


The GALL
ENCYCLOPEDIA of

CANCER



The GALL
ENCYCLOPEDIA of

CANCER

A GUIDE TO CANCER AND ITS TREATMENTS

ELLEN THACKERY, EDITOR

GALE GROUP

.

THOMSON LEARNING

Detroit ® New York ® San Diego ® San Francisco
Boston ® New Haven, Conn. ® Waterville, Maine
London ® Munich



The GALE
ENCYCLOPEDIA
of CANCER

STAFF
Ellen Thackery, Project Editor

Christine B. Jeryan, Managing Editor
Donna Olendorf, Senior Editor
Stacey Blachford, Associate Editor
Kate Kretschmann, Editorial Intern

Mark Springer, Technical Specialist
Andrea Lopeman, Programmer/Analyst

BarbaraYarrow, Manager, Imaging and Multimedia
Content

Robyn V. Young, Project Manager, Imaging and
Multimedia Content

Randy Bassett, Imaging Supervisor

Dan Newell, Imaging Specialist

PamelaA. Reed, Coordinator, Imaging and Multimedia
Content

Maria Franklin, Permissions Manager
Margaret A. Chamberlain, Permissions Specialist

Kenn Zorn, Product Manager

Michelle DiMercurio, Senior Art Director, Page Design

PamelaA. E. Galbreath, Senior Art Director, Cover
Design

Mary Beth Trimper, Manager, Composition and
Electronic Prepress

Evi Seoud, Assistant Manager, Composition Purchasing
and Electronic Prepress

Dorothy Maki, Manufacturing Manager

Indexing provided by Synapse, the Knowledge Link
Corporation.

Since this page cannot legibly accommodate all copyright notices, the
acknowledgments constitute an extension of the copyright notice.

While every effort has been made to ensure the reliability of the infor-
mation presented in this publication, the Gale Group neither guarantees
the accuracy of the data contained herein nor assumes any responsibili-
ty for errors, omissions or discrepancies. The Gale Group accepts no
payment for listing, and inclusion in the publication of any organiza-
tion, agency, institution, publication, service, or individual does not
imply endorsement of the editor or publisher. Errors brought to the
attention of the publisher and verified to the satisfaction of the publish-
er will be corrected in future editions.

This book is printed on recycled paper that meets Environmental Pro-
tection Agency standards.

The paper used in this publication meets the minimum requirements of
American National Standard for Information Sciences-Permanence
Paper for Printed Library Materials, ANSI Z39.48-1984.

This publication is a creative work fully protected by all applicable
copyright laws, as well as by misappropriation, trade secret, unfair com-
petition, and other applicable laws. The authors and editor of this work
have added value to the underlying factual material herein through one
or more of the following: unique and original selection, coordination,
expression, arrangement, and classification of the information.

Gale Group and design is atrademark used herein under license.
All rightsto this publication will be vigorously defended.

Copyright © 2002

Gale Group

27500 Drake Road

Farmington Hills, M1 48331-3535

All rights reserved including the right of reproduction in whole or in
part in any form.

ISBN 0-7876-5609-7 (set)
0-7876-5610-0 (Vol. 1)
0-7876-5611-9 (Vol. 2)

Printed in the United States of America
10987654321

Library of Congress Catal oging-in-Publication Data
The Gale encyclopedia of cancer / Ellen Thackery.

p. cm.
Includes bibliographical references and index.

ISBN 0-7876-5610-0 (v. 1) — ISBN 0-7876-5611-9 (v.2) — ISBN
0-7876-5609-7 (set : hardcover)

1. Cancer—Encyclopedias. 2. Oncology—Encyclopedias. |.
Thackery, Ellen, 1972-

RC254.5 .G353 2001
616.99'4'003—dc21
2001046015




CONTENTS

Introduction...........................co IX
Foreword..................coccoi XI
Advisory Board ... XV
Contributors. ... XVII
[llustrations of Body Systems................... XXI
Entries

Volume 1: A-K..ooooo 1

VOlUME2: L-Z o 565
Appendices

Appendix |: National Cancer
I nstitute-Designated Compr ehensive

Cancer CEenters............ocoveveiieen. 1155
Appendix |1: National Support Groups.....1159
Appendix | 11: Government Agencies

and Research Groups........................ 1163

General Index.................cccooooiii 1165

GALE ENCYCLOPEDIA OF CANCER



PLEASE READ—IMPORTANT INFORMATION

The Gale Encyclopedia of Cancer isamedical refer-
ence product designed to inform and educate readers
about awide variety of cancers, treatments, diagnostic
procedures, side effects, and cancer drugs. The Gale
Group believes the product to be comprehensive, but
not necessarily definitive. It isintended to supplement,
not replace, consultation with a physician or other
health care practitioner. While the Gale Group has
made substantial effortsto provide information that is
accurate, comprehensive, and up-to-date, the Gale
Group makes no representations or warranties of any
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kind, including without limitation, warranties of mer-
chantability or fitness for a particular purpose, nor does
it guarantee the accuracy, comprehensiveness, or timeli-
ness of the information contained in this product. Read-
ers should be aware that the universe of medical know!-
edge is constantly growing and changing, and that dif-
ferences of medical opinion exist among authorities.
Readers are also advised to seek professional diagnosis
and treatment for any medical condition, and to discuss
information obtained from this book with their health
care provider.



INTRODUCTION

The Gale Encyclopedia of Cancer: A Guide to Cancer
and Its Treatments is a unique and invaluabl e source of
information for anyone touched by cancer. This collec-
tion of over 450 entries provides in-depth coverage of
specific cancer types, diagnostic procedures, treatments,
cancer side effects, and cancer drugs. In addition, entries
have been included to facilitate understanding of com-
mon cancer-related concepts, such as cancer biology,
carcinogenesis, and cancer genetics, as well as cancer
issues such as clinical trials, home health care, fertility
issues, and cancer prevention.

This encyclopedia minimizes medical jargon and uses
language that laypersons can understand, while still pro-
viding thorough coverage that will benefit health science
students as well.

Entries follow a standardized format that provides
information at a glance. Rubricsinclude:

Cancer types Cancer drugs
Definition Definition
Description Purpose
Demographics Description

Causes and symptoms Recommended dosage
Diagnosis Precautions

Treatment team Side effects

Clinical staging, treatments,  Interactions

and prognosis
Coping with cancer treatment
Clinical trias
Prevention
Special concerns
Resources

INCLUSION CRITERIA

A preliminary list of cancers and related topics was
compiled from awide variety of sources, including pro-
fessional medical guides and textbooks, as well as con-
sumer guides and encyclopedias. The advisory board,
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made up of medical doctors and oncology pharmacists,
evaluated the topics and made suggestions for inclusion.
Final selection of topicsto include was made by the advi-
sory board in conjunction with the Gale editor.

ABOUT THE CONTRIBUTORS

The essays were compiled by experienced medical
writers, including physicians, pharmacists, nurses, and
other health care professionals. The advisors reviewed
the completed essays to ensure that they are appropriate,
up-to-date, and medically accurate.

HOW TO USE THIS BOOK

The Gale Encyclopedia of Cancer has been designed
with ready referencein mind.

» Straight alphabetical arrangement of topics allows
usersto locate information quickly.

» Bold-faced termswithin entries direct the reader to
related articles.

» Cross-references placed throughout the encyclopedia
direct readers from alternate names and related topics
to entries.

» Alist of key termsis provided where appropriate to
define unfamiliar terms or concepts.

e A list of questions to ask the doctor is provided
whenever appropriate to help facilitate discussion
with the patient’s physician.

* The Resour ces section for non-drug entries directs
readers to additional sources of medical information
on atopic.

» Valuable contact information for organizations and
support groups isincluded with each cancer type entry.
Appendix |1 at the back of Volume Il contains an exten-
sivelist of organizations arranged in alphabetical order.

» A comprehensive general index guides readersto al
topics mentioned in the text.
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Introduction

e A note about drug entries: Drug entries are listed in
alphabetical order by common generic names. How-
ever, because many oncology drugs have more than
one common generic name, and because in many
cases, the brand name is also often used interchange-
ably with a generic name, drugs can be located in one
of three ways. The reader can: find the generic drug
name in alphabetical order, be directed to the entry
from an alternate name cross-reference, or use the
index to look up abrand name, which will direct the
reader to the equivalent generic name entry. If the
reader would like more information about oncology
drugs than these entries provide, the reader is encour-
aged to consult with a physician, pharmacist, or the
reader may find helpful any one of a number of books
about cancer drugs. Two that may be helpful are: D.
Solimando’s Drug Information Handbook for Oncol-
ogy, or R. Ellerby’s Quick Reference Handbook of
Oncology Drugs.

GRAPHICS

The Gale Encyclopedia of Cancer contains over 200
full-color illustrations, photos and tables. Eleven illustra-
tions of various body systems can be found in the front
matter of the book, and these can help the reader to
understand which cancers may affect which organs, and
how the various systems interact.

ACKNOWLEDGMENTS

The editor would like to express appreciation to the
following medical professionals who reviewed several
entries within their areas of expertise for the Gale Ency-
clopedia of Cancer.

LindaBresser, Pharm.D., B.C.O.P.
Clinical Associate Professor
College of Pharmacy

University of lllinois

Chicago, Illinois

Susan M. Mockus, Ph.D
Scientific Consultant
Sesttle, Washington

JamesH. Morse, M.D.

Assistant Professor

Division of Gastroenterology

University of Virginia Health Sciences Center
Charlottesville, Virginia

PHOTO ACKNOWLEDGMENTS
On the cover, clockwise from upper |eft:

Colored computed tomography (CT) scan of a human
brain. (Dept. of Clinical Radiology, Salisbury District
Hospital, Science Source/Photo Researchers. Repro-
duced by permission.)

Color digitized image of the herpes simplex virus.
(Custom Medical Stock Photo. Reproduced by permission.)

Colored CT scan revealing cancer of the liver.

(Dept. of Clinical Radiology, Salisbury District Hospital,
Science Source/Photo Reseachers. Reproduced by per-
mission.)

False-color bone scan of the spine and ribs showing
metastatic bone cancer of the spine.

(CNRI, Science Source/Photo Researchers. Reproduced
by permission.)

GALE ENCYCLOPEDIA OF CANCER



FOREWORD

Unfortunately, man must suffer disease. Some dis-
eases are totally reversible and can be effectively treated.
Moreover, some diseases with proper treatment have
been virtually annihilated, such as polio, rheumatic fever,
smallpox, and, to some extent, tuberculosis. Other dis-
eases seem to target one organ, such as the heart, and
there has been great progress in either fixing defects,
adding blood flow, or giving medications to strengthen
the diseased pump. Cancer, however, continues to frus-
trate even the cleverest of doctors or the most fastidious
of health consciousindividuals. Why?

By itsvery nature, cancer isasurvivor. It hasonly one
purpose: to proliferate. After all, that is the definition of
cancer: unregulated growth of cells that fail to heed the
message to stop growing. Normal cells go through a
cycle of division, aging, and then selection for death.
Cancer cells are able to circumvent this normal cycle,
and escape recognition to be eliminated.

There are many mechanisms that can contribute to this
unregulated cell growth. One of these mechanisms is
inheritance. Unfortunately, some individuals can be pro-
grammed for cancer due to inherited disorders in their
genetic makeup. In its simplest terms, one can inherit a
faulty gene or amissing gene whose role isto eliminate
damaged cells or to prevent imperfect cells from growing.
Without this natural braking system, the damaged cells
can divide and lead to more damaged cells with the same
abnormal genetic makeup as the parent cells. Given
enough time, and our inability to detect them, these
groups of cells can grow to a size that will cause discom-
fort or other symptoms.

Inherited genetics are obviously not the only source of
abnormalities in cells. Humans do not live in a sterile
world devoid of environmental attacks or pathogens.
Humans must work, and working environments can be
dangerous. Danger can come in the form of radiation,
chemicals, or fibers to which we may be chronically
exposed with or without our knowledge. Moreover, man
must eat, and if our food is contaminated with these envi-
ronmental hazards, or if we prepare our food in a way
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that may change the chemical nature of the food to haz-
ardous molecules, then chronic exposure to these toxins
could damage cells. Finally, man is social. He has found
certain habits that are pleasing to him because they either
relax him or release his inhibitions. Such habits, includ-
ing smoking and alcohol consumption, can have a myri-
ad of influences on the genetic makeup of cells.

Why the emphasis on genes in the new century?
Because they are potentially the reason as well as the
answer for cancer. Genes regulate our micro- and
macrosopic events by eventually coding for proteins that
control our structure and function. If the above-mentioned
environmental events cause errorsin those genesthat con-
trol growth, then imperfect cells can start to take root. For
the majority of cases, awhole cascade of genetic events
must occur before a cell is able to outlive its normal pre-
decessors. This cascade of events could take years to
occur, in a silent, undetected manner until the telltale
signs and symptoms of advanced cancer are seen, includ-
ing pain, lack of appetite, cough, loss of blood, or the
detection of alump. How did these cells get to this state
where they are now dictating the everyday physical, psy-
chological, and economic events for the person afflicted?

At this time, the sequence of genetic catastrophesis
much too complex to comprehend or summarize because,
itisonly in the past year that we have even been able to
map what genes we have and where they are located in
our chromosomes. We have learned, however, that cancer
cells are equipped with a series of self-protection mecha-
nisms. Some of the altered genes are actually able to
express themselves more than in the normal situation.
These genes could then code for more growth factors for
the transforming cell, or they could make proteins that
could keep our own immune system from eliminating
these interlopers. Finally, these cells are chameleons: if
we treat them with drugs to try to kill them, they can
“changetheir colors’ by mutation, and then be resistant to
the drugs that may have harmed them before.

Then what do we do for treatment? Man has always
had a fascination with grooming, and grooming involves
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Foreword

removal—dirt, hair, and waste. The ultimate removal
involves cutting away the spoiled or imperfect portion.
An abnormal growth? Remove it by surgery...make sure
the edges are clean. Unfortunately, the painful reality of
cancer surgery is that it is highly effective when per-
formed in the early stages of the disease. “Early stages of
the disease” implies that thereis no spread, or, hopefully,
before there are symptoms. In the majority of cases,
however, surgery cannot eradicate all the disease because
the cancer isnot only at the primary site of the lump, but
has spread to other organs. Cancer is not just a process of
growth, but also a metastasi zing process that allows for
invasion and spread. The growing cells need nourishment
so they secrete proteins that allow for the growth of
blood vessels (angiogenesis); once the blood vessels are
established from other blood vessels, the tumor cells can
make proteins that will dissolve the imprisoning matrix
surrounding them. Once this matrix is dissolved, it is
only amatter of time before the cancer cells can migrate
to other places making the use of surgery fruitless.

Since cancer cells have a propensity to leave home
and pay avisit to other organs, therapies must be geared
to treat the whole body and not just the site of origin. The
problem with these chemotherapiesis that they are not
selective and wreak havoc on tissues that are not affected
by the cancer. These therapies are not natural to the
human host, and result in nausea, loss of appetite,
fatigue, as well as adepletion in our cellsthat protect us
from infection and those that carry oxygen. Doctors who
prescribe such medications walk a fine line between
helping the patient (causing a“response” in the cancer by
making it smaller) or causing “toxicity” which, due to
effects on normal organs, causes the patient problems.
Although these drugs are far from perfect, we are fortu-
nate to have them because when they work, their results
can be remarkable.

But that’s the problem—*when they work.” We cannot
predict who is going to benefit from our therapies, and
doctors must inform the patient and his/her family about
countless studies that have been done to validate the use
of these potentially beneficial/potentially harmful agents.
Patients must suffer the frustration that oncol ogists have
because each individual afflicted with cancer is different,
and indeed, each cancer is different. Thismakesit virtual-
ly impossible to personalize an individua's treatment
expectations and life expectancy. Cancer, after al, isa
very impersonal disease, and does not respect sex, race,
weslth, age, or any other “human” characteristics.

Cancer treatment isin search of “smart” options. Like
modern-day instruments of war, successful cancer treat-
ment will necessitate the construction of therapies that
can do three basic tasks: search out the enemy, recognize
the enemy, and kill the enemy without causing “friendly
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fire.” The successful therapies of the future will involve
the use of “living components,” “ manufactured compo-
nents,” or a combination of both. Living components,
white blood cells, will be educated to recognize where
the cancer is, and help our own immune system fight the
foreign cells. These lymphocytes can be educated to rec-
ognize signals on the cancer cell which make them
unique. Therapiesin the future will be able to manufac-
ture molecules with these signature, unique signals
which are linked to other molecules specifically for
killing the cells. Only the cancer cells are eliminated in
this way, hopefully sparing the individual from toxicity.

Why use these unique signals as delivery mecha-
nisms? If they are unique and are important for growth of
the cancer cell, it makes sense to target them directly.
This describes the ambitious mission of gene therapy,
whose goal isto supplement a deficient, necessary genet-
ic pool or diminish the number of abnormally expressed
genes fortifying the cancer cells. If aprotein is not being
made that slows the growth of cells, gene therapy would
theoretically supply the gene for this protein to replenish
it and cause the cells to slow down. If the cells can make
their own growth factors that sustain them selectively
over normal cells, then the goal isto block the production
of this growth factor. There is no doubt that gene therapy
isthe wave of the future and is under intense investiga-
tion and scrutiny at present. The problem, however, is
that there is no way to tell when this future promise will
befulfilled.

No book can describe the medical, psychological,
social, and economic burden of cancer, and if thisisyour
first confrontation with the enemy, you may find yourself
overwhelmed with its magnitude. Books are only part of
the solution. Newly enlisted recruits in this war must
seek proper counsel from educated physicians who will
inform the family and the patient of the risks and benefits
of atreatment course in away that can be understood.
Advocacy groups of dedicated volunteers, many of
whom are cancer survivors, can guide and advise. The
most important component, however, is an intensely per-
sonal one. The afflicted individual must realize that
he/she is responsible for charting the course of his/her
disease, and this requires the above described knowledge
as well as great personal intuition. Cancer comes as a
series of shocks: the symptoms, the diagnosis, and the
treatment. These shocks can be followed by cautious
optimism or profound disappointment. Each one of these
shocks either reinforces or chips away at one's resolve,
and how an individual reacts to these issuesis as unique
as the cancer that is being dealt with.

While cancer is still life threatening, strides have been
made in the fight against the disease. Thirty years ago, a
young adult diagnosed with testicular cancer had few
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options for treatment that could result in cure. Now,
chemotherapy for good risk Stage |1 and 111 testicular can-
cer can result in a complete response of the tumor in 98%
of the cases and a durable response in 92%. Sixty years
ago, there were no regimens that could cause a complete
remission for a child diagnosed with leukemia; but now,
using combination chemotherapy, compl ete remissions
are possible in 96% of these cases. Progress has been
made, but more progress is needed. Thefirst real triumph

GALE ENCYCLOPEDIA OF CANCER

in cancer care will be when cancer is no longer thought of
as alife-ending disease, but as a chronic disease whose
symptoms can be managed. Anyone who has been
touched by cancer or who has been involved in the fight
against it livesin hope that that day will arrive.

HelenA. Pass, M.D., FA.C.S.
Dr. Passisthe Director of the Breast Care Center
at William Beaumont Hospital in Royal Oak, Michigan.
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HUMAN SKELETON and SKIN. Some cancers that affect the SKELETON are: Osteosarcoma; Ewing’s sarcoma; Fibrosarcoma
(can also be found in soft tissues like muscle, fat, connective tissues, etc.). Some cancers that affect tissue near bones:
Chondrosarcoma (affects joints near bones); Rhabdomyosarcoma (formed from cells of muscles attached to bones); Malig-
nant fibrous histiocytoma (common in soft tissues, rare in bones). SKIN CANCERS: Basal cell carcinoma; Melanoma; Merkel
cell carcinoma; Squamous cell carcinoma of the skin; and Trichilemmal carcinoma. Precancerous skin condition: Bowen'’s
disease. Lymphomas that affect the skin: Mycosis fungoides; Sézary syndrome. (lllustration provided by Argosy Publishing.)
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Circulatory system

HUMAN CIRCULATORY SYSTEM. Some cancers of the blood cells are: Acute erythroblastic leukemia; Acute lymphocytic
leukemia; Acute myelocytic leukemia; Chronic lymphocytic leukemia; Chronic myelocytic leukemia; Hairy cell leukemia; and
Multiple myeloma. One condition associated with various cancers that affects blood is called Myelofibrosis. (lllustration pro-

vided by Argosy Publishing.)
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HUMAN NERVOUS SYSTEM. Some brain and central nervous system tumors are: Astrocytoma; Carcinomatous meningitis;
Central nervous system carcinoma; Central nervous system lymphoma; Chordoma; Choroid plexus tumors; Craniopharyn-
gioma; Ependymoma; Medulloblastoma; Meningioma; Oligodendroglioma; and Spinal axis tumors. One kind of noncancer-
ous growth in the brain: Acoustic neuroma. (lllustration provided by Argosy Publishing.)
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Lymphatic system

HUMAN LYMPHATIC SYSTEM. The lymphatic system and lymph nodes are shown here in pale green, the thymus in deep
blue, and one of the bones rich in bone marrow (the femur) is shown here in purple. Some cancers of the lymphatic system
are: Burkitt's lymphoma; Cutaneous T-cell ymphoma; Hodgkin’s disease; MALT lymphoma; Mantle cell ymphoma; Sézary
syndrome; and Waldenstrom’s macroglobulinemia. (lllustration provided by Argosy Publishing.)
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HUMAN DIGESTIVE SYSTEM. Organs and cancers of the digestive system include: Salivary glands (shown in turquoise):
Salivary gland tumors. Esophagus (shown in bright yellow): Esophageal cancer. Liver (shown in bright red): Bile duct cancer;
Liver cancer. Stomach (pale gray-blue): Stomach cancer. Gallbladder (bright orange against the red liver): Gallbladder cancer.
Colon (green): Colon cancer. Small intestine (purple): Small intestinal cancer; can have malignant tumors associated with
Zollinger-Ellison syndrome. Rectum (shown in pink, continuing the colon): Rectal cancer. Anus (dark blue): Anal cancer.
(Hustration provided by Argosy Publishing.)
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Head and neck

HEAD AND NECK.The pharynx, the passage that leads from the nostrils down through the neck is shown in orange. This pas-
sage is broken into several divisions. The area posterior to (behind) the nose is the nasopharynx. The area posterior to the
mouth is the oropharynx. The oropharynx leads into the laryngopharynx, which opens into the esophagus (still in orange)
and the larynx (shown in the large image in medium blue). Each of these regions may be affected by cancer, and the cancers
include: Nasopharyngeal cancer; Oropharyngeal cancer; Esophageal cancer; and Laryngeal cancer. Oral cancers can affect
the lips, gums, and tongue (pink). Referring to the smaller, inset picture of the salivary glands, salivary gland tumors can
affect the parotid glands (shown here in yellow), the submandibular glands (inset picture, turquoise), and the sublingual
glands (purple). (lllustration provided by Argosy Publishing.)
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HUMAN ENDOCRINE SYSTEM. The glands and cancers of the endocrine system include: In the brain: the pituitary gland
shown in blue (pituitary tumors), the hypothalamus in pale green, and the pineal gland in bright yellow. Throughout the rest of
the body: Thyroid (shown in dark blue): Thyroid cancer. Parathyroid glands, four of them adjacent to the thyroid: Parathyroid
cancer. Thymus (green): Thymic cancer; Thymoma. Pancreas (turquoise): Pancreatic cancer, endocrine; Pancreatic cancer,
exocrine; Zollinger-Ellison syndrome tumors can be malignant and can be found in the pancreas. Adrenal glands (shown in
apricot, above the kidneys): Neuroblastoma often originates in these glands; Pheochromocytoma tumors are often found in
adrenal glands. Testes (in males, shown in yellow): Testicular cancer. Ovaries (in females, shown in dark blue in inset image):
Ovarian cancer. (lllustration provided by Argosy Publishing.)
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Respiratory system

HUMAN RESPIRATORY SYSTEM. Air is breathed in through nose or mouth, enters the pharynx, shown here in orange, and
passes through the larynx, shown here as a green tube with aridged texture. (The smooth green tube shown is the esopha-
gus, which is posterior to the larynx and which is involved in digestion instead of breathing.) The air then passes into the tra-
chea (purple), a tube that divides into two tubes called bronchi. One bronchus passes into each lung, and continues to
branch within the lung. These branches are called bronchioles and each bronchiole leads to atiny cluster of air sacs called
alveoli, where the exchange of gases occurs, so that the air and gases breathed in get diffused to the blood. The lungs (deep
blue) are spongy and have lobes and can be affected by Lung cancer, both the non-small cell and small-cell types. (lllustration
provided by Argosy Publishing.)
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HUMAN URINARY SYSTEM. Organs and cancers of the urinary system include: Kidneys (shown in purple): Kidney cancer;
Renal pelvis tumors; Wilms’ tumor. Ureters are shown in green. Bladder (blue-green): Bladder cancer. The kidneys, bladder, or
ureters can be affected by a cancer type called Transitional cell carcinoma. (lllustration provided by Argosy Publishing.)
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Female reproductive system

FEMALE REPRODUCTIVE SYSTEM. Organs and cancers of the female reproductive system include: Uterus, shown in red
with the uterine or Fallopian tubes: Endometrial cancer. Ovaries (blue): Ovarian cancer.Vagina (shown in pink with a yellow
interior or lining): Vaginal cancer. Breasts: Breast cancer; Paget’s disease of the breast. Shown in detailed inset only in
turquoise, Cervix: Cervical cancer. (lllustration provided by Argosy Publishing.)
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MALE REPRODCTIVE SYSTEM. Organs, glands, and cancers of the male reproductive system include: Penis (shown in pink):
Penile cancer. Testes (shown in yellow): Testicular cancer. Prostate gland (shown in full-body illustration in a peach/ apricot
color, and in the inset as the dark blue gland between the bladder and the penis): Prostate cancer. (lllustration provided by

Argosy Publishing.)
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2-CdA see Cladribine

5-Azacitidine see Azacitidine
5-Fluorouracil see Fluorouracil
6-Mercaptopurine see Mercaptopurine
6-Thioguanine see Thioguanine

I Acoustic neuroma
Definition

An acoustic neuroma is a benign tumor involving
cells of the myelin sheath that surrounds the vestibul o-
cochlear nerve (eighth cranial nerve).

Description

The vestibulocochlear nerve extends from the inner
ear to the brain and is made up of a vestibular branch,
often called the vestibular nerve, and a cochlear branch,
called the cochlear nerve. The vestibular and cochlear
nerves lie next to one another. They also run along side
other cranial nerves. People possess two of each type of
vestibulocochlear nerve, one that extends from the left
ear and one that extends from the right ear.

The vestibular nerve transmits information concern-
ing balance from the inner ear to the brain and the
cochlear nerve transmits information about hearing. The
vestibular nerve, like many nerves, is surrounded by a
cover called amyelin sheath. A tumor, called a schwan-
noma, can sometimes develop from the cells of the
myelin sheath. A tumor is an abnormal growth of tissue
that results from the uncontrolled growth of cells.
Acoustic neuromas are often called vestibular schwanno-
mas because they are tumors that arise from the myelin
sheath that surrounds the vestibular nerve. Acoustic neu-
romas are considered benign (non-cancerous) tumors
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since they do not spread to other parts of the body. They
can occur anywhere along the vestibular nerve but are
most likely to occur where the vestibulocochlear nerve
passes through the tiny bony canal that connects the
brain and the inner ear.

An acoustic neuroma can arise from the left vestibu-
lar nerve or the right vestibular nerve. A unilateral tumor
isatumor arising from one nerve and a bilateral tumor
arises from both vestibular nerves. Unilateral acoustic
neuromas usually occur spontaneously (by chance). Bilat-
eral acoustic neuromas occur as part of a hereditary con-
dition called Neurofibromatosis Type 2 (NF2). A person
with NF2 has inherited a predisposition for developing
acoustic neuromas and other tumors of the nerve cells.

Acoustic neuromas usually grow slowly and can
take years to develop. Some acoustic heuromas remain
so small that they do not cause any symptoms. As the
acoustic neuroma grows it can interfere with the func-
tioning of the vestibular nerve and can cause vertigo and
balance difficulties. If the acoustic nerve grows large
enough to press against the cochlear nerve, then hearing
loss and aringing (tinnitus) in the affected ear will usual-
ly occur. If untreated and the acoustic neuroma continues
to grow, it can press against other nerves in the region
and cause other symptoms. This tumor can be life threat-
ening if it becomes large enough to press against and
interfere with the functioning of the brain.

Causes and symptoms
Causes

An acoustic neuroma is caused by a change or
absence of both of the NF2 tumor suppressor genesin a
nerve cell. Every person possesses a pair of NF2 genesin
every cell of their body including their nerve cells. One
NF2 geneisinherited from the egg cell of the mother and
one NF2 gene is inherited from the sperm cell of the
father. The NF2 geneis responsible for helping to pre-
vent the formation of tumorsin the nerve cells. In partic-
ular the NF2 gene hel ps to prevent acoustic heuromas.



Acoustic neuroma

False-color magnetic resonance image (MRI) scan of a coro-

nal section of the head & brain of someone suffering from an
acoustic neuroma (green circular area). (Photograph by Mehau
Kulyk, Photo Researchers, Inc. Reproduced by permission.)

Only one unchanged and functioning NF2 gene is
necessary to prevent the formation of an acoustic neuro-
ma. If both NF2 genes become changed or missing in
one of the myelin sheath cells of the vestibular nerve,
then an acoustic neuromawill usually develop. Most uni-
lateral acoustic neuromas result when the NF2 genes
become spontaneously changed or missing. Someone
with a unilateral acoustic neuroma that has devel oped
spontaneously is not at increased risk for having children
with an acoustic neuroma. Some unilateral acoustic neu-
romas result from the hereditary condition NF2. It is also
possible that some unilateral acoustic neuromas may be
caused by changes in other genes responsible for pre-
venting the formation of tumors.

Bilateral acoustic neuromas result when someoneis
affected with the hereditary condition NF2. A person with
NF2 is typically born with one unchanged and one
changed or missing NF2 genein every cell of their body.
Sometimes they inherit this change from their mother or
father. Sometimes the change occurs spontaneously when
the egg and sperm come together to form the first cell of
the baby. The children of a person with NF2 have a 50%
chance of inheriting the changed or missing NF2 gene.

A person with NF2 will develop an acoustic neuro-
maif the remaining unchanged NF2 gene becomes spon-
taneously changed or missing in one of the myelin sheath
cells of their vestibular nerve. People with NF2 often
develop acoustic neuromas at ayounger age. The mean

age of onset of acoustic neuromain NF2 is 31 years of
age versus 50 years of age for sporadic acoustic neuro-
mas. Not all people with NF2, however, devel op acoustic
neuromas. People with NF2 are at increased risk for
developing cataracts and tumorsin other nerve cells.

Most people with a unilateral acoustic neuroma are
not affected with NF2. Some people with NF2, howev-
er, only develop atumor in one of the vestibulocochlear
nerves. Others may initially be diagnosed with a unilat-
eral tumor but may develop atumor in the other nerve a
number of years later. NF2 should be considered in
someone under the age of 40 who has a unilateral
acoustic neuroma. Someone with a unilateral acoustic
neuroma and other family members diagnosed with
NF2 probably is affected with NF2. Someone with a
unilateral acoustic neuroma and other symptoms of
NF2 such as cataracts and other tumors may also be
affected with NF2. On the other hand, someone over the
age of 50 with a unilateral acoustic neuroma, no other
tumors and no family history of NF2 is very unlikely to
be affected with NF2.

Symptoms

Small acoustic neuromas usually only interfere with
the functioning of the vestibulocochlear nerve. The most
common first symptom of an acoustic neuromais hear-
ing loss, which is often accompanied by aringing sound
(tinnitis). People with acoustic neuromas sometimes
report difficulties in using the phone and difficultiesin
perceiving the tone of a musical instrument or sound
even when their hearing appears to be otherwise normal.
In most cases the hearing lossisinitialy subtle and wors-
ens gradually over time until deafness occurs in the
affected ear. In approximately 10% of cases the hearing
loss is sudden and severe.

Acoustic neuromas can al so affect the functioning of
the vestibular branch of the vestibulocochlear nerve and
van cause vertigo and dysequilibrium. Twenty percent of
small tumors are associated with periodic vertigo, which
is characterized by dizziness or a whirling sensation.
Larger acoustic neuromas are less likely to cause vertigo
but more likely to cause dysequilibrium. Dysequilibrium,
which is characterized by minor clumsiness and a gener-
al feeling of instability, occursin nearly 50% of people
with an acoustic neuroma.

As the tumor grows larger it can press on the sur-
rounding crania nerves. Compression of the fifth cranial
nerve can result in facial pain and or numbness. Com-
pression of the seventh cranial nerve can cause spasms,
weakness or paralysis of the facial muscles. Double
vision is arare symptom but can result when the sixth
cranial nerve is affected. Swallowing and/or speaking
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difficulties can occur if the tumor presses against the
ninth, tenth, or twelfth cranial nerves.

If left untreated, the tumor can become large enough
to press against and affect the functioning of the brain
stem. The brain stem is the stalk-like portion of the brain
that joins the spinal cord to the cerebrum, the thinking and
reasoning part of the brain. Different parts of the brain-
stem have different functions such asthe control of breath-
ing and muscle coordination. Large tumors that impact the
brain stem can result in headaches, walking difficulties
(gait ataxia) and involuntary shaking movements of the
muscles (tremors). In rare cases when an acoustic neuro-
ma remains undiagnosed and untreated it can cause nau-
sea, vomiting, lethargy and eventually coma, respiratory
difficulties and death. In the vast mgjority of cases, howev-
er, the tumor is discovered and treated long before it is
large enough to cause such serious manifestations.

Diagnosis

Anyone with symptoms of hearing loss should
undergo hearing evaluations. Pure tone and speech
audiometry are two screening tests that are often used to
evaluate hearing. Pure tone audiometry tests to see how
well someone can hear tones of different volume and
pitch and speech audiometry tests to see how well some-
one can hear and recognize speech. An acoustic neuroma
is suspected in someone with unilateral hearing loss or
hearing loss that is |less severe in one ear than the other
ear (asymmetrical).

Sometimes an auditory brainstem response (ABR,
BAER) test is performed to help establish whether some-
one is likely to have an acoustic neuroma. During the
ABR examination, a harmless electrical impulse is
passed from the inner ear to the brainstem. An acoustic
neuroma can interfere with the passage of this electrical
impulse and this interference can, sometimes be identi-
fied through the ABR evaluation. A hormal ABR exami-
nation does not rule out the possibility of an acoustic
neuroma An abnormal ABR examination increases the
likelihood that an acoustic neuromais present but other
tests are necessary to confirm the presence of atumor.

If an acoustic neuroma is strongly suspected then
magnetic resonance imaging (MRI) is usually per-
formed. The MRI is a very accurate evaluation that is
able to detect nearly 100% of acoustic neuromas. Com-
puted tomography (CT scan, CAT scan)is unable to
identify smaller tumors; but it can be used when an
acoustic neuroma is suspected and an MRI evaluation
cannot be performed.

Once an acoustic neuromais diagnosed, an evaluation
by genetic specialists such as a geneticist and genetic
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Benign tumor—A localized overgrowth of cells
that does not spread to other parts of the body.

Chromosome—A microscopic structure, made of
a complex of proteins and DNA, that is found
within each cell of the body.

Cranial nerves—The set of twelve nerves found on
each side of the head and neck that control the
sensory and muscle functions of a number of
organs such as the eyes, nose, tongue face and
throat.

Computed tomography (CT)—An examination
that uses a computer to compile and analyze the
images produced by x rays projected at a particu-

lar part of the body.

DNA testing—Testing for a change or changes in a
gene or genes.

Gene—A building block of inheritance, made up
of a compound called DNA (deoxyribonucleic
acid) and containing the instructions for the pro-
duction of a particular protein. Each gene is found
on a specific location on a chromosome.

Magpnetic resonance imaging (MRI)—A test which
uses an external magnetic field instead of x rays to
visualize different tissues of the body.

Myelin sheath—The cover that surrounds many
nerve cells and helps to increase the speed by
which information travels along the nerve.

Neurofibromatosis type 2 (NF2)—A hereditary
condition associated with an increased risk of
bilateral acoustic neuromas, other nerve cell
tumors and cataracts.

Protein—A substance produced by a gene that is
involved in creating the traits of the human body
such as hair and eye color or is involved in con-
trolling the basic functions of the human body.

Schwannoma—A tumor derived from the cells of
the myelin sheath that surrounds many nerve cells.

Tinnitus—A ringing sound or other noise in the
ear.
Vertigo—A feeling of spinning or whirling.

Vestibulocochlear nerve (Eighth cranial nerve)—
Nerve that transmits information, about hearing
and balance from the ear to the brain.
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Acoustic neuroma

counselor may be recommended. The purpose of this eval-
uation isto obtain a detailed family history and check for
signsof NF2. If NF2 is strongly suspected then DNA test-
ing may be recommended. DNA testing involves checking
the blood cells obtained from aroutine blood draw for the
common gene changes associated with NF2.

Treatment

The three treatment options for acoustic neuroma
are surgery, radiation, and observation. The physician
and patient should discuss the pros and cons of the differ-
ent options prior to making a decision about treatment.
The patient’s physical health, age, symptoms, tumor size,
and tumor location should be considered.

Microsurgery

The surgical removal of the tumor or tumorsisthe
most common treatment for acoustic neuroma. In most
cases the entire tumor is removed during the surgery. If
the tumor is large and causing significant symptoms, yet
thereis aneed to preserve hearing in that ear, then only
part of the tumor may be removed. During the procedure
the tumor is removed under microscopic guidance and
general anesthetic. Monitoring of the neighboring cranial
nerves is done during the procedure so that damage to
these nerves can be prevented. If preservation of hearing
isapossihility, then monitoring of hearing will also take
place during the surgery.

Most people stay in the hospital four to seven days
following the surgery. Total recovery usually takes four
to six weeks. Most people experience fatigue and head
discomfort following the surgery. Problems with balance
and head and neck stiffness are also common. The mor-
tality rate of thistype of surgery islessthan 2% at most
major centers. Approximately 20% of patients experi-
ence some degree of post-surgical complications. In most
cases these complications can be managed successfully
and do not result in long-term medical problems. Surgery
brings with it arisk of stroke, damage to the brain stem,
infection, leakage of spinal fluid and damage to the cra-
nial nerves. Hearing loss and/or tinnitis often result from
the surgery. A follow-up MRI is recommended one to
five years following the surgery because of possible
regrowth of the tumor.

Stereotactic radiation therapy

During stereotactic radiation therapy, also called
radiosurgery or radiotherapy, many small beams of radia-
tion are aimed directly at the acoustic neuroma. The radi-
ation is administered in asingle large dose, under local
anesthetic and is performed on an outpatient basis. This

resultsin a high dose of radiation to the tumor but little
radiation exposure to the surrounding area. This treat-
ment approach is limited to small or medium tumors.
The goal of the therapy is to cause tumor shrinkage or at
least limit the growth of the tumor. The long-term effica-
cy and risks of this treatment approach are not known.
Periodic MRI monitoring throughout the life of the
patient is therefore recommended.

Radiation therapy can cause hearing loss which can
sometimes occurs even years later. Radiation therapy can
also cause damage to neighboring cranial nerves, which
can result in symptoms such as numbness, pain or paralysis
of the facial muscles. In many cases these symptoms are
temporary. Radiation treatment can aso induce the forma-
tion of other benign or maignant schwannomeas. Thistype
of treatment may therefore be contraindicated in the treat-
ment of acoustic neuromasin those with NF2 who are pre-
disposed to devel oping schwannomas and other tumors.

Observation

Acoustic heuromas are usually slow growing and in
some cases they will stop growing and even become
smaller or disappear entirely. It may therefore be appro-
priate in some cases to hold off on treatment and to peri-
odically monitor the tumor through MRI evaluations.
L ong-term observation may be appropriate for example
in an elderly person with a small acoustic neuroma and
few symptoms. Periodic observation may also be indicat-
ed for someone with a small and asymptomatic acoustic
neuroma that was detected through an evaluation for
another medical problem. Observation may also be sug-
gested for someone with an acoustic neuromain the only
hearing ear or in the ear that has better hearing. The dan-
ger of an observational approach is that as the tumor
grows larger it can become more difficult to treat.

Prognosis

The prognosis for someone with a unilateral
acoustic neuroma is usually quite good provided the
tumor is diagnosed early and appropriate treatment is
instituted. Long-term hearing loss and tinnitis in the
affected ear are common, even if appropriate treatment is
provided. Regrowth of the tumor is also a possibility fol-
lowing surgery or radiation therapy and repeat treatment
may be necessary. The prognosis can be poorer for those
with NF2 who have an increased risk of bilateral acoustic
neuromas and other tumors.
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I Acute erythroblastic leukemia
Definition

Acute erythroblastic leukemia, also called ery-
thremic myelosis, DiGuglielmo syndrome, or ery-
throleukemia, results from uncontrolled proliferation of
immature erythrocytes (red blood cells).

Description

Acute erythroblastic leukemia, a variant of acute
myelocytic leukemia, originatesin the blood and in the
bone marrow. In this form of leukemia, alarge number of
abnormal, immature red blood cells are produced. The
advanced phase is also called the blast crisis. At this stage,
over 50% of the cells in the bone marrow are immature
malignant cells (also called blast cells or promelocytes).

Demographics

There are no statistics available for this rare form of
cancer.

Causes and symptoms

The causes of acute erythroblastic leukemia are
largely unknown. However, acute erythroblastic leukemia
constitutes 10—-20% of leukemias secondary to radiation,
alkylator therapy, or overexposure to benzene.

Patients with this type of leukemiahave less than the
normal amount of healthy red blood cells and platelets,
which resultsin insufficient amounts of oxygen being car-
ried through the body. This condition is called anemia, and
causes patients to experience severe weakness and tired-
ness. Patients may have less than the normal number of
white blood cells aswell. Other symptomsinclude fever,
chills, loss of appetite and weight, easy bleeding or bruis-
ing (dueto lower than normal platelet levels), bone or joint
pain, headaches, vomiting, and confusion. In addition,
patients with leukemiamay have hepatosplenomegaly, an
enlargement of the liver and spleen. Enlargement of these
organsis noticed as afullness or swelling in the abdomen,
and can be felt by adoctor during a physical examination.
The occurrence of Sweet’s syndrome, arare skin disorder
accompanied by fever, inflammation of the joints (arthri-
tis), and the sudden onset of arash, has also been associat-
ed with acute erythroblastic leukemia.

Diagnosis

Patients seeking treatment usually report avague his-
tory of chronic general fatigue. Blood tests are used to
establish the diagnosis. A sample of blood is examined
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Acute erythroblastic leukemia

Erythroblastic leukemia cells. (© Richard Green, Science
Source/Photo Researchers, Inc. Reproduced by permission.)

under a microscope to identify abnormal red cells—
which are larger than healthy cells—and to count the
number of mature cells and blasts present. Cancer red cell
precursors predominate, myeloid blasts also are seen, and
multinucleated red cell precursors are common. Bone
marrow examinations are also performed, either by aspi-
ration or biopsy to examine the cell typesfurther.

Treatment

Treatment for acute erythroblastic |leukemia depends
on the features of the cancer cells present and on the
extent of the disease, as well as on the age of the patient,
his symptoms, and general health condition. This disease
can have an indolent course and may only require obser-
vation in the early stages. The treatment strategy is based
on chemother apy and in some patients, bone marrow or
cell transplantations are indicated as well. Chemotherapy
isusually administered in combinations of two or more
drugs. Post-remission therapy includes maintenance
chemotherapy for most patients.

Clinical staging, treatments, and prognosis

Acute erythroblastic leukemiais a very aggressive
form of leukemia and does not respond well to the
types of therapy used for a related type of cancer
known as acute myelocytic leukemia. However, recent
advances in chemotherapy protocols and bone marrow
transplantation techniques, either allogeneic or autol-
ogous, have been identified as a means to increase the
cure rate. The patient’s cancerous bone marrow is first
purged using drugs and radiation therapy before
being replaced by healthy bone marrow that is obtained
from a suitable donor (allogeneic) or from the patient
himself (autologous). In the case of an autologous
transplant, the bone marrow is treated outside the

KEY TERMS

Allogeneic bone marrow transplant—A bone
marrow transplant using bone marrow obtained
from a genetically matched healthy donor, such as
a sister or a brother.

Autologous bone marrow transplant—A bone
marrow transplant that uses the patient’s own
bone marrow.

Anemia—A condition in which the number of red
blood cells is below normal

Blast cells—Immature cancer cells. Also called
promelocytes.

Bone marrow aspiration—Common technique
used to obtain a bone marrow sample from a
patient. A needle is inserted into a marrow-con-
taining bone, such as the hip (iliac crest) or ster-
num (breast bone) and a small amount of liquid
bone marrow is removed for examination.

Bone marrow biopsy—Another common technique
used to obtain a bone marrow sample from a
patient. Like bone marrow aspiration, it is performed
with a needle, but a larger one is used and a small
piece of bone is removed as well as bone marrow.

Chemotherapy—The treatment of disease by means
of chemicals. In cancer, the chemicals selectively
destroy cancerous tissue. When cancer remission
occurs, a course of maintenance chemotherapy is
often prescribed so as to prevent recurrence.

Erythrocyte—Red blood cell.
Leukemia—Cancer of the blood-forming tissues.

Myeloid blast cell—Type of cancer cell originating
in the bone marrow.

Platelet—A type of blood cell responsible for
blood coagulation and for the repair of damaged
blood vessels.

Proliferation—Rapid reproduction of tissue.

Remission—Complete or partial disappearance of
the symptoms of cancer following treatment.

patient’s body to remove the cancer cells before trans-
plantation.

Coping with cancer treatment

Likeall types of leukemias, patients with acute ery-

throblastic leukemia usually experience a number of

GALE ENCYCLOPEDIA OF CANCER



specific complications and side effects resulting from
treatment, as well as emotional concerns. They require
supportive care to cope with these issues and to main-
tain their comfort and quality of life during treatment.
As with every serious disease, psychological stressis
increased and it is important for patients to be able to
discuss their needs and concerns about tests, treatments,
hospital stays, and financial consequences of the ill-
ness. Family, friends, doctors, nurses, and other mem-
bers of the health care team are the best sources of sup-
port, as well as social workers, counselors, and mem-
bers of the clergy.

Clinical trials

In 2001, no clinical trials for this leukemia were
registered with the National Cancer Ingtitute.

Prevention

Since thisform of cancer isvery rare and its causes
are largely unknown, no specific preventive measures
can be recommended.

Special concerns

Patients diagnosed with acute erythroblastic
leukemia require special support in that they must deal
with having arare form of cancer about which thereis
very little specific information available. This creates
additional anxiety and special care must be taken to
explain to the patient that an uncommon cancer is not an
untreatable one.

See Also Bone marrow aspiration and biopsy; Chronic
myelocytic leukemia; Myeloproliferative diseases
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QUESTIONS
TO ASK THE DOCTOR

¢ How can | obtain information on a rare cancer
such as acute erythroblastic leukemia?

* How are my chances of recovery affected by
the fact that this cancer is so rare?

National Cancer Information Center. 1-800-ACS-2345.
The Leukemia and Lymphoma Society of America. 1-800-955-
4572. <http://www.leukemia-lymphoma.org/>.

OTHER

American Cancer Society's Consumer Guide to Cancer
Drugs.Caregiving—A Sep-by-Step Resource for Caring
for the Person with Cancer at Home. Available from:
American Cancer Society. (800) ACS-2345. <http://
WWW.cancer.org.>.

Advanced Cancer: Living Day by Day.Chemotherapy and You:
A Guide to Salf-help During Treatment.Eating Hints for
Cancer Patients.What You Need to Know About Leukemia.
Available from: National Cancer Institute, National |nsti-
tute of Health. (800) 4-CANCER. <http://www.nci.nih.
gov>.

Monique Laberge, Ph.D.

I Acute leukemia
Definition

A rapidly progressing cancer that startsin the blood-
forming cells of the bone marrow. L eukemia results from
an abnormal development of leukocytes (white blood
cells) and their precursors. Leukemia cells look different
than normal cells and do not function properly.

Description

There are four main types of leukemia, which can
be further divided into subtypes. When classifying the
type of leukemia, the first steps are to determine whether
the cancer is lymphocytic or myelogenous (cancer can
occur in either the lymphoid or myeloid white blood
cells) and whether it is acute or chronic (rapidly or slow-
ly progressing).

In acute leukemia, the new or immature cells, called
blasts, remain very immature and cannot perform their
functions properly. The blasts rapidly increase in number
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Acute lymphocytic leukemia

and the disease progresses quickly. Major types of acute
leukemiainclude acute lymphocytic leukemia (ALL)
and acute myelocytic leukemia (AML; also known as
acute myel ogenous leukemia).

Kate Kretschmann

I Acute lymphocytic leukemia
Definition

Acute lymphocytic leukemiais a cancer of the white
blood cells known as lymphocytes.

Description

Leukemiais a cancer of white blood cells. In acute
leukemia, the cancerous cells are immature forms called
blasts that cannot properly fight infection; patients
becomeiill in rapid fashion.

The cellsthat make up blood are produced in the bone
marrow and the lymph system. The bone marrow is the
spongy tissue found in the large bones of the body. The
lymph system includes the spleen (an organ in the upper
abdomen), the thymus (a small organ beneath the breast-
bone), and the tonsils (an organ in the throat). In addition,
the lymph vessels (tiny tubes that branch like blood ves-
sels into all parts of the body) and lymph nodes (pea-
shaped organs that are found al ong the network of lymph
vessals) are also part of the lymph system. Thelymphisa
milky fluid that contains cells. Clusters of lymph nodesare
found in the neck, underarm, pelvis, abdomen, and chest.

The main types of cellsfound in the blood are the
red blood cells (RBCs), which carry oxygen and other
materials to all tissues of the body; white blood cells
(WBCs), which fight infection; and the platelets, which
play apart in the clotting of the blood. The white blood
cells can be further subdivided into three main types:
granulocytes, monocytes, and lymphocytes.

The granulocytes, as their name suggests, have parti-
cles (granules) inside them. These granules contain spe-
cial proteins (enzymes) and several other substances that
can break down chemicals and destroy microorganisms
such as bacteria. Monocytes are the second type of white
blood cell. They are also important in defending the body
against pathogens. The lymphocytes form the third type
of white blood cell. The two types of lymphocytes are B-
cells, which make antibodies, and T-cells, which make
other infection-fighting substances. Lymphocytic
leukemia can arisein either B or T cells.

B-cell leukemia occurs more frequently than T-cell
leukemia. It is the most common form of leukemiain
children, but also occurs in adults. At diagnosis,
leukemic cells can be found throughout the body, in the
bloodstream, the lymph nodes, spleen, liver, occasionally
in the central nervous system, and in T-cell ALL, the thy-
mus gland.

Cancerous lymphoblasts take over the bone marrow,
reducing both the number and the effectiveness of all
types of blood cells. The cancerous cells reduce the abili-
ty of healthy white cells to fight infection. Fewer red
cells are produced, causing anemia, and fewer platelets
increases the risk of bleeding and bruising. The presence
of the cancerous white cellsin the central nervous system
can produce headaches, confusion and seizures.

The type of treatment a person receives for ALL
depends on the presence of risk factors for relapse. Chil-
dren are at standard risk if they are between ages 1 and 9,
have a total white cell count of less than 50,000 per
microliter of blood, and have B-precursor cell leukemia.
Children are at high risk if they are younger than 1 or
older than 9, if their white blood cell count exceeds
50,000 per microliter, or if they have T-cell leukemia.
Compared to children, adults are all at higher risk of
relapse at the time of diagnosis, but younger adults (less
than 25 years old) have a better prognosis.

B-cell ALL constitutes about 80% of all cases. The
cancerous cells are either early pre-B cells, the most
immature, pre-B cells, also somewhat immature, or B-
cells. These B-lineage cells contain a variety of proteins
called antigens. The presence of one of these antigens,
called CALLA for common ALL antigen, carries a
somewhat more favorable prognosis.

T-cell ALL has aless favorable prognosis than B-
cell ALL. The presence of an antigen called CD2 indi-
cates amore favorable prognosis.

ALL is also classified by karyotype, which is the
number and composition of a cell’s chromosomes. Nor-
mal human cells contain 46 chromosomes. One chromo-
somal abnormality often seenin ALL isatranslocation,
in which a piece of one chromosome becomes attached
to adifferent chromosome. Different translocations carry
different prognoses. One translocation, labeled t(9;22) is
also called the Philadel phia chromosome and is found in
5% of childhood ALL and 20% of adult ALL cases. The
Philadel phia chromosome carries a somewhat |ess favor-
able prognosis.

The number of chromosomes found in the leukemic
cells, particularly in children, also impacts prognosis.
The occurrence of more than 50 chromosomes in
leukemic cells has a very favorable prognosis. Even the
presence of one extra chromosome can be favorable.
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Children whose |leukemic cells have fewer than 45 chro-
mosomes are at highest risk of treatment failure.

Demographics

ALL is less common than AML in adults; about
1500 adults are diagnosed with ALL each year, com-
pared to 10,000 diagnosed with AML. About 1000 adults
die of ALL each year and the overall five-year survival
rate for adultswith ALL is58%.

About 1500 cases of ALL are diagnosed in children
under 18 each year in the United States. ALL isby far the
more common form of leukemiain children. The death
rate for children with ALL has dropped nearly 60% in the
last 30 years. The overall five-year survival rate for chil-
dren with ALL is now 80%. Still, leukemia causes more
deaths in children under 15, about 550 per year, than any
other disease.

In the United States, ALL is highest among Cau-
casians and lowest among Asian-Americans. The inci-
dence of ALL is about 50% higher for men than for
women. Death rates in leukemia patients are highest in
African-Americans and Caucasians and lowest in Asians.

In children, the highest leukemia rates in the US
occur among those of Filipino descent; next highest are
white Hispanics, then non-Hispanic whites, and the low-
est incidence in children isin African-Americans. Sur-
vival is higher for Caucasians than African-Americans.
The survival rate for girlsis dightly higher, in part dueto
the risk of relapse occurring in the testicles and in part
because boys appear to have a slightly higher risk of
bone marrow relapse.

Causes and symptoms
Causes

While specific causes for ALL are not known, there
are some known risk factors, including ionizing radia-
tion. Exposure to certain chemicals, particularly benzene
(used in the manufacture of plastics, rubber, and some
medicines), has also been associated with an increased
risk of developing ALL. ALL incidencein adultsincreas-
eswith age.

The causes of ALL in children are also unknown.
Certain inherited genetic abnormalities, such as Down
syndrome, increase the risk. Some studies have shown
prenatal exposure to ionizing radiation increases achild’s
risk of ALL. Some contaminants of tap water, such astri-
hal omethanes, chloroform, zinc, cadmium, and arsenic
are associated with an increased risk. A number of
reports suggested an increased risk of ALL among chil-
dren who lived in proximity to high voltage power lines,
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False-color scanning electron micrograph (SEM) of white
blood cells from a patient with acute lymphocytic leukemia. In
this disease, certain types of white blood cells are overpro-
duced, and these abnormal cells suppress the normal func-
tion of white and red cells, increasing the susceptibility to
infections. (© Professor Aaron Polliack, Science Source/Photo
Researchers, Inc. Reproduced by permission.)

but several later analyses suggested that was not true.
Studies continue in efforts to disprove or confirm this
possible connection. ALL is more common in children
who are not firstborn and among those whose mothers
took antibiotics during their pregnancies. Breastfeeding
has been found to be protective.

Symptoms

ADULTS. ALL in adults can cause any or all of the
following symptoms:
* fevers, chills, sweats
» weakness, fatigue, shortness of breath
« frequent infections
* depressed appetite, weight loss
« enlarged lymph nodes
» easy bleeding or bruising
» rash of small, flat red spots (petechiae)
* bone and joint pain

Symptoms of central nervous system involvement
include:

* headache
* nausea and vomiting
* confusion
* Seizures
CHILDREN. Symptoms in children are similar, but

young children may be unable to communicate them.
They include:

« fevers
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« frequent infections

« fatigue, irritability, decreased activity levels
« easy bruising or bleeding

« bone or joint pain

e alimp

« swollen belly

« enlarged lymph nodes

T-cell ALL caninvade the thymus gland in the upper
chest, which can cause compression of the windpipe,
cough or shortness of breath, and superior vena cava
syndrome (compression of a large vein that causes
swelling of the head, neck, and arms).

Central nervous system involvement in children pro-
duces:

* headache

* nausea and vomiting

* blurred vision

« decline in school performance
* selzures

Spread to the testicles can cause painless swelling in
them.

Diagnosis

There are no screening tests for leukemia. The
patient’s history and physical examination raise the
physician’s suspicions, triggering orders for appropriate
tests. Pallor, swollen lymph nodes, bleeding, bruising,
pinpoint red rashes, and in children, a swollen abdomen,
will suggest the diagnosis. Testing is similar for adults
and children.

The first test is a complete blood count (CBC),
examining red cells, platelets and white cells. In early
leukemia, the total white blood cell count might be nor-
mal, but there will usually be circulating lymphoblasts,
which is always abnormal. The red cell and platelet
counts may be low.

The abnormal CBC results trigger a referral to a
hematol ogist/oncol ogist who will perform abone mar -
row aspiration and biopsy, in which a small sample of
marrow is removed with ahollow needle inserted in the
hipbone. Although topical anesthetic will humb the skin
and bone, most patients experience brief pain during this
procedure. The sample will be examined microscopically
for evidence of lymphoblasts. The marrow will be further
studied to determine whether the lymphoblasts are of T-
cell or B-cell origin and the cells tested for chromosomal
abnormalities. A pathologist can examine the marrow and
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make the diagnosis immediately. The chromosome stud-
ies require several days to complete. The bone marrow
aspirate will be repeated occasionally during treatment to
confirm remission and to look for possible relapse.

A lumbar puncture, or spinal tap, will be performed
to rule out spread of ALL to the central nervous system. A
thin needleisinserted between two vertebrae in the lower
back, and spinal fluid removed. This fluid is examined
microscopically for the presence of lymphoblasts. Topical
anesthetics eliminate most of the discomfort of a spinal
tap, although many patients experience headaches after-
wards. Remaining flat for 30 minutes after a spinal tap
decresses the likelihood of headache.

A chest x ray will show enlargement of internal
lymph nodes or the thymus gland.

No preparation is necessary for most of the testing
done to diagnose ALL. Younger children will often
receive mild sedatives before procedures like spinal taps
and bone marrow studies. Topical anesthetic cream can
be applied an hour in advance of either a bone marrow
test or aspinal tap.

When treatment is compl ete, tests for minimal resid-
ual disease can be performed. These new tests detect the
presence of lingering leukemic cells that would have
been missed by standard testing. The presence of a cer-
tain amount of residual disease probably has an impact
on prognosis and the likelihood of relapse.

Treatment team

The treatment team consists of a hematologist/
oncologist who directs care, oncology nurses familiar
with administering chemotherapy, and often social
workers, who can address both insurance issues and psy-
chological support. The patient’s regular physician
should be kept informed of all cancer-related care.
Because treatment is so prolonged, most patients have
long-term intravenous catheters placed by a surgeon.

In many hospitals, a Child Life specialist will partic-
ipate in the care of children with ALL. They ensure that
children with cancer are seen, first and foremost, as chil-
dren, organizing play times, providing distraction during
scary procedures and giving parents some much-needed
respite.

Clinical staging, treatments, and prognosis

ALL does not have a formal staging system, but
treatment is different in different phases of the disease.
These phases are often divided into untreated ALL, ALL
in remission, and recurrent ALL. Conventional treatment
for ALL consists of chemotherapy for disease in the bone

GALE ENCYCLOPEDIA OF CANCER



marrow and treatment aimed at preventing central ner-
vous system disease.

ADULTS. The first phase of treatment is remission
induction. The chemotherapeutic drugs typically include
prednisone, vincristine, cytar abine, cyclophosphamide
and aspar aginase. Most are given intravenously and a
few are given orally. Depending on the disease, these
drugs can achieve a complete remission in 60% to 90%
of adults. The relapse rate is higher in adults than in chil-
dren. A 50% 3-year survival has been noted in some
research series, and very aggressive treatment with mul-
tiple drugs has produced up to a 70% survival rate.

Adverse effects of these drugs include:
* bone marrow suppression

* anemia, pallor, fatigue, shortness of breath, and angina
in older patients

* bleeding, bruising

* increased risk of infection
* hair loss (alopecia)

* mouth sores

* nausea and vomiting

* menopausa symptoms

* lower sperm counts

e tumor lysis syndrome, in which the dead cancer cells
can harm healthy organs

Treatment that is directed at preventing central ner-
vous system spread is called prophylactic. Because of the
blood brain barrier, a physical and chemical barrier that
prevents toxins from reaching the brain and spinal cord,
chemotherapeutic drugs do not easily reach the central
nervous system. Thus, chemotherapeutic drugs are
administered directly into spinal fluid, which circulates
around the brain and spinal cord. Thisis called intrathe-
cal chemotherapy. The drugs are given by spinal tap or
through an Ommaya reservoir, which is surgically
inserted under the scalp. This reservoir emptiesinto the
spinal fluid around the brain.

Some patients receive prophylactic radiation thera-
py to the brain, in addition to or instead of intrathecal
chemotherapy.

CHILDREN. The treatment of ALL in children repre-
sents one of the great success stories of modern oncolo-
gy. In contrast to adults, most children with cancer enter
into research protocols, strict treatment regimens with
careful follow-up that are built on the most successful
aspects of earlier treatments. Childhood ALL now has an
80% long-term survival rate, due in large part to the
extensive and widely disseminated research on the dis-
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ease. Within the United States, research on ALL was
conducted for many years under the auspices of either
the Children’s Cancer Group or the Pediatric Oncol ogy
Group. In 1998, recognizing the benefits of cooperation
and collaboration, these two groups joined forces with
the National Wilms' Tumor Study Group and the Inter-
group Rhabdomyosarcoma Study Group to form the
Children’s Oncology Group.

Remission induction chemotherapy for children
includes vincristine, a steroid, and asparaginase. Chil-
dren at higher risk of relapse are often given daunomycin
aswell. The adverse effects of these drugs include bone
marrow suppression, risk of infection, nausea, vomiting,
hair loss, and mouth sores. Although these drugs can
reduce sperm counts, most survivors of childhood ALL
grow up to have normal fertility. The drugs can be
administered intravenously or as oral preparations. Oral
prednisone has a particularly unpleasant taste that is hard
to disguise and parents must be vigilant to ensure that
their children are taking their proper doses.

Like adults, children also receive prophylaxis against
central nervous system spread. They receive multiple
doses of intrathecal chemotherapy, with the drugs deliv-
ered directly to the spinal fluid through alumbar puncture
or spinal tap. Cranial radiation as central nervous system
prophylaxisfor children isinfrequently used. Though once
standard, brain radiation produced a high incidence of
cognitive and learning disabilities, especially among those
younger than five years old. Cranial radiation is reserved
for those children felt to be at high risk of central nervous
system disease, including those older than ten at thetime
of diagnosis, those with initial white blood cell counts of
more than 50,000 per microliter, and those with T-cell
leukemia. Some high-risk children who enter remission
rapidly with induction chemotherapy receive intrathecal
chemotherapy alone, without radiation therapy.

Alternative and complementary therapies

ADULTS. Individuals with leukemia often employ
alternative or complementary therapies. Some of these
provide pain relief and improve psychological well
being. No controlled studies have yet shown that alterna-
tive treatments offer cures for ALL, although some may
hold promise of benefit.

Patients with ALL sometimes use acupuncture,
which offers relief from generalized pain, nausea, and
vomiting. Other methods that may help with the physical
and often emotional side effects of treatment include
hypnosis, guided imagery, and yoga.

Nutritional supplements and herbs are sometimes
utilized by persons with leukemia. Coenzyme Q10 isan
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antioxidant, a substance that protects cells from toxic
byproducts of metabolism. Early studies suggest,
although it is not proven, that coenzyme Q10 can
improve immune function and counteract some of the
harmful effects of chemotherapy and radiation on
healthy cells. Adverse effects of coenzyme Q10 include
headache, rash, heartburn and diar rhea. Another supple-
ment with potential benefit is polysaccharide K (PSK). A
few studies have shown PSK to have some benefit in
improving immunity.

Supplements that have not been proven to be of
value or are potentially dangerous to those with leukemia
include camphor, sometimes called 714-X. Green tea has
received much press for its reported abilities to enhance
the immune system and fight cancer, but studies have had
conflicting results. Some show that green tea has preven-
tive benefits and others show no effect. A few animal
studies suggest that growth of tumors might be slowed
by green tea, but this has not been shown in humans yet.

Hoxsey is another supplement touted as a cancer
treatment, but no studies have confirmed any benefit.
Some of itsingredients have serious adverse effects. Vit-
amin megadoses have long been advocated as beneficial
in cancer, but no conclusive studies show benefit, and
they have significant potential for adverse effects, such
as diarrhea, kidney stones, iron overload, nerve damage
and liver disease.

Laetrile, or amygdalin, was once touted as a cure for
cancer and leukemia. No human or animal studies con-
ducted in the decades since have shown any benefit other
than relief of some pain. Laetrile can, however, cause
cyanide poisoning.

CHILDREN. Complementary and alternative treat-
ments are recommended less frequently for children.
Real caution must be used in administering herbal reme-
dies to children, whose metabolisms are very different
from those of adults. For example, jin bu hua, atradition-
al Chinese medicine, can cause heart or breathing prob-
lems. Life root and comfrey can both cause fatal liver
damagein children.

While many children are too young for formal guid-
ed imagery, they can be distracted from the fears and
pain associated with some treatments by toys and video-
tapes. Reading favorite books during scary procedures
can relieve some of their fears.

ALL in remission

ADULTS. Remission is achieved in many people
within days of beginning treatment. Treatment does not
end at that point, but rather entersinto the next phases,
called consolidation and maintenance. Several different
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approaches can be used in these. Some patients receive
long-term chemotherapy with drugs that might include
cytarabine, cyclophosphamide, methotrexate, 6-mer-
captopurine, vincristine, prednisone, or doxor ubicin.
Other patients undergo high-dose chemotherapy or com-
bination chemotherapy and radiation therapy to ablate or
wipe out their own bone marrow, and then have bone
marrow or stem cell transplants. Adverse effects of bone
marrow transplant include significant risk of serious
infection and graft versus host disease (GVHD), in
which the transplanted cellsfail to “recognize” the host's
cells as self and attack the host cells. Medications to
decrease this risk include those that suppress the immune
system and steroids.

Central nervous system prophylaxis, as either
intrathecal chemotherapy or radiation therapy or both,
typically continues through at |east a portion of the post-
remission therapy.

Adults who receive intensive chemotherapy have a
40% likelihood of long-term survival.

CHILDREN. In children, remission induction therapy
isfollowed by a phase termed consolidation or intensifi-
cation, and then by a phase termed maintenance. During
intensification, children receive intermediate or high-
dose methotrexate, plus some of the same drugs that are
used in induction, new drugs that do not cross-react with
those used in induction, high-dose asparaginase, or some
combination of these.

The maintenance phase of treatment for children
with ALL continuesfor 18 to 30 months. Daily oral mer-
captopurine and weekly oral or injected methotrexate
are given on an outpatient basis, with frequent blood tests
and examinations. Some protocols add pulses of vin-
cristine and prednisone during the maintenance phase.

Recurrent ALL

ADULTS. Adultswho relapse after initial remission
and maintenance therapy often undergo reinduction
chemotherapy and are then referred for bone marrow or
stem cell transplant. Some receive transplants of umbili-
cal cord blood. Such transplants carry the risk of graft
versus host disease, but also carry the possibility of graft
versus leukemia, in which the transplanted cells attack
the residual leukemic cells. Unlike graft-ver sus-host
disease, graft versus leukemiais useful.

New treatments for relapsed ALL include immuno-
therapies or biological response modifiers. Some reduce
adverse effects of treatment and others are used to fight
the leukemia. Some of these include cytokines, sub-
stances that stimulate the production of blood cells after
treatment has suppressed the bone marrow, and colony-
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stimulating factors, which have the same effect. Other
immunotherapies, such as monoclonal antibodies and
interferon, have not yet been shown effective against
ALL, but are still under study.

CHILDREN. The treatment and prognosis of children
who relapse depends on the timing of that relapse.
Relapse that occurs within six months is often treated
with bone marrow transplantation. Early relapse car-
ries the least favorable prognosis, with only 10% to 20%
chance of long-term survival. Relapse that occurs more
than ayear after initial treatment is finished can be treat-
ed with another full round of chemotherapy, and bone
marrow transplant reserved for those children who
relapse a second time. Those with such late relapses have
a 30% to 40% chance of long-term survival.

Recurrent disease may occur in a sanctuary site, or a
part of the body difficult to penetrate with chemothera-
peutic drugs. The central nervous system is the most
common site of such recurrences. Children who have an
isolated central nervous system relapse during the first
18 months of treatment have a 45% likelihood of long-
term survival. Children with central nervous system
relapse after the first 18 months of treatment have up to
an 80% chance of long-term survival. Treatment for
relapse in the central nervous system includes intrathecal
chemotherapy, and for most children, the use of radiation
therapy to the brain and spinal cord.

The testicles are the second most common site of
relapse. Early testicular relapse (within the first 18
months of treatment) carries a 40% chance of long-term
survival, and late testicular relapse carries an 85%
chance of long-term survival. Another sanctuary siteis
the eye, but isolated relapse hereis unusual.

Coping with cancer treatment

The treatment of ALL can be particularly draining,
not only due to adverse effects but dueto its prolonged
time course. Although much of the treatment can be
given on an outpatient basis, many protocols utilize
lengthy intravenous infusions of chemotherapy and
require hospitalization.

ADULTS. To prevent nausea and vomiting, adults
can take oral anti-nausea medication an hour or so before
scheduled treatments, including intrathecal treatments.
To avoid headache, they should remain flat for at least 30
to 60 minutes after intrathecal chemotherapy. Nurses can
giveinstructionsin mouth care if mouth sores occur and
skin care if rashes occur after radiation treatment. Books,
music, and television can provide distraction and reduce
anxiety during chemotherapy infusions.
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KEY TERMS

Antiangiogenic drugs—Drugs that block the for-
mation of new blood vessels.

Blasts—Immature blood cells.

CBC—Complete blood count, a blood test that
measures red cells, white cells and platelets.

Graft versus host disease—After bone marrow
transplant, the newly transplanted white blood
cells can attack the patient’s own tissues.

Intrathecal chemotherapy—Chemotherapeutic
drugs instilled directly into the spinal fluid, either
by spinal tap or through a special reservoir.

Karyotype—The number and type of chromo-
somes found within cells.

Lymphoblasts—The cancerous cells of ALL, imma-
ture forms of lymphocytes, white blood cells that
fight infection.

Ommaya reservoir—A special device surgically
placed under the scalp with a direct connection to
spinal fluid. Medications to treat central nervous
system disease are injected into the reservoir.

Petechiae—Pinpoint red spots seen on the skin
with low platelet counts.

Philadelphia chromosome—An abnormal chro-
mosome found in 20% of adults and 5% of chil-
dren with ALL, the presence of which indicates a
somewhat worse prognosis.

Sanctuary sites—Areas within the body which are
relatively impermeable to medications such as
chemotherapy but which can harbor cancerous
cells. Some of these sites are the central nervous
system, the testicles, and the eyes.

Thymus—A gland within the chest involved in the
maturation of immune cells that can be invaded
by T lymphocytes in T-cell ALL.

Patients scheduled for inpatient stays can bring their
own pillows, pajamas and even food, with their doctor’s
approval. Temporary issuance of handicapped parking
stickers are often helpful.

CHILDREN. The presence of parents during treatment
iscritical. While some hospital s exclude parents during
treatments, others invite them to be present. Blood can be
drawn and intravenous catheters placed while children sit
in their parents’ laps. If at al possible, a parent should
spend the night during any hospitalizations.

13
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Acute lymphocytic leukemia

QUESTIONS
TO ASK THE DOCTOR

e What type of leukemia do | or does my child
have?

e What characteristics of my or my child’s illness
are favorable? Which are unfavorable?

e What course of therapy do you recommend?

¢ What medications will you use and what side
effects are anticipated?

e Will I or my child need to be hospitalized for
those treatments?

e Should I or my child be enrolled in a clinical
trial?

e Can | continue to work or can my child go to
school?

e Can | stay with my child for procedures? For
hospitalizations?

¢ How and what should we tell our child about
this illness?

e What should we tell our other children?

Like adults, children can take anti-nausea drugs an
hour or so before scheduled treatments. Children, and
some adults, can apply topical anesthetic creamsto sites
of bone marrow aspirates or spinal taps. Favorite stuffed
animals or blankets can be present for most procedures.

Play and fun are as important to children with cancer
asto healthy children. Items such as board games, mod-
eling clay, video games, dolls, and toy cars can be
enjoyed even with intravenous linesin place. Play dates
with friends should be encouraged, with proper screen-
ing to limit exposure to contagiousillnesses.

School districts are required to accommodate the spe-
cial needs of children. Children with ALL might require
shorter school days or the provision of a tutor at home.
Children who devel op learning disabilities due to trestment
might require the intervention of a special education team.

Clinical trials

There are numerous clinical trialslooking at novel
strategies for the treatment of ALL in adults and chil-
dren. Most oncol ogists consider bone marrow transplants
to be state-of-the-art in specific circumstances, and some
insurance companies agree. Many still require extensive
reviews before approving coverage for transplant.
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A variety of biological agents are currently under
study. These include antibodies that react specifically
against leukemic cells, causing their death, and chemi-
calsthat interfere with the leukemic cells' normal DNA
function or their ability to make proteins.

Researchers are devel oping second and third genera-
tion versions of established chemotherapeutic drugs, iso-
lating the molecular components of those drugs that
seem to be most useful in ALL and amplifying them.
Some of these drugs include 9-aminocamptothecin,
aminopterin, annamycin, Ara-G, codrycepin, decitabine,
and trimetrexate. Quinine shows promise in reducing
the incidence of drug resistance that is sometimes seen
in leukemic cells.

Locating and enrolling in clinical trials has been
made easier by listings on the Internet. A general search
under “clinical trials and leukemia’ will yield several
listings. University-affiliated hospitals and oncol ogists
participate in many trials and can refer patients to other
sitesif necessary.

Prevention

There are few preventive measures to take against
ALL. Those who work with chemicals should be cau-
tious, particularly around benzene. Pregnant women
should avoid exposure to ionizing radiation to reduce the
risk to their unborn children.

Special concerns

Parents of children with ALL have specific concerns
regarding the long-term consequences of treatment for
ALL, such aslearning disabilities. Organizations devoted
to childhood cancer, hospital social workers, pediatric
oncologists and other parents can be important resources
when advocating for the educational needs of the child
with ALL.

When cranial radiation must be used, children have
arisk of developing secondary cancersin the central ner-
vous system years | ater. Some children are left infertile
by the treatment. Chicken pox can be lethal in children
with ALL. Theintroduction of the chicken pox vaccine
has reduced thisrisk, but parents must still be vigilant.
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I Acute myelocytic leukemia
Definition

Acute myelocytic leukemia (AML) is an acute can-

cer that affects white blood cells, primarily those of the
granulocyte or monocyte types.

Description

Acute myelogenous leukemia and acute nonlympho-

cytic leukemia (ANLL)are other names for AML and
refer to the identical disease.

The cells that make up blood are produced in the

bone marrow and the lymph system. The bone marrow is
the spongy tissue found in the large bones of the body.
The lymph system includes the spleen (an organ in the
upper abdomen), the thymus (a small organ beneath the
breastbone), and the tonsils (an organ in the throat). In
addition, the lymph vessels (tiny tubes that branch like
blood vesselsinto all parts of the body) and lymph nodes
(pea-shaped organs that are found along the network of
lymph vessels) are also part of the lymph system. The
lymph is a milky fluid that contains cells. Clusters of
lymph nodes are found in the neck, underarm, pelvis,
abdomen, and chest.

The main types of cells found in the blood are the

red blood cells (RBCs), which carry oxygen and other
materials to all tissues of the body; white blood cells
(WBCs), which fight infection; and the platelets, which
play apart in the clotting of the blood. The white blood
cells can be further subdivided into three main types:
granulocytes, monocytes, and lymphocytes.

The granulocytes, as their name suggests, have parti-

cles (granules) inside them. These granules contain spe-
cial proteins (enzymes) and several other substances that
can break down chemicals and destroy microorganisms
such as bacteria. Monocytes are the second type of white
blood cell. They are also important in defending the body
against pathogens. The lymphocytes form the third type
of white blood cell.
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Acute myelocytic leukemia

An enhanced scanning electron microscopy (SEM) image of
acute myelocytic leukemia cells. (Photograph by Robert
Becker, Ph.D., Custom Medical Stock Photo. Reproduced by
permission.

The bone marrow makes stem cells, which are the
precursors of the different blood cells. These stem cells
mature through stages into either RBCs, WBCs, or
platelets. In acute leukemias, the maturation process of
the white blood cellsisinterrupted. The immature cells
(or “blasts”) proliferate rapidly and begin to accumulate
in various organs and tissues, thereby affecting their nor-
mal function. This uncontrolled proliferation of the
immature cells in the bone marrow affects the production
of the normal red blood cells and platelets as well.

Acute leukemias are of two types: acute lympho-
cytic leukemia and acute myel ogenous leukemia. Differ-
ent types of white blood cells are involved in the two
leukemias. In acute lymphocytic leukemia (ALL), it is
the lymphocytes that become cancerous. AML isacan-
cer of the monocytes and/or granulocytes.

The reason certain leukemias are now called acuteis
because of names received decades ago. Before the dis-
covery of modern methods of cancer treatment, these
were illnesses that progressed rapidly. In contrast, chron-
ic leukemias were, in this period before newer methods
had been invented, illnesses that progressed more slowly.

Demographics

Approximately 23 new cases of AML appear per
each million Americans each year. Men are somewhat
more likely to develop AML than are women. Approxi-
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mately 29 new cases appear per every million males
while approximately 19 new cases appear per every mil-
lion females per year.

Older persons are considerably more likely to devel-
op AML. Approximately 13 people per million younger
than 65 years of age will develop AML. In contrast, 122
people per million older than 65 years of age will devel-
op the disease.

AML sometimes affects children. About 500 chil-
dren develop AML in the United States every year.
Approximately one in five of all children who develop
leukemia develop AML. The disease affects boys and
girlsin roughly equal numbers. Children of all ethnic
groups may develop the disease. If one of two identical
twins develops AML, the chances are considerable that
the other twin will develop it aswell.

Causes and symptoms

AML is neither contagious nor inherited. However,
people who suffer from certain genetic disorders, such as
Fanconi anemia, Klinefelter syndrome, Patau syn-
drome, Bloom syndrome, and Down syndrome, are at
greater risk of developing AML than the general popula-
tion. A child with Down syndrome isroughly 14 times as
likely as the average child to develop leukemia.

Any person who has been exposed to radiation at high
dosesis at heightened risk of developing AML, as are peo-
ple exposed to benzene, a chemical used in the manufac-
ture of plastics, rubber, medicines, and certain other chem-
icals. Anather group of people at increased risk for devel-
oping AML are those who have been treated for cancer
with certain medicines, for example, chloramphenicol,
phenylbutazone, chloroquine, and methoxypsoralen.

The symptoms of AML are generally vague and
non-specific. A patient may experience all or some of the
following symptoms:

« weakness or chronic fatigue

« fever of unknown origin

« shortness of breath

« weight loss that is not due to dieting or exercise
« frequent bacterial or viral infections
* headaches

e skinrash

* non-specific bone pain

* easy bruising

* bleeding from gums or nose

* blood in urine or stools
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« enlarged lymph nodes and/or spleen
* abdominal fullness

A small minority of patientswith AML have atumor
of leukemic cells at diagnosis. Such atumor may appear
in the lung, breast, brain, uterus, ovary, stomach,
prostate, or certain other placesin the body.

Some children with AML present to their doctor
with very few symptoms, while other children present
with severe symptoms. Anemiaisusually present. The
symptoms of the anemia may include fatigue, dizziness,
headache, paleness of the skin, or, infrequently, conges-
tive heart failure. Easy bruising, bleeding gums, and
nosebleeds may be present, as may fever. There may be
swollen gums, bone pain or joint pain, or, rarely, an actu-
al tumor. Some infants with AML have skin disorders.

Diagnosis

Like all cancers, acute leukemias are best treated
when found early. There are no screening tests available.

A thorough diagnostic evaluation should be conduct-
ed. Thisisimportant because the doctor must determine
more than whether or not AML is present. If it is suspect-
ed, hasit affected the general health of the patient? Isthe
patient capable of undergoing rigorous treatment?

A doctor who suspects leukemia may start by
obtaining a thorough medical history. The doctor may
then conduct a very thorough physical examination to
look for enlarged lymph nodes in the neck, underarm,
and pelvic region. Swollen gums, enlarged liver or
spleen, bruises, or pinpoint red rashes all over the body
are among the signs of the disease. In addition, the physi-
cian may examine the teeth and look for dental abscess-
es, and may explore whether back pain is present.

Urine and blood tests may be ordered to check for
microscopic amounts of blood in the urine and to obtain
a complete differential blood count. This count will
give the numbers and percentages of the different cells
found in the blood. An abnormal blood test might sug-
gest leukemia. Patients suffering from AML may have
high leukocyte counts and typically have low counts of
both red blood cells and platelets. Many patients with
AML have low counts of all of the major components
of the blood. A microscopic exploration of the blood
will usually show that leukemic blast cells are present.
However, the diagnosis has to be confirmed by more
specific tests.

The doctor may perform abone marrow aspiration
and biopsy to confirm the diagnosis of leukemia. Aspira-
tion involves the withdrawal of aliquid sample of mar-
row. During the biopsy, a cylindrical piece of bone and
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An acute myelocytic leukemia patient with a rash, one of the
symptoms of the disease. (Custom Medical Stock Photo.
Reproduced by permission.)

marrow is removed. The tissue is generally taken out of
the hipbone. These samples are sent to the laboratory for
examination. In addition to diagnosis, the aspiration and
biopsy may be repeated during the treatment phase of the
disease to seeif the leukemiais responding to therapy.

A chest x ray is taken. Cardiac tests, including an
electrocardiogram, are conducted. The patient is exam-
ined for possible infection. These diagnostic procedures
often disclose bleeding in the stomach or intestines, and
there may be bleeding in the lungs, brain, or eyes. Ane-
miais often present and may be severe.

Cytogenetic studies, which examine the number and
shape of the chromosomes in the DNA of individual blast
cells, should be conducted in addition to the immunophe-
notyping of cells of the bone marrow. This procedure
involves applying various stains to the marrow cells.
These stains help doctors identify some of the proteins
lying on the surface of the cells.
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Acute myelocytic leukemia

KEY TERMS

Blasts—An immature cell.

Bone marrow—Spongy tissue found in the large
bones of the body.

Cytogenetic testing—Analysis of parts of the
nucleus of blast cells.

Granulocytes—White blood cells containing par-
ticles or granules.

Immunophenotype—A test that involves placing
various sorts of stains on bone marrow cells to
help identify the chemicals located on the cell sur-
faces.

Monocytes—Another type of white blood cell,
important in the defense against pathogens.

A spinal tap (lumbar puncture) is another proce-
dure the doctor may order to diagnose leukemia. In this
procedure, a small needleisinserted into the spinal cavi-
ty in the lower back to withdraw some cerebrospinal
fluid and to look for leukemic cells.

Standard imaging tests such as x rays may be used to
check whether the leukemic cells have invaded other
areas of the body, such as the bones, chest, kidneys,
abdomen, or brain. Other tests, such as computed
tomography scans (CT scans), magnetic resonance
imaging (MRI), or gallium scans, are not typical for
AML but may also be performed.

Children with AML are given most of the same stud-
iesused for adults.

Clinical staging, treatments, and prognosis

Unlike several other cancers, AML is not staged.
However, a classification system is used to separate dif-
ferent forms of AML. One of the most important classifi-
cation systems, devised by a team of physicians, is
known as the French-American-British (FAB) Classifica-
tion System.

The goal of AML treatment isto achieve acomplete
remission (CR). What isacomplete remission? It isamea-
sure that indicates that the patient’s disease has gotten
markedly better in several ways. In generd, it might be said
that CR is achieved once the body has regained its ability to
produce blood cells normally. At this point, the number of
blood cells of various types should return to normal ranges,
while none of theimmature cells called leukemic blast cells
should be present in the blood or the marrow.
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Chemotherapy is the use of drugs to kill cancer
cells. It isusually the treatment of choice and is used to
relieve symptoms and achieve long-term remission of the
disease. Generally, combination chemotherapy, in which
multiple drugs are used, is more efficient than using a
single drug for the treatment. Some drugs may be admin-
istered intravenously through a vein in the arm; others
may be given by mouth in the form of pills. If the cancer
cells have invaded the brain, then chemotherapeutic
drugs may be put into the fluid that surrounds the brain
and spinal cord. Thisis known asintrathecal chemother-
apy. Chemotherapy should start soon after diagnosis.

Patients who are anemic or who have low platel et
counts should receive transfusions. These transfusions
should be sufficient to restore counts of various compo-
nents of the blood to adequate levels.

There are two phases of treatment for leukemia. The
first phase is called induction therapy. During this phase,
the main aim of treatment is to reduce the number of
leukemic cells as much as possible and induce a remis-
sion in the patient. A variety of chemotherapy agents may
be used during the induction therapy portion of AML
treatment. The chemotherapy agent Ara-C (cytarabine)
is in 2001 often used in combination with either
daunor ubicin or idar ubicin (Idamycin). Other doctors
add etoposide to this combination of chemotherapy
agents. For older patients, Ara-C and mitoxantrone may
be used. Some patients benefit from receiving high doses
of chemotherapy drugs. As of 2001,patients who do not
achieve CR, as well as those who achieve CR but then
relapse, may be given mitoxantrone plus etoposide.

The second phase of treatment isinitiated once CRis
achieved. This is called post-remission or consolidation
therapy. The goal of therapy now becomes killing any
remaining cells and maintaining the remission for aslong as
possible. There are various ways of attempting to reach this
goal. One involves additional chemotherapy. Another
involves bone marrow transplantation (BMT), dso caled
stem cell transplant (SCT). Transplantation therapy has
been studied very thoroughly. It involves taking blood-mak-
ing cells, whether from the patient or from another person,
and infusing them into the patient following remova of the
diseased marrow, with either high doses of chemotherapy or
total body irradiation. These procedures are potentially very
effective because of the remarkable ability of these cellsto
create a sustained replacement of the patient’s blood cells.
Other strategies may also be applied. Approaches used for
patients younger than 60 years of age may differ from those
used for patients of older ages.

Because leukemia cells can spread to all the organs
via the blood stream and the lymph vessels, surgery is
not considered an option for treating leukemias.
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Children with AML also receive induction therapy.
Often two or three medicines are used in conjunction
with one another. After remission is achieved in ayoung
patient, postremission therapy is started. The type of
postremission therapy depends largely on the type of
AML the patient has. It may involve additional
chemotherapy or, alternatively, bone marrow transplanta-
tion. Chemotherapy to the central nervous system (CNS)
is given to most children, since without it, roughly onein
five will develop CNS relapse. The CNS includes the
brain and spinal cord.

The prognosis of patients with AML varies. A
number of different matters should be examined before
the prognosis of any individual patient is assessed. The
most important of these is whether or not the patient
attains a complete remission (CR). The most important
consideration in terms of whether a patient is likely to
achieve CR is the patient’s age. However, it may be
that chronological age is not what really matters.
Rather, to alarge extent, what is truly significant is the
patient’s ability to survive the difficulties associated
with induction therapy. For example, the patient who
has some other disease in addition to AML may have a
more difficult time with the rigors of the therapy. Yet, it
is also true that older patients are more likely to have
AML that expresses certain characteristics associated
with poorer outcomes.

Other factors also affect the patient’s prognosis. For
example, in the tests performed during diagnosis, the
chromosomes of cells are examined. Some chromosomal
findings are associated with a good prognosis. Others are
only mildly good, while still others indicate the patient is
lesslikely to achieve CR.

Other factors that may provide physicians with hints
asto the patient’s prognosisinclude: how long symptoms
were present before the illness was diagnosed, and how
quickly immature blast cells disappear after treatment is
started.

Coping with cancer treatment

One of the most important aspects of treatment is
guaranteeing that the patient will have the supportive
care needed to come through the treatment period with
physical and emotional strength intact. Part of what this
means is that AML should be treated in major cancer
centers, because only these centers have the expertise
necessary to provide not only the right medicine but also
the accompaniments of good treatment.

One way physicians help AML patients cope with
treatment isto guarantee that adequate blood bank support
isavailable. Many patients require platelet transfusions.
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QUESTIONS
TO ASK THE DOCTOR

e What type of AML do | have? What does it
mean to have this variant of the disease?

e How can | obtain supportive care so | come
through this not only alive but with my family
and emotional life intact?

¢ Do | have any infections?
¢ What are the results of the cytogenetic testing?

¢ What are the results of the
immunophenotyping?

e What is my prognosis?

* Are blasts present?

¢ Are blood counts returning to normal levels?
* Has complete remission been achieved?

e What can | do to lower my risk of infection
during chemotherapy?

One of the great dangers to patients during induc-
tion treatment and other steps of treatment is the threat
of seriousinfectious disease. These patients have weak-
ened blood components and are therefore more suscepti-
ble to infectious illness than the average person is. The
leading cause of death for patients receiving induction
treatment and chemotherapy following remission is
infectiousillness.

To help build the patient’s white cell count, doctors
may prescribe growth factors. These encourage the body
to produce certain types of blood cells. The types of
growth factors prescribed most frequently are granul o-
cyte-colony stimulating factor (G-CSF) and granulocyte-
macrophage colony stimulating factor (GM-CSF).

The psychological aspects of cancer treatment are a
major concern. Patients should ask their physician about
local support groups and survivor networks that can help
with the stresses associated with this disease.

Prevention

High doses of radiation and exposure to the chemi-
cal benzene (used in the manufacture of plastics, rubber,
and medicines) are strong risk factors. With the excep-
tion of people with such rare genetic conditions as Fan-
coni anemia, Klinefelter syndrome, Patau syndrome,
Bloom syndrome, and Down syndrome, there is no
known genetic predisposition to AML.
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Adenocarcinoma
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I Adenocarcinoma
Definition

Cancer that beginsin the epithelial cells, which
line certain internal organs and have glandular (secre-
tory) properties. Some types of adenocarcinomas
include cancers of the breast, thyroid, colon, stomach,
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pancreas, and prostate, as well as certain types of
lung cancer.

Kate Kretschmann

I Adenoma
Definition

A benign (noncancerous) tumor that forms from the
cellslining the inside or the surface of an organ.

Description

Adenomas arise from cells that are specialized for
secretion. These cells, called epithelial cells, are found
throughout the body, but only afraction is designed for
secretion. Thistype of epithelial cell makes up specific
organs and structures in the body known as glands.
Glands produce sweat, saliva, mucus, milk, digestive
juices, hormones, and an array of other substances. Hor-
mone-secreting (endocrine) glands include the thyroid,
pituitary, parathyroids, adrenals, and the ovaries and
testes. Gland cells that secrete material outward through
aduct, such as sweat glands and glands secreting diges-
tive juices into the stomach and intestines, are called
exocrine glands. Adenomas can arise from most of the
gland cellsin the body.

Adenomas result from excessive growth of normal
epithelial cells. They arise in much the same way as
malignant (cancerous) tumors but do not spread (metas-
tasize) to nearby tissue or other parts of the body. New
cellsare normally created only when they are needed by
the body. When the body does not need new cells and
cell division continues, amass or tumor is formed.

Tumors found on some glands are more likely to be
adenomas than malignant tumors (carcinomas), including
adrenal tumors, pituitary tumors, and salivary gland
tumors. The adrenal tumor known as pheochromocy-
toma is benign in 90% of reported cases. The gastrinomas
associated with Zollinger-Ellison syndrome are benignin
50% of patients with this condition. Adenomas are also
associated with Cushing’s syndrome, a disorder caused
by excess levels of a hormone secreted by the adrenal
glands. Although most cases are caused by a dysfunctional
pituitary gland, 20-25% are due to adrenal adenomas.

The occurrence of an adenoma rarely indicates an
increased chance for the later development of a carcino-
ma. However, colon cancer and rectal cancer are
thought to arise from adenomas, and one type of lung
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adenoma—called a bronchial adenoma—can potentially
develop into lung cancer.

Most adenomas affect the normal functioning of the
organ or gland in which it arises, although some have no
effect. Many secrete hormones, leading to elevated hor-
mone levels in the blood and causing uncomfortable and
sometimes life-threatening conditions.

Demographics

Certain types of adenomas are more common in
women than in men (e.g., pituitary tumors and liver ade-
noma), and some are more common in older adults (e.g.,
adenomas of the colon). But specific demographics
depend on the specific type of adenoma.

Causes and symptoms

The cause of adenomas is often unknown. Liver ade-
nomas in women are linked to the use of oral contracep-
tives, and some conditions, such as pheochromocytomas
and colon adenomas, can be inherited.

No single set of symptoms can be applied to all ade-
nomas. Some disorders have similar or identical symp-
toms whether due to an adenoma or carcinoma. Ulti-
mately, the signs and symptoms depend on the location
of the adenoma:

e Adrenal glands: an adrenocortical adenoma often
shows the same symptoms of an adrenocortical carci-
noma, including abdominal pain and loss of weight. A
benign and malignant pheochromocytoma also has the
same symptoms, including headaches, sweating, and
chest pains.

* Breast: a marble-like benign fibroadenoma causes no
symptoms and is either too small to detect by touch or
is several inches across and easily detected.

« Colon or rectum: persistent diarrhea can indicate vil-
lous adenomas of the rectum. Blood in stool samples
can indicate adenomas in the colon or rectum.

» Liver: ahepatic adenoma causes pain and a massthat is
detectable by touch.

» Lung: a chronic or bloody cough, fever, chills, and
shortness of breath can indicate a bronchial adenoma.

* Pancreas: pain in the abdomen, diarrhea, stomach pain,
persistent fatigue, fainting, and weight gain can indi-
cate one of the various types of pancreatic adenomas or
pancreatic cancer.

* Parathyroid: wesakness, fatigue, constipation, kidney
stones, loss of appetite, and bone pain are signs of acon-
dition known as hyperparathyroidism, which occurs in
patientswith parathyroid adenomas or parathyroid cancer.

GALE ENCYCLOPEDIA OF CANCER

KEY TERMS

Adrenal glands—Two glands, one located above
each kidney, that secrete hormones to prevent
inflammation and to help regulate blood pressure,
blood sugar levels, and metabolism.

Carcinoma—A malignant (cancerous) tumor that
forms from the cells lining the inside or the surface
of an organ. They tend to spread to other tissues
and organs.

Colon—A section of the large intestine, occurring
before the rectum, that functions to absorb water
and minerals from material that passed undigested
from the small intestines.

Epithelium—A type of tissue that is composed of
epithelial cells. It covers the outer and internal sur-
faces of the body and forms glands and parts of the
sense organs.

Parathyroid glands—Four glands found in the
neck area, with a pair on either side of the thyroid.
They produce parathyroid hormone, which con-
trols the level of calcium in the blood.

Pituitary gland—A small gland found at the base
of the brain. It is an important endocrine gland
because it secretes many different hormones that
control the activity of other endocrine glands.

Thyroid gland—A gland located at the base of the
neck. It secretes hormones that are essential for
the regulation of body temperature, heart rate,
metabolism, the level of calcium in the blood, and
the level of calcium absorption by the bones.

Salivary gland: adenomas are small and usually pain-
less but can cause swelling around the chin or jaw-
bone, numbness of the face, and pain in the face, chin,
or neck.

Stomach and intestine: a gastrinoma causes a peptic
ulcer in the intestines or stomach. The occurrence of
many ulcers in the stomach, intestine, and pancreas that
do not respond well to treatment can indicate Zollinger-
Ellison syndrome.

Sweat gland: adenomas may appear as many small,
smooth, and firm bumps on the lower eyelids and upper
parts of the cheek (syringomas), or as small bumps with
bluish or dark-brown coloration on the head and neck
area (hidrocystoma). Solitary adenomas (poromas)
occur on the sole of the foot or palm of the hand.
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Adrenal tumors

QUESTIONS
TO ASK THE DOCTOR

* Does the occurrence of this adenoma increase my
chances of devel oping cancer?

« If | choose to have the adenoma surgically removed,
what are the chances that | will develop another ade-
noma?

» Will al my symptoms disappear once the adenoma
isremoved?

* Thyroid: alump in the neck region accompanied by a
cough and difficulty swallowing or breathing often
indicates a benign thyroid nodule; however, these are
the same symptoms for thyroid cancer.

Diagnosis

A variety of techniquesis used to diagnose adeno-
mas. Blood and urine samples are taken to detect el evat-
ed levels of hormones or other substances associated
with a specific adenoma. Tumors are located using a
combination of ultrasonography, computed tomogr a-
phy scan (CT scan), magnetic resonance imaging
(MRI), and possibly radionuclide imaging. A biopsy is
performed to determine whether a tumor is benign or
malignant.

Treatment team

A doctor who interprets tissue samples (a patholo-
gist) and a doctor trained in examining x rays and com-
puter images (aradiologist) will make an initial diagno-
sis. Adenomas are often surgically removed, so asurgical
team consisting of an anesthesiologist, surgeon, and
nurses is often associated with treatment.

Clinical staging, treatments, and prognosis

Surgical removal is the recommended treatment for
most adenomas, although the symptoms of some adeno-
mas, such as pituitary tumors, can be treated with med-
ication. In most cases, treatment cures the condition.

Clinical trials

Two clinical trials completed in mid-2001 investi-
gated treatments to prevent colon cancer in patients who
have had surgery to remove adenomas of the rectum or
colon. An 800 mg daily dose of folic acid may decrease
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the occurrence of colon cancer in patients who have had
adenomas removed. The combined use of two drugs that
are prescribed for other conditions, eflonithine and sulin-
dac, may prevent the development of adenomas or the
recurrence of colon cancer.

See Also Fibrocystic condition of the breast; Pancre-
atic cancer, endocrine; Pancreatic cancer, exocrine
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I Adrenal tumors
Definition

Tumors that occur on one or both of the adrenal
glands.

Description

Thetwo small adrenal glands, one located just above
each kidney, are among the many endocrine (hormone-
secreting) glands in the body. All endocrine glands make
and store hormones. Hormones are chemical messages
that are sent from an endocrine gland and are received by
an organ or acell to trigger a specific reaction. When the
body requires hormone levels to rise, endocrine glands
secrete them into the bloodstream. Adrenal gland tumors
often cause overproduction of one or a combination of
the adrenal hormones.

An adrenal gland has two parts, each of which
secretes different hormones. Theinner part is called the
adrenal medulla, and the outer part is the adrenal cortex.

The adrenal medulla secretes the hormones epineph-
rine and norepinephrine. These hormones help maintain
normal blood pressure. In high-stress situations, they
help prepare the body for quick action by increasing
heartbeat and breathing rate, increasing the flow of blood
to the heart and lungs, and increasing blood pressure.

The adrenal cortex secretes aldosterone and cortisol.
They aso make small amounts of androgens, which affect
the expression of female and male sex characteristics.
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Aldosterone helps maintain normal salt levelsin the blood
and the normal functioning of the kidneys. Cortisol (also
called hydrocortisone) isthe major adrenal hormone.

Cortisol is a steroid, an organic compound that
affects metabolism. Many hormones and drugs used to
relieve swelling and inflammation are steroids. Cortisol
helps maintain blood pressure and is crucia in the break-
down of proteins, carbohydrates, and fats. It also raises
blood sugar (glucose) when levels are too low, thus pro-
viding needed energy for the body’s activities. Cortisol
also prevents inflammation and isimportant for the nor-
mal responseto stress.

The level of cortisol in the blood is carefully con-
trolled. When the body needs cortisol, a small area of the
brain called the hypothalamus releases coricotripoin-
releasing hormone (CRH). The pituitary gland, located at
the base of the brain, receives the message from the
hypothalamus and begins secreting adrenocorticotropic
hormone (ACTH). ACTH isreceived by the cortex of the
adrenal glands, which responds by producing cortisol.
When the level of cortisol meets the body’s need, the
pituitary stops producing ACTH, which then stops the
adrenal cortex from secreting cortisol.

About 8% of people worldwide develop benign
(noncancerous) adrenal tumors. Malignant (cancerous)
tumors are very rare, occurring in two out of every one
million people worldwide, and this cancer is more com-
mon in women than in men.

It is often difficult for a pathologist to distinguish
between a benign and amalignant adrenal tumor. Severa
criteriaare used to make a diagnosis, including the size
and weight of the tumor, whether hormones are pro-
duced, and what hormones are produced. A benign tumor
(adenoma) is usually less than 4-6 centimeters
(1.57-2.3 inches) in diameter and likely causes changes
in the blood level of only one hormone or may cause no
changes at all. A malignant tumor is larger and may alter
the level of several adrenal hormones. One reliable indi-
cator for amalignant tumor is evidence that the cancer
has spread (metastasis).

Types of cancers
Adrenal cortex

A disorder caused by an adrenal cortex tumor can
occur alone, but often two or more conditions occur
simultaneously. These disordersinclude

* Cushing’s syndrome: a disorder resulting from pro-
longed exposure to high levels of cortisol. Most cases
are the result of apituitary gland dysfunction that caus-
es excessive secretion of ACTH, but 20-25% are
caused by a benign adrenal tumor, of which about 50%
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An adrenal tumor is shown at lower left. The gallbladder is
white, and the nearby liver is deep red. (Custom Medical
Stock Photo. Reproduced by permission.)

are malignant. Symptoms include obesity, moon-
shaped face, increased fat in neck region, skin that
bruises easily, severe fatigue, weak muscles, and high
blood pressure. The common treatment is surgical
removal of the affected gland. The outcome for a Cush-
ing’s syndrome patient with a benign adrenal adenoma
isvery good. Surgery usualy resultsin acure. The out-
comeis variable for malignant tumors.

Aldosteronism (also called Conn’s disease or hypoal -
dosteronism): a condition resulting from an abnormally
high level of the hormone aldosterone. It is usually
caused by an adenoma and rarely is the result of a
malignant adrenal tumor. Symptoms include headaches,
weakness, fatigue, high blood salt levels, frequent urina-
tion, high blood pressure, and an irregular heartbeat. An
adenomais usually removed surgically, although med-
ication that controls the secretion of aldosteroneisan
effective treatment in many cases.

Virilization syndrome (also called adrenal virilism or
adrenogenital syndrome): a disorder caused by an
excessive secretion of androgen hormones, leading to
high levels of the male hormone testoster one. Adeno-
mas that cause virilization are rare. When the condition
accompanies Cushing’s syndrome it may indicate an
adrenocortical carcinoma. In males, the symptom is
early onset of puberty, whereas in females symptoms
include deepening of voice, a masculine build, and
abnormal hairiness. The recommended treatment
depends on the cause. If the condition is caused by an
adenoma, use of medications that surpress ACTH
secretion by the pituitary is the preferred treatment.

Adrenocortical carcinoma: arare cancer that is often not
detected until it has spread to the liver or lung. The symp-
toms can include that of Cushing’s syndrome, aldostero-
nism, virilization, or acombination of each of these con-
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Adrenocortical carcinoma

KEY TERMS

Adenoma—A benign tumor.

Inherited disorder—A disease that has a tendency
to occur within a family. A disorder may be
acquired because of a gene or genes that are
passed from parent to child.

Pathologist—A doctor specializing in the identifi-
cation of diseases by studying cells and tissues
under a microscope.

ditions. The preferred treatment depends on the stage of
the cancer, but usually involves surgery to remove the
tumor, chemotherapy, and radiation therapy. If the
cancer is caught at an early stage, the long-term survival
can be good. If found at a later stage, about 30% of
patientswill survive five years after theinitial diagnosis.

Adrenal medulla

Only one type of tumor is associated with the adren-
al medulla:

* Pheochromocytoma: atumor that produces and secretes
epinephrine and norepinephrine. Excessive secretion of
these hormones can cause life-threatening hypertension
and an irregular heartbeat. About 90% of thesetumorsare
benign. Five percent of those diagnosed with this tumor
have either Von Hippel-Lindau syndrome, type 2 of the
multiple endocrine neoplasia (MEN) syndromes, Von
Recklinghausen’s neur ofibromatosis, or another inher-
ited disorder. Symptoms include headaches, swesating,
and chest pains. Treatment involves medication to control
hypertension and the surgical removal of the affected
gland. Long-term survival depends on early detection of
the tumor and whether the tumor is benign or malignant.

See Also Endocrine system tumors
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I Adrenocortical carcinoma
Definition

Adrenocortical carcinomaisamalignant growth that
originatesin the cortex, or the outer portion, of one of the
two adrenal glands.

Description

There aretwo adrenal glandsin the body. Each oneis
paired with akidney. The adrenal gland rests atop the kid-
ney, on the side of the kidney that is nearest to the head.

An adrenal gland has two parts. The inner part
(medulla) produces hormones such as epinephrine
(adrenaline) that increases the heart rate. The cortex, or
outer part, is made up of layers of epithelial cells, the
cells that form coverings for the surfaces of the body.
The cortex produces cortical hormones that are essential
to well-being, or homeostasis.

The hormones produced by the cortex include gluco-
corticoids, mineralocorticoids, and sex hormones.
Among the many hormones the cortex makes, three—
aldosterone, cortisol and adrenal sex hormones—are
very important. Aldosterone helps regulate salt and water
content in the body. Cortisol helps keep sugars, fats and
proteinsin balance. Adrenal sex hormones influence sex
organ development and sex drive (libido).

Adrenocortical carcinomais a cancer that originates
in the cortex of the adrenal gland. When atumor growsin
the adrenal cortex, it interfereswith the production of hor-
mones. Consequently, the effects of adrenocortical carci-
noma can be severe and are ailmost aways athreat to life.

There are two types of adrenocortical carcinoma. In
one type, atumor functions—that is, it makes hormones.
In the other type, the tumor does not function. If the
tumor functions, it acts like the cellsin the cortex from
which it grew and thus, produces hormones. But since it
grows large, it produces extra amounts of hormones and
the body is thrown far out of balance in any one of a
number of ways.
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When a tumor functions

How excess hormones cause the symptoms they pro-
duce is complex because more than one hormone from the
adrenal cortex can be involved in producing asingle symp-
tom. For example, both aldosterone and cortisol, when pre-
sent in extra quantities, may contribute to the increase in
blood pressure (hypertension) many patients experience.
Extra amounts of adrenal sex hormones can cause children
to begin to display the sexual characteristics (hair growth,
genital maturation) of adults. And adults with extra amounts
of sex hormones often begin to display the sexual character-
istics of the opposite sex. A woman may grow excess facia
hair. A man may begin to develop fatty tissuein his breasts.
Large quantities of adrena sex hormones coursing through
the body disrupt what would be anormal loop of feedback
from the pituitary area of the brain. The pituitary is geared
to send information, via a stimulating hormone, to the
adrenal cortex, to prompt the tissue to manufacture adrena
sex hormone. When thereis an extraamount of adrenal sex
hormonein the body, the pituitary stops sending instructions
to the adrenal cortex, aswell asto other organs that produce
the hormones responsible for male features. Thus, a man
can begin to look like a woman because he does not have
enough male hormones. A woman can begin to look like a
man because she has too much adrenal sex hormone.

When a tumor does not function

If the tumor does not function, it just grows large, and
may go unnoticed for along time. Sometimes a tumor that
does not function is called dormant. Often, the tumor that
does not function first gets attention when it grows large
enough to push against the body wall or an organ and cause
pain; or when it has spread (metastasi zed) to another organ.

The adrenocortical carcinoma that does not function
has a high likelihood of metastasizing before it is discov-
ered. The two most common sites for metastases are the
lungs and liver. Thus, even a non-functioning tumor may
cause serious complications.

Demographics

Adrenocortical carcinomais rare. Fewer than two in
one million people, and perhaps as few as one in four
million people, are diagnosed in ayear. Two age groups
are most likely to be diagnosed: those between zero and
ten years of age, and those between 40 and 50 years.

Causes and symptoms
Causes

The cause of adrenocortical carcinomais not known.
Infection with bacteria or parasitesislinked to other con-
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KEY TERMS

Biopsy—Tissue sample is taken from body for
examination.

Carcinoma—A cancer that originates in cells that
developed from epithelial tissue, a tissue found on
skin and mucosal surfaces.

Computed tomography (CT)—X rays are aimed at
slices of the body (by rotating equipment) and
results are assembled with a computer to give a
three-dimensional picture of a structure.

Homeostasis—Self-regulating mechanisms are
working, body is in equilibrium, no uncontrolled
cell growth.

Hormone—A chemical released by one organ of
the body that affects the activity of another organ.

Inferior vena cava—The large vein that returns
blood from the lower body to the heart.

Lymph nodes—Part of the lymphatic system, these
clusters of tissue help to protect the body from for-
eign substances, organisms, and cancer cells.

Magnetic resonance imaging (MRI)—Magnetic
fields used to provide images of the internal
organs of the body.

Pituitary—A gland at the base of the brain that
produces hormones.

Venography—Technique used for examining veins
for blockage, using a dye to make the vein visible
with scans similar to x ray.

ditions of the adrenal glands, and there could be a con-
nection with adrenocortical carcinoma. Thereis also evi-
dence that adrenocortical carcinomain children is caused
by some chemical to which they were exposed as fetus-
es—possibly a chemical that the women carrying the
children were exposed to in food, drink, or in the air.

Many tumors of the adrenal cortex have cells with
extracopies of chromosomes, the beads of genetic materi-
al or DNA. Chemicalsin the environment that are known
to affect cells and cause mutations are being investigated
as possible causes for adrenocortical carcinoma.

Symptoms

Depending on whether or not the tumor interferes
with the production of hormones, the tumor may or may
not be linked to symptoms during its early growth. A
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Adrenocortical carcinoma

QUESTIONS
TO ASK THE DOCTOR

* In which stage is the carcinoma?

¢ With this type of carcinoma, what is the five-
year survival rate for a person of my age and
gender? What is the one-year survival rate?

* |s there a center that specializes in treating this
type of cancer?

* Are there any clinical trials in which | might be
eligible to participate?

* Does this health care institution have a support
group for individuals with my type of
carcinoma?

e What is your approach to relieving pain? (Do
we agree?)

group of Japanese surgeons led by K. Kunieda reported
the case of a 52-year-old man who had atumor weighing
more than two pounds at the time it was discovered. The
tumor had not been producing extra hormones, and was
not producing symptoms.

An adrenocortical tumor that functions produces
many symptoms. Some of them are similar to those
linked to other conditions, and many of these conditions
have names that are based on a collection of symptoms
and not on the cause. A combination of the following
symptoms, known as Cushing’'s syndrome, could be
caused by atumor in the pituitary area of the brain, as
well as by adrenocortical carcinoma:

* an abnormal accumulation of fatty padsin the face (cre-
ating the distinctive “moon face” of Cushing's syn-
drome); in the trunk (termed “truncal obesity”); and
over the upper back and the back of the neck (giving the
individual what has been called a“buffalo hump”)

* purple and pink stretch marks across the abdomen and
flanks

« high blood pressure

« weak, thinning bones (osteoporosis)
» muscle atrophy (due to protein loss)
* low energy

« thin, fragile skin, with atendency toward both bruising
and slow healing

« abnormalities in the processing of sugars (glucose),
with occasional development of actual diabetes
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* increased risk of infections
« irregular menstrual periodsin women

* decreased sex drive in men and difficulty maintaining
an erection

« abormal hair growth in women (in a male pattern, such
as in the beard and mustache area), as well as loss of
hair from the head (receding hair line)

Similarly, virilization syndrome, or the tendency of a
child to exhibit adult sexual features, or afemale adult to
exhibit male features, can be caused by other conditions,
such as tumorsin the pituitary, or by adrenocortical car-
cinoma. So, too, with feminization, or the tendency of a
male individual to exhibit female characteristics, such as
enlarged breasts and fat deposits on the hips.

Diagnosis

Symptoms usually cause a patient to talk with a
physician. Blood and urine samples are examined to
learn whether hormones are out of balance. Venography,
away of getting a picture of the inside of veins, is atech-
nique that is still used to examine the adrenal glands
prior to any decision about surgery. But the magnetic
resonance imaging (MRI) scan has replaced venogra-
phy in many facilities. Computed tomography (CT)
scan is also used to examine the adrenal cortex.

Treatment team

Depending on symptoms, the first specialized physi-
cian an individual consults may either be an endocrinolo-
gist (a physician who focuses on hormones) or a urolo-
gist (aphysician who focuses on the study of the kidneys
and nearby structures). Either one of them, or a medical
oncologist (a physician who focuses on treating patients
with cancer) will lead the treatment team. A surgeon will
be on the team too because in almost all cases removal of
the adrenocortical carcinomato the fullest extent possi-
bleis standard procedure.

Nurses will be on the team to help with administer-
ing drugs and monitoring the status of the patient. And if
the patient is given chemother apy, technicians skilled in
the treatment will be part of the team.

Clinical staging, treatments, and prognosis

Adrenocortical tumors are assigned to one of four
stages.

« Stage | tumors have not spread beyond the cortex of the
adrenal gland and are less than two in (5cm) in their
greatest dimension.

« Stage |1 tumors have not spread beyond the cortex of
the adrenal gland and are more than two inches.
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« Stage |11 tumors have either spread into tissues around
the adrenal cortex or they have spread into lymph nodes
near the adrenal glands, or both.

* Stage |V tumors have spread to lymph nodes and other
organs near the adrenal cortex or to other organs of the
body.

A plan for treatment is based on the size and extent
of the tumor. Surgical removal of the tumor, radiation and
chemotherapy are all used. Method of treatment depends
on how large the carcinomais and whether it has spread
to other organs. In some cases the treatment is strictly pal-
liative (provides comfort) and is not expected to halt the
course of the cancer. Palliative treatment can include
surgery to reduce the size of tumor, as well the pain a
large tumor causes by pushing against other organs.

Because adrenocortical carcinomathat metastasizes
often moves into the renal (kidney) vein and then, the
inferior vena cava, venography or MRI scan prior to sur-
gical removal of all or part of the tumor isimportant. If
the tumor has grown into a vein, a piece of it can be dis-
lodged and become a dangerous object. The piece of
tumor beginsto move in the blood flow and it is capable
of getting stuck in asmall blood vessdl in the heart or the
brain, and causing a stroke.

The drug mitotane gives some good results is slow-
ing tumor growth in certain patients. But the only therapy
that providesrelief in most patientsis the removal of the
tumor.

The outlook for individuals with adrenocortical car-
cinoma depends on the stage of the cancer. Because
seven in ten individuals are diagnosed only after the can-
cer has reached stage |11 or stage IV the five-year sur-
vival rate for all stagesis 40%. And for individuals with
stage IV carcinoma it is much less, with most patients
dying within nine months of diagnosis.

Alternative and complementary therapies

Yoga, biofeedback or other relaxation techniques
may help manage pain.

Coping with cancer treatment

Being an active member of the treatment team is
important. Premier cancer centers encourage patients to
play such arole. A support group can aso help.

Clinical trials

The Cancer Information Service at the National
Institutes of Health, Bethesda, Md., offers information
about clinical trialsthat are looking for volunteers. The
Service offers atoll-free number at 1-800-422-6237.
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Prevention

No prevention is known.

Special concerns

The excess production of hormones that indicate
functioning tumorsin adrenocortical carcinoma can also
be symptoms of other conditions. A tumor in the pitu-
itary gland can cause the pituitary to produce too much
of the hormone that stimulates the adrenal cortex to make
cortical hormones. The symptoms are identical to those
for the adrenocortical tumor. A pituitary tumor must
sometimes be ruled out when an adrenocortical carcino-
ma s suspected. Brain scans may be necessary.
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I Advance directives
Definition

An advance directive is awritten document in which
people clearly specify how medical decisionsaffecting them
areto be madeif they are unable to make them, or to autho-
rize a specific person to make such decisionsfor them.

Description

Advance directives are recognized in most industri-
alized countries of the world. In the United States, by
law, the creation of an advance directive isthe right of all
competent adults. The goal of this legislation is to
empower all health care consumers to make their own
judgments regarding medical decision-making, to
approve of potential treatment they believe they would
want, and to refuse care they do not perceive asbeing in
their best interest. These directives are generally divided
into living wills or durable powers of attorney.

Federal law requires that all health care providers
(health maintenance organizations, or HMOs, skilled
nursing care facilities, hospices, home health care
providers, and hospitals) make information regarding
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Advance directives

KEY TERMS

Competent—Duly qualified; having sufficient
ability or authority; possessing all the require-
ments of law.

Dialysis—A technique used to remove waste prod-
ucts from the blood and excess fluid from the
body as a treatment for kidney failure.

Hyperalimentation—The administration of a nutri-
ent solution into a large, central vein near the
heart. It is often used supplementary to eating, but
can provide complete nourishment.

Tube feeding—Administration of nourishment, in
nutritionally complete solutions, via tube into the
stomach or intestines. Tubes can be either naso-
gastric, or inserted through the nose into the stom-
ach via the esophagus, or surgically implanted
directly into the stomach. These are usually used
to sustain life when a person is unable to eat or
take fluids by mouth.

advance directives available to all people in their care.
Many states require that two people witness such
advance directives.

Living wills

Living wills go into effect while the individual is
still living, but is unable to communicate his/her wishes
regarding care. Traditionally, aliving will has specified
the individual’s wishes concerning procedures that
would sustain life if he/she were terminally ill. Newer
advance directives do not limit such preferencesto termi-
nal illness but instead go into effect whenever the indi-
vidual is unable to speak for him/herself.

There are several ways of preparing a living will.
Sometimes a preprinted form is provided, or people may
create their own form, or may simply write down their
wishes. Though all 50 states and the District of Columbia
recognize the validity of advance directives, each state’s
laws have differences as to whether one or all of these
types of preparation of the document are legal and bind-
ing in that state. It is recommended that people speak to
their attorney or physician to ensure that their wishes are
carried out.

Durable power of attorney for health care

A durable power of attorney for health careis the
second type of advance directive. Thisis asigned, dated,
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and witnessed document that authorizes a designated
person (usually afamily member or close friend) to act
as an agent, or proxy. This empowers the proxy to make
medical decisions for a person when the person is
deemed unable to make these decisions him/herself.
Such a power of attorney frequently includes the per-
son’s stated preferencesin regard to treatment. Several
states do not alow any of the following peopleto act asa
person’s proxy:

« the person’s physician, or other health care provider

« the staff of health care facilities that is providing the
person’s care

« guardians (often called conservators) of the person’s
financial affairs

« employees of federal agencies financially responsible
for aperson’s care

« any person that serves as agent or proxy for 10 people
or more

Asin the case of living wills, regulations regarding
such powers of attorney vary from state to state. Some
states provide printed forms, and require witnesses,
while other states do not.

Causes

As medical advances provide greater than ever
means of extending life, it becomes increasingly impor-
tant for people to evaluate which of the available means
they would wish used. If thisis not done, people run the
risk of having health care providers make critical deci-
sions regarding their care. The absence of advance direc-
tive information can also create dilemmas and increased
stress for loved ones. Some of the terms describing now-
routine medical interventions that can maintain life under
dire circumstancesinclude:

« cardiopulmonary resuscitation (CPR), the use of chest
compressions and/or mouth-to-mouth resuscitation to
restart heart beat and/or respirations

« ventilators or respirators that physically deliver oxygen
via atube into the windpipe when the lungs are unable
to work on their own

« Life-sustaining care encompasses the use of machinery
or equipment that prolongs life by keeping the body
functioning. Examples of life-sustaining care include
hyperalimentation, tube feedings, and kidney dialysis.

In contrast, life-enhancing care, sometimes referred
to as Care and Comfort Only, involves the provision of
high quality, but non-heroic medical care until death
occurs naturally. Important examples of life-enhancing
care include administration and monitoring of medica-
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tions, carrying out other measures to control pain, com-
fort measures such as bathing and massage, and offering
food and fluids.

Special concerns

Though specifics vary, al states have laws allowing
people to spell out their health care wishes for atime
when they might be unable to speak for themselves. But,
as noted, thereis a potential for disparity in how advance
directives are interpreted. In most hospitals, an ethics
committee is available to assist and support both patients
and families faced with decisions regarding medical care.
In 1995, the American Association of Retired Persons
(AARP), with the help of the American Bar Association
(ABA) and the American Medical Association (AMA),
produced a combined living will and power of attorney
for health care document that provides very specific and
detailed statements of a person’s wishes. Further infor-
mation regarding the laws in individual states can be
obtained fromthe AARP, ABA, or AMA.

The AARP recommends that those individuals con-
sidering making an advance directive address the follow-
ing issues:

» What the person’s goals for medical treatment are:
Should treatment be used to sustain life, regardless of
the quality of that life?

» Who should act as the person’s proxy or agent? It is
important for the person making an advance directive to
actually speak with this designated person and make
his/her wishes known.

» Though there is no formula for specificity, the AARP
recommends that instructions be made as clear and spe-
cific as possible, but should not restrict the proxy from
making informed decisions at the time that cannot be
anticipated in advance.

* To ensure that an advance directive is carried out,
copies of it should be given to a person’s physician,
proxy, family, or any other interested party.

Resources

BOOKS

Clayman, CharlesA., M.D. American Medical Association
Home Medical Encyclopedia. New York: Random House,
1989.

Doukas, David J., and William Reichel. Planning for Uncer-
tainty, A Guideto Living WIIs and Other Advance Direc-
tives for Health Care. Baltimore, MD: Johns Hopkins
University Press, 1993.

ORGANIZATIONS
ChoicesIn Dying, Inc., 200 Varick Street, New York, New York
10014-4810. (800) 989-WILL.
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QUESTIONS
TO ASK THE DOCTOR

e What is the prognosis for my type of cancer?
e What are the possible treatments?
e What are the side effects of these treatments?

e What are the laws in my state regarding living
wills and durable powers of attorney for health
care!?

¢ How can | ensure that my wishes will be
carried out regarding advance directives?

American Association of Retired Persons Legal Counsel for the
Elderly., PO. Box 96474, Washington, DC, 20090-6474.

American Medical Association. <http://www.ama-assn.org>.

American Bar Association. <http://www.abanet.org>.

Center for Healthy Aging. <http://www.careproject.net>.

Joan Schonbeck, R.N.

I AIDS-related cancers
Definition

The AIDS-related cancers are a group of cancers
that occur more frequently in persons with human
immunodeficiency virus (HIV) infection than in the gen-
era population. The most common form of AIDS-related
cancer, Kaposi's sarcoma (KS), was one of the first
indications of the AIDS epidemic in the early 1980s.
While the number of new cases of KS has been declining
in recent years, the number of AIDS-related lymphomas
has been increasing at arate of 2% to 3% each year.

Description

In order to understand the causes and treatment of
AIDS-related cancers, it is useful to begin with abasic
description of HIV infection. AIDS, or acquired immun-
odeficiency syndrome, is a disease of the immune system
that is caused by HIV. HIV is a retrovirus, a single-
stranded virus containing ribonucleic acid (RNA) and an
enzyme called reverse transcriptase. This enzyme
enables the retrovirus to make its genetic materia part of
the DNA in the cells that it invades. HIV selectively
infects and destroys certain subtypes of white blood cells
called CD4 cells, which are an important part of the
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AIDS-related cancers

KEY TERMS

Blood-brain barrier—A layer of tightly packed
cells in the small blood vessels in the brain that
prevent many medications and other substances
from entering the brain.

Burkitt’s lymphoma—A subtype of non-Hodgkin’s
lymphoma that is one thousand times more
common in AIDS patients than in the general
population.

Highly active antiretroviral therapy (HAART)—A
combination drug therapy for AIDS, usually con-
sisting of three or more medications.

Human herpesvirus (HHV)—A family of viruses
that contain DNA and cause a number of diseases,
including chickenpox, shingles, and genital herpes.

Human papilloma virus (HPV)—A type of tumor-
causing virus that causes genital warts and is asso-
ciated with AlIDS-related cervical cancers in
women.

Kaposi’s sarcoma (KS)—The most common type of
AIDS-related cancer. KS is characterized by pur-
plish or brownish spots on the skin and may
spread to the internal organs.

Lymphatic system—The system of glands, tissues,
and vessels in the body that produces lymphocytes
and circulates them through the body in a clear,
yellowish fluid called lymph.

Lymphocyte—A type of white blood cell involved
in the production of antibodies.

Non-Hodgkins lymphoma (NHL)—A type of can-
cer of the immune system that is the second most
common form of AIDS-related cancer. It is some-
times called AIDS-related lymphoma.

Oncogenic—Producing or causing tumors. The
most common types of AIDS-related cancers are
associated with oncogenic viruses.

Monoclonal antibody—An antibody produced in
the laboratory from a cloned cell rather than in the
bodly.

Retrovirus—A virus that contains a single strand of
RNA and a unique enzyme called reverse tran-
scriptase.

Translocation—The movement of a gene or group
of genes from one chromosome to another.
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body’s immune system. As an infected person’s number
of CD4 cells drops, he or she is at risk of developing
opportunistic infections, disorders of the nervous system,
or an AIDS-related cancer. HIV is transmitted through
blood or blood products that enter the bloodstream—
most commonly through sexual contact or contaminated
hypodermic needles.

Kaposi’s sarcoma

Kaposi's sarcoma is the most common type of can-
cer related to HIV infection. About 20% of patients diag-
nosed with AIDS will eventually develop KS. There are
two other major subtypes of KS—so-called classic KS
and African KS—with different causes that are not yet
well understood. AIDS-related KS (also called epidemic
KS) is characterized by purplish or brownish lesions
(areas of diseased or injured tissue) on the skin, in the
mouth, or in theinternal organs. The lesions may take the
form of small patches or lumps (nodular lesions), large
patches that grow downward under the skin (infiltrating
lesions), or lumpy swellings in the lymph nodes. Unlike
other cancers that typically develop in one organ or area
of the body, K S often appears simultaneously in many
different parts of the body. It may be the first indication
that the patient hasAIDS.

Non-Hodgkin’s lymphoma

Lymphomas are cancers of the immune system
that develop when white blood cells called lympho-
cytes begin to grow and multiply abnormally. The
increased numbers of lymphocytes cause the lymph
nodes, the organs that produce these white blood cells,
to swell and form large lumps that can be felt. Lym-
phomas are divided into two large categories: those
that are related to Hodgkin’s disease (HD), and non-
Hodgkin’s lymphoma (NHL). HD can be differentiated
from NHL by the presence of Reed-Sternberg cellsin
the lymphatic tissue; these cells are not found in any
other type of cancer.

Non-Hodgkin's lymphoma, or NHL, occurs more
often than Hodgkin's disease; about 50,000 new cases
are diagnosed annually in the United States. They may
involve the spleen, liver, bone marrow, or digestive tract
as well as the lymph nodes. Three important types of
NHL arerelated to AIDS:

« Primary central nervous system lymphomas (PCNSL).
Thistype accounts for about 20% of NHL cancers found
in AIDS patients, but only 1% to 2% of NHL cancersin
patients not infected by HIV. Lymphomas of this type
start in the brain or the spinal cord. Their symptoms
include headaches, paralysis, seizures, and changesin
the patient’s mental condition. Patients diagnosed with
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PCNSL are more likely to suffer from advanced HIV
infection than patients with other types of NHL.

* Systemic lymphomas. These are also called peripheral
lymphomas. They begin in the lymph nodes or other
parts of the lymphatic system and may spread throughout
the body. Burkitt's lymphoma (BL) is a type of sys-
temic lymphoma that is one thousand times more com-
mon in AIDS patients than in the general population.

* Primary effusion lymphomas, also called body cavity-
based lymphomas (BCBL). Thistype of NHL isrela-
tively rare, but seems to be related to infection by
human herpesvirus 8 (HHV-8) in addition to HIV.

HIV-associated Hodgkin’s disease

The symptoms of Hodgkin’s disease include pain-
less swelling of the lymph nodes of the neck, groin, and
armpits; itching; night sweats; weight loss; and fever.
While one study hasindicated that HIV-positive gay men
have a higher risk of developing Hodgkin's disease as
well as non-Hodgkins lymphomas, the Centers for Dis-
ease Control and Prevention (CDC) has not defined
Hodgkin's disease as an AIDS-related cancer as of early
2001. Hodgkin's disease appears to occur more frequent-
ly in HIV-positive intravenous drug users, however, than
in other persons with HIV infection.

Cervical and anal cancers

In women, cancer of the cervix (the lower end of the
uterus or womb) is more likely to occur in HIV-infected
individuals than in the general female population. About
60% of women with HIV infection are found to have
some kind of abnormal tissue growth or cell formationin
the cervix when a Pap test is performed. The human
papilloma virus (HPV) is thought to be a co-factor in
the development of cervical cancers. Papilloma viruses
are agroup of tumor-causing viruses that also cause gen-
ital warts. Cervical cancers develop morerapidly in HIV-
positive than in HIV-negative women, are harder to cure,
and are more likely to recur.

Cancers of the anus represent less than 1% to 2% of
cancers of the large bowel. There are about 10,000 cases
of anal cancer annualy in the United States. The high
rates of occurrence of thistype of cancer in gay men may
be related more closely to the presence of HPV and to the
practice of anal intercourse than to HIV infection by itself.

Other AIDS-associated cancers

Other cancerslinked to HIV infection include testic-
ular cancer, cancers of the mouth, and atype of cancer
of the bone marrow called multiple myeloma. Some
other cancers, including breast cancer, lung cancer, and
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melanoma (atype of skin cancer), are thought to occur
more frequently among people with AIDS even though
they are not identified as AlDS-associated cancersin the
strict sense.

Demographics

The demographic distribution of AIDS-related cancers
varies somewhat depending on the type of cancer. Epidemic
KSisabout 10 times more common among gay men than
among members of other groups at risk for AIDS (hemo-
philiacs, intravenous drug users, etc.); it affects men eight
times as frequently aswomen. AIDS-related Hodgkin's dis-
ease occurs more frequently among intravenous drug users.
By contrast, AIDS-related lymphomas occur with equal fre-
guency in members of al risk groups—including the chil-
dren of personswith HIV infection.

Causes

The most common types of AlDS-related cancers
have been linked to oncogenic (tumor-causing) viruses:

» Human herpesvirus 8 (HHV-8) is associated with KS
and some of the less common types of AIDS-related
lymphomas (ie. cancers of the lymphatic system).

* Epstein-Barr virus (EBV) is associated with the more
common types of AIDS-related lymphomas, particular-
ly PCNSL and Burkitt’s lymphoma.

» Human papillomavirus (HPV) is associated with anal
cancer and with cervical cancer in women.

Oncogenic viruses cause cancer by changing the
genetic material inside tissue cells. When this genetic
material is changed, the cells begin to grow and multiply
uncontrollably. The abnormal tissue formed by this
uncontrolled growth is called atumor. A healthy human
immune system has a greater ability to protect the body
against oncogenic viruses and to stop or slow down tumor
formation. Since the retrovirus that causes AIDS weskens
the immune system, personswith AIDS are at greater risk
of developing cancers caused by oncogenic viruses.

Some types of AIDS-related cancers, such as
Burkitt's lymphoma, have been linked to changes in
human chromosomes (translocations). In atranslocation,
agene or group of genes moves from one chromosome to
another. Burkitt's lymphomais associated with exchanges
of genetic material between chromosomes 8 and 14 or
between chromosomes 2 and 22.

Special concerns
An important special concern for patients with

AlDS-related cancers is the difficulty of combining can-
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AIDS-related cancers

cer treatment—especially chemotherapy—with treat-
ment for HIV infection. Since 1996, the standard treat-
ment for AIDS is highly active antiretroviral therapy
(HAART). HAART is a combination drug therapy
involving three or four different medications. Because of
the powerful side effects of these drugs, patients with
AlIDS-related cancers are usually put on low-dose
chemotherapy for the cancer. The chemotherapy, how-
ever, increases the patient’srisk of developing an AIDS-
related infection, such as thrush or Pneumocystis carinii
pneumonia (PCP).

Another special concern for patients with AIDS-
related cancersis fear of rejection by friends and loved
ones. Although the moral stigma attached to HIV infec-
tionisnot as strong as it was at the beginning of the epi-
demic, some patients may still fear condemnation by oth-
ers. Most hospitals have chaplains or spiritual counselors
who can help patients with these concerns or put them in
touch with someone from their own spiritual tradition.

Treatments

The different types of AIDS-related cancers have
different treatment considerations.

Kaposi’s sarcoma

K S differs from other solid tumorsin that it lacks a
stage or site of origin in which it can be cured. In addition,
there is no relationship between the stage of KS and its
response to treatment. Many doctors treat early KS with
chemotherapy injections or treat localized lesions with
radiation therapy rather than give the patient systemic
chemotherapy. In 1999, the FDA approved alitretinoin
(Panretin) gel as atopical treatment for KS. When sys-
temic chemotherapy is used, the standard regimens are a
combination of vinblastine (Velban) and vincristine
(Oncovin) on aweekly schedule, or a combination of dox-
orubicin, bleomycin, and vincristine given every week.
Surgery isnot often used in the treatment of KS.

Non-Hodgkin’s lymphoma

Patients with early, slow-growing forms of NHL are
usually treated with radiation. The later stages of slow-
growing non-Hodgkin's lymphomas may be treated
with chemotherapy (single-agent or combination), or
with a combination of radiation and chemotherapy. Com-
mon treatments for more aggressive AIDS-related lym-
phomas are the combination chemotherapy regimens
known as CHOP (cyclophosphamide, doxorubicin, vin-
cristine, and prednisone) or m-BACOD (intermediate-
dose methotrexate, bleomycin, doxorubicin, cyclophos-
phamide, vincristine, and dexamethasone). In general,
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AlIDS-related lymphomas are more aggressive than non-
HIV-related lymphomas and do not respond as well to
chemotherapy. PCNSL is usually treated with radiation
therapy alone because most chemotherapy drugs cannot
cross the blood-brain barrier and enter the central ner-
VOus system.

Newer forms of treatment for non-Hodgkin’s lym-
phomas include bone marrow and stem cell transplants
and immunotherapy with the use of monoclonal anti-
bodies (MABs). MABs are antibodies produced by
cloned mouse cells grown in a laboratory. They target
cancer cells and bind to them, aerting cells of the
immune system to destroy the abnormal cells. MABs are
sometimes given together with chemotherapy.

HIV-associated Hodgkin’s disease

HIV-associated Hodgkin's disease is usually treated
with chemotherapy but does not respond as well to treat-
ment as non-HIV-related Hodgkin's disease. Patients
being treated with antiretroviral therapy may need to
have it modified during a course of chemotherapy for
Hodgkin's disease.

Cervical and anal cancers

Cervical and anal cancers are treated in the early
stages with a combination of surgery and radiation. Larg-
er or later-stage tumors are treated with chemotherapy
(mitomycin or cisplatin and fluorouracil) in addition to
surgery and radiation treatment.

Alternative and complementary therapies

In the early years of the AIDS epidemic, a variety of
alternative approaches were used to treat the internal
forms of KS aswell asthe external skin lesions: homeo-
pathic preparations of periwinkle, poke root (phytolac-
ca), and mistletoe; a mixture of selenium, aloe veragel,
and silica; Chinese patent medicines; periodic three- to
seven-day grape fasts as part of an overall vegetarian
diet; and castor oil packs.

The only aternative treatment for KS that has been
evaluated by the National Institutes of Health (NIH) is
shark cartilage. Shark cartilage products are widely
available in the United States as over-the-counter (OTC)
preparations. The use of shark cartilage to treat KS
derives from a popular belief that sharks and other carti-
laginous fish (skates and rays) do not get cancer. This
therapy, however, has not been proven to be effective.

Other alternative treatments for AIDS-related KS
include:

« Naturopathic remedies. High doses of vitamin C, zinc,
echinacea, or goldenseal to improve immune function;
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or preparations of astragalis, osharoot, or licorice to
suppressthe HIV virus.

» Homeopathic remedies. These include a homeopathic
preparation of cyclosporine and another made from a
dilution of killed typhoid virus.

 Ozone therapy.

With regard to other categories of AIDS-related
cancers, there have been reports of using hydrazine sul-
fate or laetrile to treat AIDS-related lymphomas. Some
researchers in Germany are investigating mistletoe
extracts as a treatment for AIDS-related cancers in
women.

Complementary therapies are used in the treatment
of AIDS-related cancersto help patients keep up their will
to live; to cope with such side effects as depression, nau-
sea caused by chemotherapy, concerns about disfigure-
ment, and fear of rejection; and to gain comfort from sup-
portive socia groups. Specific complementary approach-
es that have been recommended for cancer patients
include acupuncture, creative visualization, pet therapy,
meditation, prayer, yoga, Reiki, aromatherapy, and some
herbal remedies (St. John’s wort for depression, pepper-
mint or spearmint teafor nausea).

Clinical trials

As of early 2001, 39 clinical trials of treatments
for AIDS-related lymphomas, 13 trials of treatment
for KS, and 13 trials of treatments for PCNSL were
being conducted in the United States. Thalidomide, a
drug that made headlines in the 1960s for itsrole in
causing birth defects, was shown to be effective in
treating KS in July 2000. It is undergoing further
study as of 2001.

See Also Immunologic therapies

Resources

BOOKS

Dallinger, Malin, Ernest H. Rosenbaum, and Greg Cable. Can-
cer Therapy. Kansas City, MO: Andrews and McMesl,
1994.

“Hematology and Oncology.” Section 11 in The Merck Manual
of Diagnosis and Therapy, edited by Mark H. Beersand
Robert Berkow. Whitehouse Station, NJ: Merck Research
Laboratories, 1999.

The Burton Goldberg Group. Alternative Medicine: The Defin-
itive Guide. Fife, WA: Future Medicine Publishing, Inc.,
1995.

PERIODICALS
San Francisco AIDS Foundation. Bulletin of Experimental
Treatments for AIDS.
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AIDS Clinica Trials Group (ACTG). c/o William Duncan,
Ph.D., National Institutes of Health. 6003 Executive
Boulevard, Room 2A07, Bethesda, MD 20892.

American Cancer Society (ACS). 1599 Clifton Road, NE,
Atlanta, GA 30329. (404) 320-3333 or (800) ACS-2345.
Fax: (404) 329-7530. <http://www.cancer.org>.

National Cancer Institute, Office of Cancer Communications.
31 Center Drive, MSC 2580, Bethesda, MD 20892-2580.
(800) 4-CANCER. TTY: (800) 332-8615. <http://www.
nci.nih.gov>.

National Institutes of Health National Center for Complemen-
tary and Alternative Medicine (NCCAM) Clearinghouse.
PO Box 8218, Silver Spring, MD 20907-8218. (888) 644-
6226. TTY/TDY: (888) 644-6226. Fax: (301) 495-4957.
<http://nccam.nih.gov>.
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#200, San Francisco, CA 94103. (415) 487-3000 or (800)
367-AIDS. Fax: (415) 487-3009. <http://www.sfaf.org>.

OTHER

<http://www.hivchannel .com>.

<http://www.oncol ogychannel .com>.

The Body: An AIDS and HIV Information Resource. <http://
www.thebody.com>.

WEB SITES WITH INFORMATION IN SPANISH
Cancer Care. <http://www.cancercareinc.org>.

New York Online Access to Health (NOAH). <http://www.
noah.cuny.edu>.

Rebecca J. Frey, Ph.D.

AJCC see American Joint Commission on
Cancer

I Alcohol consumption

Description

Alcohol (ethyl alcohol or ethanol) consumption has
asocial aspect toit, but it is often abused. The effect of
alcohol consumption on the body depends on how often
it is consumed, how much, and the alcohol content of the
drinks. Frequent alcohol use may encourage alcohol
dependence or alcoholism. Alcoholism is a chronic dis-
ease that progresses and is often fatal. Itisaprimary dis-
order and not only a symptom of other diseases or emo-
tional disorders. Factors such as psychology, culture,
genetics, and response to physical pain influence the
severity of alcoholism.
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Alcohol consumption

KEY TERMS

Alcoholism—A primary disorder and chronic dis-
ease, progressive and often fatal where an individ-
ual is dependent on alcohol.

Anorexia—A condition frequently observed in
cancer patients characterized by a loss of appetite
or desire to eat.

Larynx—The enlarged upper end of the trachea
below the root of the tongue and the primary
organ that enables speech.

Pharynx—The passageway for air from the nasal
cavity to the larynx and food from the mouth to the
esophagus, also providing a place for resonance.

Satiation—A feeling of fullness or satisfaction dur-
ing or after food intake.

Special concerns
Health concerns relating to alcohol consumption

Alcohalic liver disease may occur with chronic aco-
hol consumption. This disease is manifested in three
forms: steatosis (fatty liver), alcoholic hepatitis, and cir-
rhosis. Alcohol abuse is responsible for 60% to 75% of
cases of cirrhosis, which isamgjor risk factor for eventu-
ally developing primary liver cancer. Alcohol may fur-
ther compromise the health of an individual through:

* Immune system suppression. People with alcoholism
are proneto infections, in particular, pneumonia.

 Gastrointestinal problems; especially diarrhea and
hemorrhoids.

» Mental and neurological disorders. Chronic use eventu-
aly leads to depression and confusion. In severe cases,
gray matter in the brain is destroyed, possibly leading
to psychosis and mental disturbances.

« Alcoholism increases levels of the female hormone
estrogen and reduces levels of the male hormone testos-
terone, factorsthat contribute to impotence in men.

» Hypoglycemia (a drop in blood sugar) is particularly
dangerous for diabetics taking insulin.

* Severe acoholism is associated with osteoporosis.
* Drug interactions.

Alcohol’s association with cancer

Alcohol consumption is an important risk factor for
many types of cancer including: pharynx, larynx, mouth,

34

breast, liver, lung, esophagus, gastric, pancreatic, urinary
tract, prostrate, ovarian, colorectal, brain cancers, lym-
phoma, and leukemia.

Therisk of breast cancer and other cancersrises as
alcohol consumption increases. Risk increases with all
types of alcoholic drinks: wine, beer and spirits; this sug-
gests that cancer risk isrelated to alcohol consumption
itself as opposed to the other compounds in the drinks.
Approximately 75% of cancers of the esophagus and
50% of cancers of the mouth, throat, and larynx are due
to alcoholism. Other research has demonstrated, howev-
er, that wine poses less danger for these cancers than beer
or hard liquor. Alcohol, when combined with smoking,
increases the chances of developing mouth, throat, phar-
ynx, larynx and esophageal cancers significantly. For
esophageal cancer, thereisa3to 8 fold increasein risk
in those who drink 40-100 grams of alcohol per day, and
therisks are even greater with smoking.

Research has shown that women who consume only
one alcoholic drink per day have a 30% higher risk of
dying from breast cancer than nondrinkers. Even con-
suming small amounts of alcohol may increase breast
cancer risk, particularly in postmenopausal women due
to increased hormone levels circulating in the blood.

Cancer patients may find that a cohol consumption
interferes with the effectiveness of anticancer therapy
and may cause them to become even sicker.

Nutritional impact of alcohol consumption

Even moderate alcohol consumption can have detri-
mental effects on the health of cancer patients. If food
intake is replaced by alcohol to alarge extent, malnutrition
islikely to occur. In fact, alcoholism is a major cause of
malnutrition. The body requires protein, carbohydrate, fat,
vitamins, and minerals, but these are often inadequate with
heavy alcohol consumption. Nutritional statusis thus fur-
ther compromised in cancer patients who abuse a cohol.

Alcohol contains energy (or calories) just like food
does, but it does not contain many of the nutrients
required by the body. Furthermore, because few nutrients
are provided in alcohal, the vitamin and mineral content
of the diet may be poor, even if the total energy intakeis
adequate. Alcohol contains approximately 7 kilocalories
(Kcal) per gram, while carbohydrate or protein contains
about 4 Kcal per gram. Thus, the nutrients required by the
body will not be obtained if acohol replaces food intake
to some extent. In fact, alcohol interferes with the body’s
mechanisms the regulate food intake, and therefore food
intake decreases. When inadequate nutrients are con-
sumed, the body may become weaker and less able to tol-
erate cancer therapies. As nutritional status declines, it
becomes more difficult to fight off illness and infection.
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In addition, the toxic effects of ethanol interfere with the
absorption, metabolism, and storage of nutrients that are
provided in foods. Several organs can be damaged in this
process, primarily the liver and brain, but also the cardio-
vascular, endocrine, immune, and hematopoi etic systems.

Alcohol may further compromise nutritional status of an
individual through:

» malabsorption of vitamins and minerals and particular-
ly folate, thiamine, Vitamins B6 and B12, calcium,
magnesium, and fat-soluble vitamins (A, E, and K)

« inducing early satiation

» reduced absorption of amino acids (the building blocks
of protein)

 immune suppression
* respiratory disorders
« liver, gastrointestinal tract, and pancreas damage

Dietary interactions relating to cancer

Alcohol has numerous influences on the nutritional
status of the cancer patient which is often already com-
promised by the disease. Cancer often increases the
body’s energy (calorie) and protein requirements. These
increased needs may be due to the effects of the tumor or
the effects of treatment (surgery, radiation, or chemother -
apy). At the same time, cancer patients tend to decrease
their food intake, often due to anorexia, which can be
characterized as a loss of interest in eating. Anorexia,
cachexia, and weight loss are common side effects of
cancer, so a cancer patient who consumes alcohol should
be careful not to replace the needed energy and nutrients
with too many calories from a cohal.

Recommendations regarding alcohol
consumption

Although moderate alcohol consumption is recom-
mended to reduce therisk of heart disease, other lifestyle
factors such as a healthy diet and exercise reduce the risk
of heart disease and cancer.

The American Cancer Society’s (ACS) Guidelines
on Diet, Nutrition, and Cancer Prevention recommend
moderation in alcohol intake. Experts suggest that intake
should be limited to no more than an average of two
drinks daily for women and three drinks a day for men.
One should consider, however, research reports that sug-
gest that even one drink per day may be detrimental to
breast cancer risk in women.

Treatments

Two of the most common forms of treatment for
alcoholics are cognitive-behavioral and interactional
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group psychotherapy based on the Alcoholics Anony-
mous 12-step program. People with mild to moderate
withdrawal symptoms are usually treated in outpatient
programs and are treated through counseling, and/or sup-
port groups. Individuals may be treated in a general or
psychiatric hospitals or substance abuse rehabilitation
facilitiesif they: possess coexisting medical or psychi-
atric disorders; have a difficult home environment; are a
danger to themselves or others; have not responded to
other conservative treatments. | npatient programs often
include physical and psychiatric devel opment, detoxifi-
cation, psychotherapy or cognitive-behavioral therapy,
and an introduction to Alcoholics Anonymous.

Crystal Heather Kaczkowski, M.S.

I Aldesleukin
Definition

Aldesleukin isinterleukin, or specific kind of bio-
logical response modifier, that is used to treat metastatic
renal cell carcinoma (a form of kidney cancer) and
metastatic melanoma. Aldesleukin is also known as
interleukin-2, IL-2 and the trademarked name Proleukin.

Purpose

When renal cell carcinoma and metastatic
melanoma (cancer of the skin that arisesin the pigment-
ed cells of the skin or eyes) do not respond to other thera-
pies, they are candidates for treatment with aldesleukin.

Description

Aldesleukin is a biological response modifier
(BMR). It promotes the development of T cells, or the
cellsin the lymphatic system that can fight cancer cells
in cell-to-cell interaction. The human body produces
aldesleukin naturally.

For usein therapy, aldesleukin is manufactured in a
laboratory setting, using biotechnology methods, or
methods that combine biological mechanisms and tools
from technology. In the instance of aldesleukin, the com-
pound is made in large quantities by using recombinant
DNA technology. The DNA, or hereditary material, that
provides instructions for making aldesleukin, is put in
bacterial cells under laboratory confinement. The cells
then produce large quantities of the human compound
that are harvested, purified, and used for treatment.
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Alemtuzumab

KEY TERMS

Corticosteroids—Compounds that are made natu-
rally by the body in the cortex of the adrenal
glands and that are also made synthetically, or in
the laboratory.

Intravenous line—A tube that is inserted directly
into a vein to carry medicine directly to the blood
stream, bypassing the stomach and other digestive
organs that might alter the medicine.

Kilogram—Metric measure that equals 2.2 pounds.

Lymphatic system—The system that collects and
returns fluid in tissues to the blood vessels and
produces defensive agents for fighting infection
and invasion by foreign bodies.

Metastatic—Spreading from one part of the body
to another.

Milligram—One-thousandth of a gram, and there
are one thousand grams in a kilogram. A gram is the
metric measure that equals about 0.035 ounces.

Toxicity—The quality of acting as a poison.

T cell—A cell in the lymphatic system that con-
tributes to immunity by attacking foreign bodies,
such as bacteria and viruses, directly.

Treatment with aldesleukin is considered palliative,
which means it provides comfort but does not produce a
cure. In some cases, aldesleukin is used together with an
anticancer drug.

Recommended dosage

Standard treatment with aldesleukin isviaan intra-
venous line. The standard dose is 0.037 milligrams per
kilogram of body weight every eight hours. For renal
cancer, up to 15 doses can be repeated over 7-10 days
every 5-6 weeks. But because the aldesleukin has such
severe side effects, lower doses are being tried. And
delivery of aldesleukin via an inhaler, or a mechanical
device that puts the compound into the air passages when
aperson breathes, is being used in the case of metastatic
melanomathat has invaded the lungs.

Precautions

Side effects from aldedeukin are generally very severe.
No one who already has a metastatic growth in the central
nervous system shoul d take the trestment because alded eukin
will incite, or aggravate, symptoms from the tumor.
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Side effects

Aldesleukin causes changesin the ways body fluids
accumulate in the body that can lead to ascites and
pleural effusions. Changesin personality are common
due to the influence the drug has on the central nervous
system. Among the most severe side effectsis the possi-
bility apatient will slip into acoma, or unconscious state.
Other side effects may include alterationsin liver func-
tion, skin reactions, such as rash, and infections may be
severe and life threatening. Less serious, and almost
aways transient side effects, include flu-like symptoms,
such as hausea and vomiting.

Interactions

Aldesleukin interacts with drugs that affect the cen-
tral nervous system and it should not be taken with drugs
that are used to modify moods or disposition (psy-
chotropic agents). Many drugs, including those used to
control blood pressure, heart beat and kidney function,
increase the toxicity of aldesleukin and should not be
taken in combination with it. Corticosteroids also inter-
fere with the action of adesleukin.

Physicians must be informed about every drug a
patient is taking so interactions can be avoided.

Diane M. Calabrese

I Alemtuzumab
Definition

Alemtuzumab is sold as Campath in the United
States. Alemtuzumab is a humanized monoclonal anti-
body that selectively bindsto CD52, a protein found on
the surface of normal and malignant B and T cells, and
that is used to reduce the numbers of circulating malig-
nant cells of patients who have B-cell chronic lympho-
cytic leukemia (B-CLL).

Purpose

Alemtuzumab is amonaoclonal antibody used to treat
B-CLL, one of the most prevalent forms of adult chronic
leukemia. It specifically binds CD52, a protein found on
the surface of essentially al B and T cells of the immune
system. By hinding the CD52 protein on the malignant B
cells, the antibody targetsit for removal from the circula-
tion. Scientists believe that alemtuzumab triggers anti-
body-mediated lysis of the B cells, a method that the
immune system uses to eliminate foreign cells.
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Alemtuzumab has been approved by the FDA for
treatment of refractory B-CLL. For a patient’s disease to
be classified as refractory, both alkylating agents and flu-
darabine treatment must have been tried and failed.
Thus, this drug gives patients who have tried all
approved treatments for B-CLL another option. As most
patients with B-CLL arein stage Il or IV by the time
both alkylating agents and fludarabine have been tried,
the experience with alemtuzumab treatment are primarily
with those stages of the disease. In clinical trials, about
30% of patients had a partial response to the drug, with
2% of these being compl ete responses.

This antibody has been tested with limited success
in the treatment of non-Hodgkin's lymphoma (NHL) and
for the preparation of patients with various immune cell
malignancies for bone marrow transplantation. There
isalso aclinical trial ongoing to test the ability of this
antibody to prevent rejection in kidney transplantation.

Description

Alemtuzumab is produced in the laboratory using
genetically engineered single clones of B-cells. Like al
antibodies, it is aY-shaped molecule can bind one particu-
lar substance, the antigen for that monoclonal antibody.
For aemtuzumab, the antigen is CD52, aprotein found on
the surface of normal and malignant B and T cells as well
as other cells of theimmune and male reproductive sys-
tems. Alemtuzumab is a humanized antibody, meaning
that the regions that bind CD52, |ocated on the tips of the
Y branches, are derived from rat antibodies, but the rest of
the antibody is human sequence. The presence of the
human sequences helps to reduce the immune response
by the patient against the antibody itself, a problem seen
when complete mouse antibodies are used for cancer ther-
apies. The human sequences also help to ensure that the
various cell-destroying mechanisms of the human immune
system are properly triggered with binding of the antibody.

Alemtuzumab was approved in May of 2001 for the
treatment of refractory B-CLL. It is approved for use
alone but clinical trials have tested the ability of the anti-
body to be used in combination with the purine analogs
pentostatin, fludarabine, and cladribine, and rituximab,
a monoclonal antibody specific for the CD20 antigen,
another protein found on the surface of B cells.

Recommended dosage

This antibody should be administered in a gradually
escalating pattern at the start of treatment and any time
administration isinterrupted for 7 or more days. The rec-
ommended beginning dosage for B-CLL patients is a
daily dose of 3 mg of Campath administered as a 2-hour
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IV infusion. Once this amount is tolerated, the dose is
increased to 10 mg per day. After tolerating this dose, it
can be increased to 30 mg, administered three days a
week. Acetominophen and diphenhydramine hydro-
choride are given thirty to sixty minutes before the infu-
sion to help reduce side effects.

Additionally, patients generally receive anti-infec-
tive medication before treatment to help minimize the
serious opportunistic infections that can result from this
treatment. Specifically, trimethoprim/sulfamethoxazole
(to prevent bacterial infections) and famciclovir (to pre-
vent viral infections) were used during the clinical trial to
decrease infections, athough they were not eliminated.

Precautions

Blood studies should be done on a weekly basis
while patients are receiving the alemtuzumab treatment.
Vaccination during the treatment session is not recom-
mended, given the T cell depletion that occurs during
treatment. Furthermore, given that antibodies like alum-
tuzumab can pass through the placenta to the devel oping
fetus and in breast milk, use during pregnancy and
breastfeeding is not recommended unless clearly needed.

Side effects

A severe side effect of alemtuzumab treatment isthe
possible depletion of one or more types of blood cells.
Because CD52 is expressed on apatient’'snormal B and T
cells, aswell as on the surface of the abnormal B cells, the
treatment eliminates both normal and cancerous cells. The
treatment also seems to trigger autoimmune reactions
against various other blood cells. This results in severe
reduction of the many circulating blood cellsincluding red
blood cells (anemia), white blood cells (neutropenia),
and clotting cells (thrombocytopenia). These conditions
are treated with blood transfusions. The great majority of
patients treated exhibit some type of blood cell depletion.

A second serious side effect of thisdrug is the preva-
lence of opportunistic infections that occurs during the
treatment. Serious, and sometimes fatal bacterial, viral,
fungal, and protozoan infections have been reported.
Treatments to prevent pneumonia and herpes infections
reduce, but do not eliminate these infections.

The magjority of other side effects occur after or dur-
ing the first infusion of the drug. Some common side
effects of this drug include fever and chills, nausea and
vomiting, diarrhea, shortness of breath, skin rash, and
unusual fatigue. This drug can also cause low blood
pressure (hypotension).

In patients with high tumor burden (alarge number
of circulating malignant B cells) this drug can cause a
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Allopurinol

KEY TERMS

Alkylating agent—A chemical that alters the com-
position of the genetic material of rapidly dividing
cells, such as cancer cells, causing selective cell
death; used as a chemotherapeutic agent to treat
B-CLL.

Antibody—A protective protein made by the
immune system in response to an antigen, also
called an immunoglobulin.

Autoimmune—An immune reaction of a patient
against their own cells.

Humanization—Fusing the constant and variable
framework region of one or more human
immunoglobulins with the binding region of an
animal immunoglobulin, done to reduce human
reaction against the fusion antibody.

Monoclonal—Genetically engineered antibodies
specific for one antigen.

Tumor lysis syndrome—A side effect of some
immunotherapies, like monoclonal antibodies,
that lyse the tumor cells, due to the toxicity of
flooding the bloodstream with such a quantity of
cellular contents.

side effect called tumor lysis syndrome. Thought to be
due to the release of the lysed cells' contents into the
blood stream, it can cause a misbalance of urea, uric
acid, phosphate, potassium, and calcium in the urine and
blood. Patients at risk for this side effect must keep
hydrated and can be given allopurinol before infusion.

Interactions

There have been no formal drug interaction studies
done for alemtuzumab.

See Also Monoclonal antibodies; Rituximab

Michelle Johnson, M.S., J.D.

I Allopurinol
Definition

This medication, also known as (Zyloprim), is used
for the treatment and prevention of gout attacks and cer-
tain types of kidney stones. It isalso used to trest elevated
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uric acid levelsin the blood and urine, which can occur in
patients receiving chemotherapy for the treatment of
leukemia, lymphoma and other types of cancer. If left
untreated, high uric acid levelsin patients receiving cancer
chemotherapy can cause kidney stones and kidney failure.

Description

Allopurinol decreases uric acid levelsin the blood
and urine by inhibiting a certain enzyme responsible for
production of uric acid. It has been used for over three
decades for prevention of gouty arthritis, kidney stones,
and tumor lysis syndromein cancer patients.

Recommended Dosage
Adults

GOUT. 200-300 mg per day for mild gout and 400-
600 mg per day for severe gout. Patients greater than 65
years of age should be started at 100 mg per day. Their
dose can be increased until desired uric acid levelsin the
blood are reached.

Children over 10 years of age and adults

PREVENTION OF URIC ACID KIDNEY STONES IN
CANCER PATIENTS. 600-800 mg per day divided into sev-
eral doses, usually starting 1-2 days before cancer
chemotherapy and stopped two to three days after the
chemotherapy is completed for that cycle.

Total daily dose greater than 300 mg should be given
in divided doses.

Children less than 10 years of age

PREVENTION OF URIC ACID KIDNEY STONES IN
CANCER PATIENTS. 10 mg per kg per day of allopurinol
in two to three divided doses up to a maximum dose of
800 mg per day. Anocther alternative isto give 150 mg per
day in three divided doses for children 6 years of age and
300 mg per day in two to three divided doses for children
6-10 years of age.

Administration

Allopurinol should be taken after meals to avoid
stomach upset. Patients should drink plenty of fluids (at
least eight glasses of water per day) while taking this
medicine unless otherwise directed by a physician. Drink-
ing alot of water can prevent formation of kidney stones.

Precautions

The use of alopurinol in pregnant women should be
avoided whenever possible because its effects on the
human fetus are not known.
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Allopurinol should be used with caution by the fol-
lowing populations:

» Patients who have had an allergic reaction to allopuri-
nol in the past.

* Patients who are taking certain medicines for high
blood pressure such as diuretics (water pills) or
angiotensin converting enzyme (ACE) inhibitors (cap-
topril, lisinopril, enalapril). These people may be at
higher risk of hypersensitivity with alopurinol.

* Breast-feeding mothers.

« Children (except those who have high uric acid levels
caused by cancer, chemotherapy, or genetic diseases).

Patients should call adoctor immediately if any of
these symptoms devel op:

* rash, itching, swelling of lips or mouth, trouble breath-
ing (also known as hypersensitivity reaction)

« yellowing of the skin or eyes
* pain when urinating or blood in the urine
« unusual bleeding or bruising

Patients with kidney problems may need to use
lower doses of alopurinol.

Patients taking allopurinol will need to see a physi-
cian before starting therapy and occasionally during ther-
apy to do blood tests for monitoring of kidney and liver
function and complete blood count.

Side effects

Allopurinol is usualy well tolerated by most
patients. The most common side effect is skin rash,
hives and itching. Loss of hair, fever, and feelings of
discomfort or uneasiness can happen alone or in combi-
nation with arash. Therisk of rash is higher in people
with kidney disease or people taking amoxicillin or
ampicillin. The use of allopurinol should be discontin-
ued at first sign of arash. Other side effects include nau-
sea, vomiting, decreased kidney function and drowsi-
ness (especially during the first few days of therapy).
Because allopurinol can cause drowsiness, caution
should be taken when performing tasks requiring alert-
ness, such as cooking or driving.

Interactions

Patients should consult their doctor before drinking
alcoholic beverages; alcohol can decrease the effective-
ness of allopurinol. People consuming large amounts of
vitamin C can be at an increased risk for kidney stones.

Allopurinol can prolong the effects of blood thin-
ners such as warfarin (Coumadin) and put patients at
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KEY TERMS

ACE inhibitors—A group of drugs used to treat
high blood pressure. These drugs work by decreas-
ing production of a certain chemical in the kid-
neys that causes constriction of blood vessels.

Gout—A disease, especially common in men, in
which patients may have high uric acid levels in
the blood and sudden attacks of severe joint pain
and swelling caused by the deposits of uric acid
crystals in those joints. These gout attacks most
commonly affect the big toe.

Kidney stone—A concretion in the kidney made
of various materials, such as uric acid crystals, cal-
cium, or lipids. These concretions, or stones,
cause severe pain when they are transported from
the kidney into the bladder and out of the body.

Tumor lysis syndrome—A potentially life-threat-
ening condition caused by cancer chemotherapy
associated with very high blood levels uric acid,
phosphate, and potassium, low calcium, and
acute kidney failure.

Uric acid—White, poorly soluble crystals found in
the urine. Sometimes uric acid forms small solid
stones or crystals that are deposited in different
organs in the body, such as the kidney. High levels
of uric acid can be seen in patients with gout or
cancer.

risk for bleeding. It can also increase chances of low
blood sugar with chlorpropamide (Diabinese) and nerve
toxicity with vidarabine. Allopurinol can decrease
breakdown of azathioprine (Imuran), mercaptopurine
(6-MP), cyclosporine (Neoral, Sandimmune) and theo-
phylline (Theo-Dur, Theolair, Theo-24) by the liver,
increasing blood levels and side effects. Doses of aza-
thioprine and mercaptopurine need to be reduced when
they are used together with allopurinol. Mercaptopurine
can be substituted for thioguanine (6-TG) to avoid this
interaction altogether.

The use of amoxicillin and ampicillin should be
avoided if possible in patients taking allopurinol
because of increased risk of rash. Water pills such as
hydrochlorthiazide (Diuril) can increase the risk of
toxicity and allergic reaction when used with allop-
urinol.

Olga Bessmertny, Pharm.D.
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Alopecia

Alopecia
Description

Alopecia, also called hair loss, baldness, and epila-
tion, isacommon side effect of chemotherapy and radi-
ation therapy. Most patients undergoing chemotherapy,
especially those who are being treated with more than
one drug, will suffer from hair loss. Radiation therapy
causes hair loss only in the area of skin being treated.

Although most often associated with head hair, alope-
ciacan occur on any part of the body. Cancer treatments
can also cause hair on the face (including the eyelashes
and eyebrows), genitals, underarms, and body to fall out.

Alopecia usually occurs between two and three
weeks after the first treatment. Most often, hair loss is
gradual and occurs over a three-to-four week period.
However, the chemotherapy drug paclitaxel can cause
al the hair of the body to fall out within a 24-hour peri-
od. Loss of head hair usually begins on the top (crown)
and sides of the head, presumably due to friction caused
by pillows, bed linens, and hats.

Alopecia caused by chemotherapy is usually tempo-
rary. Hair loss caused by radiation therapy may be per-
manent. Hair regrows in about three to five months.
Regrown hair may be a different color or type than
before treatment.

Although aopeciais aharmless, painless condition, it
can significantly affect body image, self esteem, and sex-
uality. Asaresult, alopecia may cause the patient to limit
socia activities. Hair loss can aso cause depression.

Causes

To understand the cause of alopecia, it is helpful to
understand how hair grows. Hair grows out of micro-
scopic depressionsin the skin called hair follicles. Nor-
mally, there are about 100,000 hairs on a person’s head
(scalp). Each hair is in one of three different growth
stages. Eighty-eight percent of the hair on the head isin
the growing (anagen) stage, which lasts for two to five
years. Some of the hairs are no longer growing and arein
aresting (telogen) stage. The telogen stage lasts for three
to five months. The transitional (catagen) stage liesin
between the growing and resting stages. At the end of the
telogen stage, the hair falls out. Usually about 100 hairs
fall out each day. Alopecia becomes noticeable only after
about half of the hairs have fallen out.

Chemotherapy-induced alopecia

Chemotherapy drugs kill the rapidly growing cancer
cells. However, certain norma cells of the body are rapid-
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ly growing and they, too, are affected by the chemothera-
py drugs. Rapidly growing cells are found in the base of
the hair (hair bulb), as well as other parts of the body.
When the drug killsthe cells of the hair bulb, the hair falls
out. Alternatively, the drug affects the hair bulb, causing
the hair to narrow. This weakened hair is prone to break-
age during normal brushing or shampooing.

Although many chemotherapy drugs can cause
alopecia, certain ones are highly prone to causing hair
loss. In addition, the way in which the drug is adminis-
tered, the dose, and the treatment schedule can all influ-
ence the ability of adrug to cause alopecia. For instance,
the fast administration of large doses of drug (bolus-dos-
ing) is more toxic to the hair bulb than administering
lower doses more slowly. Chemotherapy drugs with a
very high potential to cause alopeciainclude:

« cyclophosphamide

* daunorubicin

« doxor ubicin (at doses higher than 50 mg)
* etoposide

« ifosamide

« paclitaxel

* docetaxel

Radiation-induced alopecia

Like chemotherapy, radiation kills rapidly dividing
cells. Hair loss occurs only at the site where radiation is
applied. High doses of radiation (greater than 6,000 cGy)
usually causes permanent damage to hair follicles pre-
venting hair from regrowing. If hair regrowth occurs, the
hairs may be finer than before radiation therapy. Howev-
er, hair usually regrows following low doses of radiation
(less than 6,000 cGy).

Treatments

Methods to prevent chemotherapy-induced alopecia
exist, although their safety and effectiveness remain ques-
tionable. One method puts pressure on the scalp (scalp
tourniquet) to block blood flow, thereby preventing the
drugs from damaging the hair follicles. Another method
usesice or cooling devices (scalp hypothermia) to decrease
the amount of drug taken up by the hair cells. Lastly, cer-
tain medications have been used to prevent alopecia.

Alopeciaresulting from cancer treatment is unavoid-
able and no treatments for it are available. Patients are
encouraged to buy awig before their hair falls out so that
agood color and texture match can be made and the wig
will be available when needed. Patients with long hair
can have awig made with their own hair. If awigis cov-
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ered by insurance, a doctor’s prescription would be
reguired to make an insurance claim. Some patients pre-
fer to shave their head once hair loss begins.

Things that a cancer patient can do to treat an irritat-
ed and red scalp and minimize hair loss include;

* using a mild shampoo
* using hair brushes with soft bristles

« avoiding the use of hair dryers, hot curlers, and curling
irons

» using the lowest setting on a hair dryer (if adryer must
be used)

* avoiding hair dyes

* avoiding permanent wave solutions

* wearing sunscreen or a hat when outdoors
* using a satin pillowcase

Alternative and complementary therapies

Patients suffering from alopecia may benefit from
taking certain vitamins and minerals that promote
healthy hair. These include zinc, selenium, magnesium,
iron; and vitamins A, B-complex, C, and E. Vitamin E
may be massaged into the scalp. Also, evening primrose
oil and flaxseed oil are rich sources of omega-3 and
omega-6 fatty acids, which areimportant for healthy hair.

Chinese medicinal herbs that promote hair growth
include cornus, Chinese foxglove root, Chinese yam,
lycium fruit, and polygonum. Herbalists recommend
rinsing hair with sage tea or massaging the scalp with
essential oil of rosemary to improve blood circulation
and stimulate hair follicles.

It isimportant that patients check with their oncolo-
gist prior to taking any vitamin, mineral, or medicinal herb
supplements as there is a possibility they may interfere
with the effectiveness of the chemotherapy treatments.
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KEY TERMS

Anagen stage—The growing stage in the growth
cycle of hair.

Catagen stage—The intermediate stage in the hair-
growth cycle during which proliferation ceases
and regression of the hair follicle occurs.

Hair bulb—The base of a hair where living cells
multiply causing the hair to grow.

Hair follicle—The depression in skin where a hair
originates.

Scalp tourniquet—A process to prevent chemother-
apy-induced alopecia in which a tight band is
applied to the head.

Telogen stage—The resting stage in the growth
cycle of hair.

Yarbro, Connie Henke, Margaret Hansen Frogge, and Michelle
Goodman, eds. Cancer Symptom Management, 2nd ed.
Sudbury, MA: Jones and Bartlett Publishers, 1999.

PERIODICALS

Dorr, Victoria J. “A Practitioner’'s Guide to Cancer-Related
Alopecia” Seminarsin Oncology 25, no. 5 (October
1998): 526-570.

OTHER

“How Do | Deal With Hair Loss?’” American Cancer Society,
Inc. 2000. 28 June 2001 <http://www3.cancer.org/
cancerinfo>.

Belinda Rowland, Ph.D.

Alternative therapies see Complementary
cancer therapies

I Altretamine
Definition

Altretamine, also known by the brand name Hexalen,
is an anticancer agent used to treat ovarian cancer.

Purpose

Altretamine is used to treat persistent or recurrent
ovarian cancer, usually after treatment of the cancer with
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Amenorrhea

KEY TERMS

Antiemetic—Agents used to alleviate nausea and
vomiting, used during and sometimes following
treatment with chemotherapy or radiotherapy.

Peripheral neuropathy—Symptoms resulting from
damage to the peripheral nerves, that is, nerves
not found in the spinal cord or brain.

cisplatin and/or an alkylating agent fails to effectively
treat the tumor.

Description

The mechanism of action of altretamine is not
known. However, it is thought that it may inhibit DNA
and RNA synthesis.

Recommended dosage

Alretamineis administered orally. Doses for the drug
may be different depending on the protocol that is used by
the physician. Some example dosing regimens are: 4 to 12
mg per kg in threeto four divided dosesfor 21 to 90 days;
240 to 320 mg per square meter of body surface areain
three to four divided doses for 21 days, repeated every six
weeks; 260 mg per square meter of body surface area per
day for 14 to 21 days of a 28 days cyclein four divided
doses; or 150 mg per square meter of body surface areain
three to four divided doses for 14 days of a 28 day cycle.
The dose of altretamine may be decreased if the patient
has intol erable stomach side effects, low blood count of
cellsthat fight infection (white blood cells) or cells that
prevent bleeding (platelets), or if the patient has progres-
sive toxicity affecting the nerves of the brain and body.

Precautions

Caution is usually taken in prescribing altretamine
to patients with decreased kidney or liver function or
damage to nerves due to previous chemother apy. Care-
ful monitoring of nerve, kidney, and liver function is
required for these patients.

Pregnant women should be warned before taking this
drug, asit may cause permanent harm to the fetus. Women
who are of childbearing age should apply contraceptive
methods to avoid pregnancy until they have discontinued
drug use. Altretamine may also affect fertility. Additional-
ly, although it is not known whether thisdrug is excreted
in the breast milk, nursing mothers are cautioned not to
breast feed while being treated with atretamine.
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Side effects

Nausea and vomiting may gradually occur as
patients receive continuous high dose of altretamine. In
most instances, antiemetics can help control these side
effects. However, some patients may experience severe
nausea and vomiting that requires either reducing the
dose or stopping treatment with altretamine. Other com-
mon side effects include loss of appetite (anorexia) and
diarrhea. Patients may also experience nerve toxicity,
which is described as numbness, tingling, and burning
sensations in the fingers and toes. Patients can also have
difficulty walking because of these sensation changes.
Patients may also commonly experience: thrombocy-
topenia, a decrease of the platelet cells responsible for
blood clotting; anemia, a decrease of the red blood cells
responsible for oxygen transport to tissues and organs;
and leukopenia, a decrease of the white blood cells
responsible for fighting infections. Less common side
effectsinclude seizures, depression, dizziness, stomach
cramps, liver toxicity, rash, and hair loss (alopecia).

Interactions

Persons taking altretamine and monoamine oxidase
inhibitors (MAO inhibitors) may experience severe
hypotension (low blood pressure) when standing up. Addi-
tionally, the drug cimetidine may increase the toxicity of
atretamine. Prior to starting any over-the-counter medica-
tions, herbal medications, or new medications, patients
should consult with their physician, nurse, or pharmacist
to ensure that there are no potentia drug interactions.

Michadl Zuck, Ph.D.

I Amenorrhea
Definition

Amenorrheais the absence of menstruation and is a
symptom, not a diagnosis.

Primary amenorrhea refers to the absence of the
onset of menstruation by age 16 whether or not normal
growth and secondary sexual characteristics are present,
or the absence of menses after age 14 when normal
growth and signs of secondary sexual characteristics are
present. Secondary amenorrheais the absence of menses
for three cycles or six months in women who have previ-
ously menstruated.

In terms of the relationship of amenorrheato cancer,
amenorrhea may be a symptom of a gynecologic tumor,
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or the pause or cessation in menstruation may develop as
aside effect of cancer treatment.

Demographics

The prevalence of primary amenorrheais 0.3% and
secondary amenorrhea occurs in approximately 1%—3%
of women. However, among college students and athletes
the incidence can range from 3%-5% and 5%—60%,
respectively.

For cancer-related amenorrhea, one clinician noted
that nine out of ten women under his care reported sec-
ondary amenorrhea following bone marrow transplants.
Chemother apy and abdominal-pelvic radiation thera-
py likewise produce similar outcomes.

Causes

Normal menstrual bleeding occurs between menar-
che and menopause and has an average length of 28 days
but varies from woman to woman. The normal menstrual
cycle depends on cyclic changes in estrogen and proges-
terone levels, aswell asthe integrity of the clotting sys-
tem and the ability of the spiral arteriolesin the uterusto
constrict. Abnormalities in any of these components may
cause bleeding to stop or increase.

Primary amenorrhea

There are multiple causes for primary amenorrhea
once preghancy, lactation and missed abortion are ruled
out. Theseinclude:

* anorexia nervosa/bulimia/mal nutrition
* extreme obesity

* hyperthyroidism/hypoglycemia

« congenital heart disease

» cystic fibrosis/Crohn’s disease

* genetic abnormalities

* obstructions: imperforate hymen/vaginal or cervical
absence

e ovarian, pituitary (craniopharyngioma) or adrenal
tumors

* polycystic ovarian disease
* testicular feminization

It is rare for primary amenorrhea to be caused by
tumors but it can be a cause and should always be a con-
sideration if other factors are ruled out.

Gonadal failure (a nonfunctioning sex gland) isthe
most common cause of primary amenorrhea, accounting
for almost half the patients with this syndrome. The sec-
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ond most common cause is uterovaginal agenesis
(absence of a uterus and/or vagina) with an incidence of
about 15% of individuals with this syndrome. One of the
most important, and probably most common, causes of
amenorrhea in adolescent girls is anorexia nervosa,
which occurs in about 1 in 1,000 white women. It is
uncommon in women older than 25 and rare in women of
both African and Asian descent. When women lose
weight 15% below ideal body weight, amenorrhea can
occur due to central nervous system-hypothalamic dys-
function. When weight loss drops below 25% ideal body
weight, pituitary gonadotrophin function (follicle stimu-
lating hormone and luteinizing hormone) can also
become abnormal.

Each year of athletic training before menarche (the
beginning of menstrual function) delays menarche about
four to five months. Amenorrhea associated with strenu-
ous exercise is related to stress, not weight loss, and is
most probably caused by an increase in central nervous
system endorphins and other compounds which interfere
with gonadotrophin-releasing hormone release.

Secondary amenorrhea

Once pregnancy, lactation and menopause are ruled
out, the causes for secondary amenorrheainclude:

* extreme obesity

* prolonged or extreme exercise

* anxiety or emotional distress

« non-oral contraceptives (Norplant/Depo-Provera)

» D & C(dilatation and curettage) (Asherman’s syndrome)
« early menopause

* autoimmune dysfunction

* pituitary tumors and central nervous system lesions

Cancer and secondary amenorrhea

As mentioned, not only does amenorrhea occur as a
symptom of atumor and/or lesion, but it often develops
in women undergoing treatment for cancer.

RADIATION. Radiation therapy is used in conjunc-
tion with chemotherapy in a number of clinical situa-
tions, including Hodgkin’s disease and childhood
leukemia and lymphomas. Ovarian damage occurs under
these circumstances to varying degrees, depending upon
the total dosage of radiation as well as the age of the
patient at the time of exposure.

CHEMOTHERAPY. Premenopausal women receiving
single or multi-agent chemotherapy are at risk for short-
term amenorrhea, as well as ovarian damage. Even
young women who resume menstruation following
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Amenorrhea

KEY TERMS

Alkylating agents—A group of synthetic com-
pounds that act on the deoxyribonucleic acid
(DNA) in the nucleus of the cell and are used in
cancer chemotherapy.

Aplastic anemia—Any form of anemia caused by
defective development of bone marrow.

Asherman’s syndrome—The presence of adhesions
within the uterus followinga D & C.

Autoimmune dysfunction—A disease associated
with the production of antibodies directed against
one’s own tissues.

Craniopharyngioma—Tumor arising from the cells
in the pituitary.

Crohn’s disease—Inflammation of the gastrointesti-
nal tract.

Imperforate hymen—The lack of an opening in the
membranous fold partly or completely closing the
opening to the vagina.

Intermenstrual—Time period between one men-
strual cycle to another.

chemotherapy are at risk for early menopause; therefore,
those treated in childhood and adolescence should be
counseled regarding the chance of early menopause in
order to plan ahead for childbearing.

WEIGHT LOSS. Side effects of cancer aswell astreat-
ments can cause a decrease in appetite and nausea and
vomiting, which, in turn, can cause severe weight loss as
associated with malnutrition. Thus, menstruation may
cease for the same reasons as it does in young adolescents
with anorexia nervosa—hypothalamic dysfunction.

STRESS. Stress has always been noted to play alarge
role in the cause of amenorrhea, so the actual stress of
having cancer and undergoing treatments may also cause
amenorrheato occur.

RETURN OF NORMAL OVARIAN FUNCTION FOLLOW-
ING TREATMENT. Research on the recovery of normal
ovarian function with young girls and/or young women
has not revealed any reliable data. There are individual
success stories especially with new advances in assisted
reproductive technologies (ARTS), but overall, the return
of normal ovarian function seems to be age-dependent.
One researcher recently reported on ovarian function in
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Luteinizing hormone—A hormone which acts with
follicle-stimulating hormone to cause ovulation of
mature follicles and secretion of estrogen from the
ovary.

Menopause—The stage of life during which a
woman passes from the reproductive to the non-
reproductive stage and she experiences the cessa-
tion of menstruation.

Menses/Menstruation—The periodic discharge
from the vagina of blood and tissues from a non-
pregnant uterus.

Polycystic ovary disease—Also called Stein-Leven-
thal syndrome, it is the presence of many cysts in
the ovaries.

Postcoital—Following intercourse.

Progestins—A steroid sex hormone that maintains
the lining of the uterus.

Testicular feminization—An individual with female
external development, including secondary sex
characteristics, but with the presence of testes and
absence of uterus and tubes.

65 women who underwent high-dose chemotherapy and
bone marrow transplants for aplastic anemia. All women
younger than 26 years at the time of chemotherapy recov-
ered ovarian function, while 7 of the 18 women aged 26
to 38 years did not recover ovarian function. Thus, the
risk of ovarian dysfunction appears to increase with
advancing age when ovarian reserve decreases. Addition-
aly, the risk of dysfunction increases with the dose of
alkylating agents, notably cyclophosphamide.

Treatments for amenorrhea

Even with the possibility of ovarian compromise,
women previously treated for cancer have successfully
achieved pregnancy viaART’s. Advances in the area of
ART’sinclude the use of donor eggs, the possibility of
freezing embryos, and eventual oocyte (immature ovum)
pretreatment offer more options to young women facing
cancer chemotherapy.

Special concerns

The need for effective contraception during and after
cancer treatment isimperative. Normal menstrual cycles
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do not imply normal fertility and likewise, irregular
menses or even amenorrhea does not imply alack of fer-
tility. Women with dysfunctional bleeding or amenorrhea
are still capable of spontaneous ovulation and conception.

The most reliable form of birth control for any popu-
lation of women isinjectable progestins, which suppress
luteinizing hormone secretion. Depo-Provera, 150 mg
injected intramuscul arly, will effectively block ovulation
for four months. Norplant (six rubber capsules placed
under anesthesia in the upper arm) will effectively block
ovulation for five years. If the treatment or the specific
cancer diagnosis contraindicates the use of either of these
contraceptives, other options should be considered, i.e.,
sterilization for the woman or her partner, an intrauterine
device (1UD), or barrier methods (condoms, diaphragm
or spermicides).

See Also Fertility and cancer
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I American Joint Commission
on Cancer

Definition

The American Joint Commission on Cancer (AJCC) is
an organization dedicated to creating and promoting a uni-
versal system of classifying tumors according to their loca
tion in the body and involvement with surrounding tissues.

Description

Created in 1959, the AJCC works with the Interna-
tional Union Against Cancer (UICC), its European coun-
terpart, and other organizations to standardize cancer-
related information and data collection. The AJCC bases
its classification on the TNM staging system, a universal-
ly accepted method of describing the extent of cancer,
and other clinical information. The result is a standard-
ized method of categorizing tumors that hel ps physicians
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to predict patient prognosis and devel op treatment guide-
lines. The AJCC periodically publishesits Cancer Stag-
ing Manual, which is used widely by health care profes-
sionalsin the diagnosis and treatment of cancer patients.

See Also Tumor staging

Tamara Brown, R.N.

I Amifostine
Definition

Amifostine, also known as the brand name Ethyol
and as ethiofos or WR2721, is a medicine that helps pro-
tect certain tissues of the body from damage caused by
chemotherapy or radiation therapy.

Purpose

Amifostine is a protectant agent that is used in com-
bination with the chemotherapy drug cisplatin or in
combination with radiation therapy. Amifostine is
approved by the Food and Drug Administration (FDA) to
prevent kidney damage caused by repeat doses of the
chemotherapy agent cisplatin in patients who have a
diagnosis of ovarian cancer or non-small cell lung can-
cer. It isalso FDA approved for patients with head and
neck cancer who are receiving radiation therapy after
surgery. In this group of patients, amifostine helps
decrease radiation damage to the salivary glands, which
can cause dry mouth.

Description

Amifostine has been on the market since the mid-
1990s. A clear colorless solution, it is administered into a
vein before chemotherapy and has been shown to
decrease kidney damage by greater than 50% in
advanced ovarian cancer patients who have received
multiple cycles of cisplatin. It is also used before radia-
tion therapy to prevent damage to the salivary gland
known as the parotid gland.

When cisplatin is given to patients, it becomes bro-
ken down into toxic substances that destroy cancer cells
and normal cells. When amifostine is administered into
the body, it is broken down by an enzyme that occursin
large quantitiesin normal cells but not in cancerous cells.
It then is converted into a substance called free thiol,
which combines with the poisonous cisplatin by-prod-
uctsin the normal cells and makes them nontoxic.

45

aunsojwy



Amifostine

KEY TERMS

Chemotherapy—Specific drugs used to treat cancer.

Enzyme—A protein in the body that breaks down
substances, such as food or medicines, into sim-
pler substances that the body can use.

Food and Drug Administration—A government
agency that oversees public safety in relation to
drugs and medical devices. The FDA gives
approval to pharmaceutical companies for com-
mercial marketing of their products.

Intravenous—To enter the body through a vein.

Radiation therapy—The use of high-energy beams
focused to treat cancerous tumors.

In patients who receive radiation to the mouth area,
including the salivary glands, the radiation causes the
release of substances called free oxygen species, which
damage cells of the mouth. An enzyme in cells of the
mouth breaks down amifostine into a substance called
free thiol. The free thiol blocks the free oxygen sub-
stances from damaging the salivary cells and decreases
the amount of dry mouth patients suffer from when they
receive radiation to the head and neck area

Recommended dosage

Before dosing amifostine in chemotherapy or radia-
tion therapy patients, intravenous fluids need to be given
to keep the body well flushed with fluid and to maintain
anormal blood pressure. All patients will receive amifos-
tine lying down, sometimes with the head of the body
lower than the feet. Patients should also receive medica-
tion to help prevent the nausea and vomiting that occurs
due to amifostine.

Amifostine dosages can be determined using a
mathematical calculation that measures a person’s body
surface area (BSA). This number is dependent upon a
patient’s height and weight. The larger the person, the
greater the body surface area. Body surface areais mea-
sured in units known as square meter (m°). To determine
the actual dose a patient isto receive, the body surface
areais calculated and then multiplied by the drug dosage
in milligrams per squared meter (mg/m?).

The recommended dosage of amifostine for protection
of the kidney is 910mg/m’ administered as a 15-minute
infusion into a vein. Thisis to begin 30 minutes before
chemotherapy administration. If a patient has difficulty
with this dose, the dosage can be lowered to 740 mg/m’.
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The recommended dosage of amifostine for radia-
tion therapy patients is 200 mg/m?* administered once a
day into avein over athree-minute time period 15 to 30
minutes before the patient receives radiation treatment.

Precautions

Amifostine can cause a decrease in blood pressure
when it is administered. During the 24 hours before
receiving amifostine, patients need to drink alot of lig-
uids. When amifostine is being administered, medical
personnel will be monitoring the patient’s blood pres-
sure. If the blood pressure drops significantly, the infu-
sion of amifostine will be stopped until blood pressure
returns to normal. The doctor will decide if the patient
should receive any additional amifostine. Patients who
have low blood pressure to begin with or patients who
are not drinking a lot of fluids—referred to as being
dehydrated—should not receive amifostine.

Patients with a known previous allergic reaction to
aminothiol drugs should not receive amifostine.

Patients who may be pregnant, thinking of becoming
pregnant, or who have a history of heart problems or
strokes should tell their doctor before receiving amifos-
tine.

Side effects

The most common side effect from receiving ami-
fostineis alowering of blood pressure, which occursin
approximately 62% of patients treated at a dose of
910mg/m?’. This lowering of blood pressure occurs with-
in the first 15 minutes of administering the drug. Blood
pressure is monitored throughout the infusion of amifos-
tine. If the blood pressure drops to certain level then the
drug is stopped and restarted only when blood pressure
returns to normal.

Nausea and vomiting are common side effects. They
occur rapidly and can be severe. Usually, patients are
given medicines before receiving amifostine that can
help prevent or decrease these side effects. Other side
effects include sneezing, hiccups, a warm feeling and
redness of the face, sleepiness and dizziness, metallic
taste, fever, rash, and chills.

Rare side effects of amifostine are: a lowering of
calcium levelsin the blood, seizures, allergic reactions
which include symptoms of fever, shaking chills,
itching, low blood pressure, shortness of breath, and
rashes. There have been rare reports of throat swelling,
chest tightness, and heart stopping.

All side effects a patient experiences should be
reported to their doctor.
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Interactions

Amifostine causes a decrease in blood pressure and
should be used with caution in patients who take blood
pressure lowering medicines or other medications that may
lower blood pressure. If patients are taking blood pressure
medications, they may be asked to stop taking these med-
icationsfor 24 hours before receiving amifostine.

Patients should tell their doctors if they have a
known allergic reaction to amifostine or any other med-
ications or substances, such as foods and preservatives.
Before taking any new medications, including nonpre-
scription medications, vitamins, and herbal medications,
patients should notify their doctors.

Nancy J. Beaulieu, RPh., BCOP

I Aminoglutethimide

Definition

Aminoglutethimide, also known by the brand name
Cytadren, is a cancer drug which inhibits the formation

of hormones like adrenal glucocorticoids, mineralocorti-
coids, estrogen, androgens, and aldosterone.

Purpose

Aminoglutethimide is used to treat Cushing’s dis-
ease, breast cancer, or prostate cancer. It blocks the
conversion of cholesterol to delta-5-pregnenolone, a pre-
cursor for the formation of the corticosteroids.

Description

Aminoglutethimide is used clinically to reduce the
amount of the hormones that can sometimes cause
tumors to grow more quickly or are necessary for the sur-
vival of the tumor. For example, estrogen isimportant for
the growth of some breast tumors. Lowering estrogen
production by the administration of aminoglutethimide
might reduce tumor growth or contribute to the destruc-
tion of the tumor.

Recommended dosage

Aminoglutethimide is given orally and dosages vary
from patient to patient based on a number of factors,
including the underlying disease process.

Precautions

Because some corticosteroid is necessary for normal
function, patients should receive steroid replacement in
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KEY TERMS

Hormone—A substance, such as cortisol or estro-
gen, that causes specific effects on target organs in
the body. Hormones may be required for tumor
growth or survival. Hormones usually travel in the
bloodstream from the organ where they originate
to a different organ where they have their effect.

addition to aminoglutethimide. Patients may require more
corticosteroid when undergoing surgery, illness, or other
conditions that cause stress. Hormones that affect the bal-
ance of sodium in the body may also be affected by aminog-
[utethimide and might have to be replaced asaresult. If they
are not replaced, patients may experience constant low
blood pressure or low blood pressure upon standing.

Pregnant women should be warned that aminog-
[utethimide administration could cause fetal abnormalities.
Pregnant patients should consult their physician about the
current state of knowledge regarding risks and alternatives
before beginning administration of aminoglutethimide.
Female patients of childbearing age should attempt to
avoid pregnancy while taking this drug. Mothers who are
nursing should discontinue nursing while taking this drug.

Side effects

Common side effects from the administration of
aminoglutethimide is rash (possibly associated with fever)
which usually occursin the first two weeks of therapy. It is
usually self-limiting and gets better in a about aweek. If
the rash continues after one week patient should contact
his/her physician or nurse. Fatigue is another common
side effect of the drug and usually occursin the first week
of therapy. It may take about a month before it gets better.
It can be very severein some patients and if thisisthe case
the patient’s physician or nurse should be notified. Female
patients may experience masculinization: new and exces-
sive hair growth, a deeper voice, and irregular, abnormal,
or absent menstrual periods. Thyroid function may be
decreased after several weeks of therapy and the patient’s
thyroid should be monitored by the physician. Mild nau-
sea and vomiting may also occur, as well as dizziness,
depression, shaking, difficulty speaking, and increased
heart rate. Any of these effects, or other unusual symp-
toms, should be reported to the patient’s physician.

Interactions

Dexamethasone, blood-thinning medications, theo-
phylline, and digoxin doses for patients taking amino-
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Amitriptyline

glutethimide may need to be increased by the physician.
Patients should tell their doctors if they have a known
allergic reaction to aminogl utethimide medications or
substances, such as foods and preservatives. Before tak-
ing any new medications, including nonprescription
medications, vitamins, and herbal medications, patients
should notify their doctors.

Michadl Zuck, Ph.D.

I Amitriptyline
Definition

Amitriptyline is a medication used to treat various
forms of depression, pain associated with the nerves
(neuropathic pain), and to prevent migraine headaches. It
issold in the United States under the brand name Elavil.

Purpose

Amitriptyline helps relieve depression and pain. It is
often used to manage nerve pain resulting from cancer
treatment. Such injury to nerves causes a burning, tin-
gling sensation. This medication, usually given at bed-
time, helps patients sleep better.

Description

This medication is one of several tricyclic antide-
pressants. Amitriptyline acts to block reabsorption of
chemicals that transmit nerve messagesin the brain.

Recommended dosage

Amitriptyline's usual adult dose for pain management
is10 mg to 150 mg at bedtime. Patients are generaly start-
ed on a low dose. The amount of medication may be
increased as needed. Side effects, such as adry mouth and
drowsiness, may make it difficult to increase the dose in
older adults. Bedtime dosing hel ps the patient sleep. Doc-
tors generally order 75 mg to 150 mg for depression. Itis
given at bedtime or in divided doses. It may take 30 days
for the patient to feel less depressed. Pain relief isusually
noticed sooner than the mood change. Teens and older
adults usually receive alower dose. If the nightly doseis
missed, it should not be taken the next morning. Taking
amitriptyline during waking hours could result in notice-
able side effects. Patients should check with their doctor if
the daily dose is missed. Those on more than one dose per
day should take amissed dose as soon asit isnoted. Patients
should not take two doses at the same time. Injectable
amitriptylineis available. It should not be used long-term.
Patients should switch to tablets as soon as possible.
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Precautions

Patients should not suddenly stop taking this med-
ication. The dose should gradually be decreased, then
discontinued. If the drug is abruptly stopped, the patient
may experience headache, nausea, discomfort through-
out the body, and a worsening of original symptoms.
Amitriptyline’s effects last for three to seven days after
the medication has been stopped. Older adults usually
are more prone to some side effects. These include
drowsiness, dizziness, mental confusion, blurry vision,
dry mouth, difficulty urinating, and constipation. Taking
alower dose may help resolve these problems. Patients
may need to stop this medication before surgery.

Amitriptyline should not be given to anyone with
alergies to the drug or to patients recovering from a
heart attack. Patients taking MAO inhibitors, a different
type of antidepressant, should not also use amitriptyline.
It should be administered with caution to patients with
glaucoma, seizures, urinary retention, an overactive thy-
roid, poor liver or kidney function, a coholism, asthma,
digestive disorders, an enlarged prostate, seizures, or
heart disease. This medication should not be given to
children under 12. Pregnant women should discuss the
risks and benefits of this medication with their doctor.
Fetal deformities have been associated with taking this
drug during pregnancy. Women should not breastfeed
while using amitriptyline.

Side effects

Common side effects associated with amitriptyline
include dry mouth, drowsiness, constipation, and dizzi-
ness or lightheadedness when standing. Patients can suck
on ice cubes or sugarless hard candy to combat the dry
mouth. Increased fiber in the diet and additional fluids
may help the constipation. The dizziness is usually
caused by adrop in blood pressure when changing posi-
tion. Patients should slowly rise from asitting or lying
position if dizziness is noticed. Amitriptyline may
increase the risk of fallsin older adults. Patients should
not drive or operate machinery or appliances while under
the influence of this drug. Alcohol and other central ner-
vous system depressants can increase drowsiness.
Amitriptyline may also produce blurry vision and an
irregular or fast heartbeat. Amitriptyline also may raise
or lower blood pressure, or cause pal pitations. This med-
ication may increase or decrease diabetic patients’ blood
sugar levels. Amitriptyline may make patients' skin more
sensitive to the sun. Patients should avoid direct sunlight,
wear protective clothing, and apply sunscreen with a pro-
tective factor of 15 or higher.

Amitriptyline may increase appetite, cause weight
gain, or produce an unpleasant taste in the mouth. It may

GALE ENCYCLOPEDIA OF CANCER



KEY TERMS

MAO inhibitor—a type of antidepressant med-
ication

also cause diarrhea, vomiting, or heartburn. Taking this
medication with food may decrease digestive side effects.
Other less likely side effects include muscle tremors, ner-
vousness, impaired sexual function, sweating, rash, itch-
ing, hair loss, ringing in the ears, or changesin the make
up of the patient’s blood. Patients with schizophreniamay
develop an increase in psychiatric symptoms.

Interactions

Patients should always tell all doctors and dentists
that they are taking this medication. Amitriptyline may
decrease the effectiveness of some drugs used to treat
high blood pressure. Amitriptyline should not be taken
with other antidepressants, epinephrine and other
adrenaline-type drugs, or methylphenidate. Patients
should not take over-the-counter medications without
checking with their doctor. For instance, amitriptyline
should not be taken with Tagamet (cimetidine) or Neo-
Synephrine. Patients taking this drug should avoid the
dietary supplements St. John’s wort, belladonna, hen-
bane and scopolia. Black tea may decrease the absorp-
tion of this drug. Patients should ingest the drug and tea
at least two hours apart.

DebraWood, R.N.

Amphotericin B see Antifungal therapy

I Amputation
Definition

Amputation is the intentional surgical removal of a
limb or body part. It is performed to remove diseased tis-
sueor relieve pain.

Purpose

Arms, legs, hands, feet, fingers, and toes can all be
amputated. Most amputations involve small body parts
such as a finger, rather than an entire limb. More than
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60,000 amputations are performed in the United States
each year.

Amputation is performed for the following reasons:

* to remove tissue that no longer has an adequate blood
supply

* to remove malignant cancers (almost exclusively in the
case of osteogenic sarcoma or other sarcomas)

« asaresult of severe traumato the body part

The blood supply to an extremity can be cut off
because of injury to the blood vessel, hardening of the
arteries, arterial embolism, impaired circulation as a
complication of diabetes mellitus, repeated severe infec-
tion that leads to gangrene, severe frosthite, Raynaud's
disease, or Buerger’'s disease.

More than 90% of amputations performed in the
United States are dueto circulatory complications of dia-
betes, the most common cause of non-traumatic leg and
foot amputations.

Precautions

Amputation cannot be performed on patients with
uncontrolled diabetes mellitus, heart failure, or infection,
and is also inadvisable for patients with blood clotting
disorders.

Description

Amputations can be either planned or emergency
procedures. Injury and arterial embolisms are the main
reasons for emergency amputations. The operation is
performed under regional or general anesthesia by a gen-
era or orthopedic surgeon in a hospital operating room.

Details of the operation vary slightly depending on
what is to be removed. The goal of all amputations is
twofold: to remove diseased tissue so that the wound will
heal cleanly, and to construct a stump that will allow the
attachment of aprosthesis or artificia replacement part.

The surgeon makes an incision around the part to be
amputated. The part isremoved, and the bone is smoothed.
A flap is constructed of muscle, connective tissue, and
skin to cover the raw end of the bone. The flap is then
closed over the bone with sutures (surgical stitches) that
remain in place for 3 to 4 weeks. Often, arigid dressing or
cast is applied that staysin place for about two weeks.

Preparation

Before an amputation is performed, extensive testing
is done to determine the proper level of amputation. The
goal of the surgeon isto find the place where healing is
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Amputation

Exposed Skin flap

muscle

Figure A

Figure B

Sciatic

Figure C

Figure D

Amputation of leg. Figure A: After the surgeon creates two flaps of skin and tissue, the muscle is cut and the main artery and
veins of the femur bone are exposed. Figure B: The surgeon severs the main artery and veins. New connections are formed
beween them, restoring blood circulation. The sciatic nerve is then pulled down, clamped and tied, and severed. Figure C: The
surgeon saws through the exposed femur bone. Figure D: The muscles are closed and sutured over the bone.The remaining
skin flaps are then sutured together, creating a stump. (lllustration by Electronic lllustrators Group.)

most likely to be complete, while allowing the maximum
amount of limb to remain for effective rehabilitation.

The greater the blood flow through an area, the more
likely healing is to occur. These tests are designed to
measure blood flow through the limb. Several or all of
the following can be done to help choose the proper level
of amputation:

» measurement of blood pressure in different parts of the
limb

» Xenon 133 studies, which use aradiopharmaceutical to
measure blood flow

» Oxygen tension measurements in which an oxygen
electrode is used to measure oxygen pressure under the
skin. If the pressure is 0, healing will not occur. If the
pressure reads higher than 40ml Hg (40 milliliters of
mercury), healing of the areaiislikely to be satisfactory.
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* laser Doppler measurements of the microcirculation of
theskin

« skin fluorescent studies that also measure skin micro-
circulation

« skin perfusion measurements using a blood pressure
cuff and photoel ectric detector

« infrared measurements of skin temperature

No onetest is highly predictive of healing, but taken
together, the results can give the surgeon a detailed idea
of the best place to amputate.

Aftercare

After amputation, medication is prescribed for pain,
and patients are treated with antibiotics to discourage
infection. The stump is moved often to encourage good
circulation. Physical therapy and rehabilitation are start-
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ed as soon after surgery as possible. Studies have shown
that there is a positive relationship between early rehabil-
itation and effective functioning of the stump and pros-
thesis. Length of stay in the hospital depends on the
severity of the amputation and the general health of the
amputee, but is usually less than one week.

Recovery from surgery takes about six weeks. Reha-
bilitation, however, is along and arduous process, espe-
cially for above-the-knee amputees. The doctor and
physical therapist decide how soon after surgery the
patient can begin to exercise, and several sessions each
day may be recommended. In addition, psychological
counseling is an important part of rehabilitation. Many
patients experience a sense of loss and grief when they
lose a body part. Others are bothered by phantom limb
syndrome, where they feel asif the amputated part is still
in place. They may even feel pain in the limb that has
been removed. Many amputees benefit from joining self-
help groups and meeting others who are also living with
amputation. Addressing the emotional aspects of ampu-
tation often speeds the physical rehabilitation process.

Risks

Amputation isamajor surgery. All the risks associ-
ated with the administration of anesthesia exist, along
with the possibility of heavy blood loss and the develop-
ment of blood clots. Infection is of special concern to
amputees. If the stump becomes infected, it is necessary
to remove the prosthesis and sometimes to amputate a
second time at a higher level.

Failure of the stump to heal is another major compli-
cation. Nonhealing is usually due to an inadequate blood
supply. The rate of complicationsis generally lowest in
centers that specialize in amputation.

Asmany as 80% of amputees experience some degree
of sensation in the stump or phantom limb, and 5% to 10%
seek medical attention for the pain. Although phantom
pain ismost common in the year following amputation, it
can be along-term problem that persistsin spite of thera-
py. One final complication isthat many amputees give up
on the rehabilitation process and discard their prosthesis.
Better-fitting prosthetics and earlier rehabilitation have
decreased the incidence of this problem.

Normal results

Up to 50% of people who have one leg amputated
because of diabetes will lose the other within five years.
Amputees who walk using a prosthesis are likely to fall
and break bones because of their unstable gait. Although
the fractures can be treated, many of the amputees who
suffer them remain wheel chair-bound.
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Arterial embolism—A blood clot arising from
another location that blocks an artery.

Buerger’s disease—An episodic disease that caus-
es inflammation and blockage of the veins and
arteries of the limbs. It tends to be present almost
exclusively on men under age of 40 who smoke,
and may require amputation of the hand or foot.

Diabetes mellitus—A disease in which insufficient
insulin is made by the body to metabolize sugars.

Raynaud’s disease—A disease found mainly in
young women that causes decreased circulation to
the hands and feet. Its cause is unknown.

Abnormal results
The most common complications of amputation are:

* massive hemorrhage that occurs when a suture becomes
loose

* infection

* rash, blisters, and skin breakdown caused by immobili-
ty, pressure, and other sources of irritation

* pneumonia, blood clots, and breathing problems associ-
ated with immobility

« formation of nerve cell tumors (neuromas) at severed
nerve endings

Complications can develop immediately after surgery
or after the patient has left the hospital. The doctor should
be notified if a patient who has had an amputation experi-
ences:

* increased pain, swelling, or drainage at the site of the
surgery

* headache, muscle aches, dizziness, ageneral ill feeling,
fever, or other signs of infection

* nausea
* vomiting

* chest pain

* constipation

* coughing

* shortness of breath

» changesin skin quality (certain areas become chalky or
blackened)

* any new symptoms
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Amsacrine
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I Amsacrine
Definition

Amsacrine is an antitumor agent used to treat adult
acute leukemia. It is no longer commercially available
in the United States, although it is available in Canada.

Purpose

Amsacrineis an investigational drug used to treat
refractory acute lymphocytic and nonlymphocytic
leukemias, Hodgkin's disease, and non-Hodgkin's
lymphomas. It may also have some activity against head
and neck cancers.

Description

Amsacrine inhibits the synthesis of DNA. It aso
inhibits the enzyme responsible for cutting the strands of
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DNA, and untwists DNA so that replication of DNA
can't occur.

Recommended dosage

The dose for amsacrine may be different depending
on the protocol used by the physician. The drug is given
through the vein as a 30- to 90- minute infusion or as a
24-hour continuous infusion. Example doses for adults
are: 60 to 160 mg per square meter of body surface area
every three to four weeks, or 40 to 120 mg per square
meter of body surface areafor five to seven days every
three to four weeks. The dose for children is 120 to 150
mg per square meter of body surface area per day for five
days. The dose of amsacrine is usually decreased in
patients with decreased kidney or liver function.

Precautions

Amsacrine is usually given with caution to patients
with underlying heart disease, severe kidney or liver dis-
ease, or to patients who have received high doses of
anthracycline chemother apy drugs, such as doxor ubicin.

Although the effects of amsacrine treatment on chil-
dren are currently unknown, caution is still indicated.
Women of childbearing age should take precautions to
prevent pregnancy while on this drug. Women should not
breastfeed while taking this medication.

Side effects

Toxicity to the heart is a common side effect of
amsacrine, and patients receiving this drug are usually
very closely monitored by their physician. Other common
side effects of amsacrine include nausea and vomiting,
diarrhea, ulcerations of the mouth and the gastrointesti-
nal tract, decreased white blood cells and platelets, and
decreased liver function. Patients may notice orange-red
discoloration of the urine, but should not be alarmed as
this is normal. The urine will clear again once all the
drugs have been eliminated from the body. Other com-
mon side effects include headache, dizziness, confusion,
seizures, abnormal touch sensation such as burning and
prickling, and blurred vision. As with any side effects that
occur while taking any medications, patients should noti-
fy their doctor or nurse immediately.

Interactions

To prevent any drug interactions, patients should con-
sult their physician, nurse, or pharmacist prior to taking any
over-the-counter medications, herbal medications, or new
medications. Many physicians recommend bringing the
contai ners with the names of the drugs to an appointment.

Michael V. Zuck, Ph.D.
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I Anagrelide
Definition

Anagrelide, also known by the brand name Agrylin,
isused to treat patients with thrombocytosis, a condition
in which patients have too many platelet cells in their
blood. Platelets are a cell type formed in the bone mar-
row that areinvolved in the blood clotting process.

Purpose and Description

Anagrelide reduces the platelet count in patients
with blood disorders.

Recommended dosage

Adult patients taking anagrelide should receive 0.5
mg of the drug four times daily or one mg twice daily.
Based on the response to therapy, the dose of anagrelide
can be increased by 0.5 mg per day every seven to 14
days if necessary. The goal isto maintain platelets at a
count of less than 600,000 at the lowest dose of the drug
possible to keep side effects at a minimum.

Precautions

Patients with heart disease should be given anagre-
lide with caution. Anagrelide should be given with cau-
tion, if at all, in patients taking drugs that affect platel et
aggregations such as aspirin, clopidrogel, ticlopodine, or
non-steroidal agents.

Pregnant mothers should be warned that anagre-
lide administration may cause fetal abnormalities.
Pregnant patients should consult their physician about
the current state of knowledge regarding risks and
alternatives before beginning administration of anagre-
lide. Female patients of childbearing age should
attempt to avoid pregnancy while taking this drug.
Mothers who are nursing should discontinue nursing
while taking this drug.

Side effects

The most common side effects of anagrelide are pal-
pitations, fluid gain resulting in swelling, headaches,
dizziness, diarrhea, stomach discomfort, mild to moder-
ate nausea, passing gas, weakness, shortness of breath,
and decreased platelets. Less common side effects of
anagrelide include increased heart rate and chest pain,
malaise, rash, vomiting, and decreased appetite. Aswith
all medications, patients should contact their physician
or nurseif any of these side effects occur.
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Platelets—A cell type found in the blood impor-
tant for blood clotting.

Thrombocytosis—The condition of having too
many platelet cells in the blood.

Interactions

There are no proven interactions between anagrelide
and other drugs. The drug sucralfate may interfere with
the absorption of anagrelide. Prior to starting any over-
the-counter medications, herbal medications, or new
medications, patients should consult their physician,
nurse, or pharmacist to prevent drug interactions.

Michael Zuck, Ph.D.

I Anal cancer
Definition

Anal cancer is an uncommon cancer occurring in the
tissues that make up the opening through which stool
passes out of the body.

Description

The anus is the opening at the end of the large intes-
tine (rectum) through which solid waste passes out of the
body. The anusis a junction between two types of tis-
sues. mucosa, which lines the intestines, and skin. Can-
cer located at the junction between the rectum and anus
iscalled “anal canal cancer” (also known as transitional-
cell, squamous, epidermoid, or basal cell cancer). Cancer
located near the external skiniscalled “anal margin can-
cer.” Anal canal cancer is more common in women, and
anal margin cancer is more common in men.

Approximately 3,400 cases of anal cancer were
diagnosed in the United States in 2000. Anal cancer
accounts for 1.5% of the cancers of the digestive system.
The average age at diagnosisis 62 years. Most anal can-
cers are squamous cell carcinomas.

Demographics

Women are much more likely than men to develop
anal cancer. Anal cancer is more prevalent in Caucasians
than other races.
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Anal cancer

Causes and symptoms

The previously-held belief that anal cancer is caused
by the chronic irritation associated with cracks (fissures),
hemorrhoids, and abnormal passageways (fistulae), is
falling out of favor. It is now believed that most cases of
anal cancer are caused by human papilloma virus
(HPV), a sexually-transmitted virus that can cause genital
warts. Cancer is caused when the normal mechanisms that
control cell growth become disturbed, causing the cellsto
grow continually without stopping. This may be the result
of damage to the DNA in the cell or viral infection.

Symptoms of anal cancer may include:
« bleeding from the anus
* pain around the anus
« the sensation of anal pressure or amass
* and itching
« anal discharge
* straining to pass stool (rectal tenesmus)

Diagnosis

To diagnose anal cancer, the physician will first
examine the skin of the anus and then will perform adig-
ital rectal examination by inserting a greased, gloved
finger into the rectum to feel for lumps. He or she will
look for blood on the glove. If alumpisfelt, asmall sam-
ple of the lump will be removed (biopsy) through a small
endoscope (flexible viewing instrument) to examine the
tissue under amicroscope. The biopsy may be performed
using local anesthesiain the physician’s office.

Although the diagnosis of anal cancer can be made
by the examination alone, the cancer may be further eval-
uated by conducting other procedures. Endoscopic exam-
inations of the anus (anoscopy) or rectum (proctoscopy)
may be performed to see the tumor. Endor ectal ultra-
sound, in which awand-like ultrasound probe is inserted
into the anus, enables the physician to determine how
deep the tumor lies and whether or not nearby organs
have been affected. Other possible diagnostic procedures
include x ray and/or computed tomography (CT scan)
to detect tumor spread (metastasis). It is common, how-
ever, for the cancer to be misdiagnosed at first as a
benign lesion, such as atissue lesion or hemorrhoid; due
to this, treatment regimens may be delayed.

Treatment team

The treatment team for anal cancer may include a
colorectal surgeon, gastroenterologist, oncologist, radia-
tion oncologist, nurse oncologist, psychiatrist, psycho-
logical counselor, and social worker.
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Clinical staging, treatments, and prognosis
Clinical staging

The American Joint Committee on Cancer and the
Union Internationale Contra le Cancer developed a stag-
ing system for anal cancer. Anal cancer is categorized
into five stages (O, I, I1, 111, and IV) which may be further
subdivided (A and B) based on the depth or spread of
cancerous tissue. This staging system does not apply to
anal melanomas or sarcomas. Seventy-five percent of
anal cancer patients have stage | or stage Il disease. The
stages of anal cancer are:

« Stage 0. Cancer has not spread below the limiting mem-
brane of thefirst layer of anal tissue.

« Stage |. Cancer is 2 cm (approximately 0.75in) or less
in greatest dimension and has not spread anywhere el se.

* Stage |1. Cancer is between 2 and 5 cm in diameter and
has spread beyond the topmost layer of tissue. Thereis
no evidence of regional lymph node metastasis or dis-
tant metastasis.

« Stage I11A. Cancer has spread to adjacent organs (e.g.
vagina, bladder) or to the perirectal lymph nodes.
Tumor may be of any size.

« Stage I11B. Cancer has spread to nearby lymph nodesin
the abdomen or groin or has spread to both adjacent
organs and perirectal lymph nodes. Tumor may be of
any size.

* Stage |V. Cancer has spread to distant abdominal lymph
nodes or to distant organsin the body.

Treatments

The specific treatment depends on the stage of can-
cer, type of cancer, and the age and overall health of the
patient. Anal cancer is most frequently treated with a
combination of radiation therapy and chemother apy.

Radiation therapy uses high-energy radiation from x
rays and gamma rays to kill the cancer cells. Radiation
given from a machine that is outside the body is called
external radiation therapy. Radiation given internaly is
caled internal radiation therapy or brachytherapy. Some-
times applicators containing radioactive compounds are
placed directly into the cancerous lesion (interstitial radi-
ation). The skin in the treated area may become red and
dry and may take as long as a year to return to normal.
Fatigue, upset stomach, diarrhea, and nausea are also
common complaints of patients having radiation therapy.
Women may develop vaginal narrowing (stenosis)
caused by radiation therapy in the pelvic area, which
makes intercourse painful. Radiation may injure the anal
sphincter and may cause anal ulcers and ana stenosis.
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Chemotherapy uses anticancer drugsto kill the cancer
cells. The drugs are given by mouth (orally) or intravenous-
ly. They enter the bloodstream and can travel to dl parts of
the body to kill cancer cells. Generally, a combination of
drugs is given because it is more effective than a single
drug in treating cancer. The side effects of chemotherapy
are significant and include stomach upset, vomiting,
appetite loss (anorexia), hair loss (alopecia), mouth sores,
and fatigue. Women may experience vaginal sores, men-
strual cycle changes, and premature menopause. Thereis
also anincreased chance of infections.

Surgery may occasionally be employed in the treat-
ment of advanced or recurrent anal cancer. Associated
lymph nodes may be surgically removed (lymphadenec-
tomy) if they contain metastatic disease. Most frequently,
the cancerous tissue is removed by a procedure called a
local resection. In this procedure, the muscle (sphincter
muscle) that opens and closes the anus to allow the pas-
sage of stool is usually preserved. Alternatively, an
abdominoperineal resection israrely performed surgery
in which the anus and lower portion of the rectum are
removed. This procedure involves cutting into the
abdomen and the perineum, which lies between the anus
and vaginain women or between the anus and scrotum in
men. An opening is created so that stool can pass out of
the body (colostomy) and into a special bag (colostomy
bag) affixed to the skin. Because of the success of radia-
tion therapy and chemotherapy, abdominoperineal resec-
tion isinfrequently performed. It is reserved for certain
patients with recurrent cancer and cancer that is not
responding to more conservative treatments.

Prognosis

Anal cancer is a curable disease. Tumors that are
located in the anal canal, are lessthan 2 cm in diameter,
and are well-differentiated have a favorable prognosis.
Anal cancer patients treated with radiation therapy and
chemotherapy (without surgery) have afive-year surviva
rate of approximately 80%. In the United States, approxi-
mately 500 people die from anal cancer each year.

Anal cancer can spread locally and invade other
pelvic organs such as the vagina, prostate gland, and
bladder. Anal cancer that spreads through the blood-
stream (hematogenous spread) most often strikes the
liver and lungs.

Alternative and complementary therapies

Although alternative and complementary therapies
are used by many cancer patients, very few controlled
studies on the effectiveness of such therapies exist.
Mind-body techniques such as prayer, biofeedback, visu-
alization, meditation, and yoga have not demonstrated
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Anal sphincter—The muscle located between the
rectum and anus that opens and closes to allow
the passage of stool.

Colostomy—An opening created in the skin that
allows stool to pass out of the body. A colostomy is
necessary when the anus and rectum are removed.

Human papilloma virus (HPV)—A sexually-trans-
mitted virus that causes genital and anal warts. It is
associated with anal cancer and certain gyneco-
logic cancers.

Stenosis—Narrowing of a passageway, such as
radiation-induced narrowing of the vagina (vagi-
nal stenosis) or anus (anal stenosis).

any effect in reducing cancer but can reduce stress and
have been shown to lessen some of the side effects of
cancer treatments.

Clinical studies of hydrazine sulfate found that it had
no effect on cancer and actually worsened the health and
well-being of the study subjects. Laetrile, or amygdalin,
is often suggested as a cure for cancer and leukemia. No
human or animal studies conducted in the last few
decades have shown any benefit other than relief of some
pain. Laetrile can, however, cause cyanide poisoning.

Shark cartilage is another popular treatment, but has
not shown anticancer activity in a clinical setting.
Although the results are mixed, clinical studies suggest
that the hormone melatonin may increase the survival
time and quality of life for cancer patients.

Vitamin E, broccoli, and ellagic acid (found in rasp-
berries, strawberries, cranberries, etc.) may help to pre-
vent colorectal cancer. Selenium, in safe doses, may
delay the progression of cancer. Laboratory and animal
studies suggest that curcumin, the active ingredient of
turmeric, has anticancer activity. According to laboratory
and animal studies, maitake mushrooms may boost the
immune system. Some laboratory studies suggest that
mistletoe has anticancer properties; however, clinical
studies have not been conducted.

Coping with cancer treatment

The patient should consult their treatment team
regarding any side effects or complications of treatment.
Many of the side effects of chemotherapy can berelieved
by medications. Vaginal stenosis can be prevented and
treated by vaginal dilators, gentle douching, and sexual

55

13dued [euy



Anal cancer

QUESTIONS
TO ASK THE DOCTOR

* What type of cancer do | have?
¢ What stage of cancer do | have?

e What is the 5 year survival rate for persons with
this type and stage of cancer?

* Has the cancer spread?
e What are my treatment options?

e What are the risks and side effects of these
treatments?

¢ What medications can | take to relieve
treatment side effects?

¢ Are there any clinical studies underway that
would be appropriate for me?

* |s surgery necessary?
e Will my anal sphincter be affected by surgery?

* Are there any alternatives to abdominoperineal
resection?

» What effective alternative or complementary
treatments are available for this type of cancer?

* How debilitating is the treatment? Will | be able
to continue working?

¢ Are there any local support groups for anal
cancer patients?

e What is the chance that the cancer will recur?
e [s there anything | can do to prevent recurrence?

¢ How often will | have follow-up examinations?

intercourse. A water-soluble lubricant may be used to
make sexual intercourse more comfortable. Patients
should consult a psychotherapist and/or join a support
group to deal with the emotional consequences of cancer
and its treatment.

Clinical trials

As of 2001, there is one active clinical trial that is
specifically studying anal cancer. The trial (protocol
RTOG-9811) is sponsored by the National Cancer Insti-
tute and is open to patients with stage Il or |11 anal can-
cer. This study aims to compare the effectiveness of radi-
ation therapy with either of two different pairs of
chemotherapeutic agents (fluorouracil and mitomycin
versus fluorouracil and cisplatin). There are other trials

56

underway that include all types of gastrointestinal can-
cers, which may include anal cancer. Patients should
consult with their treatment team to determine if they are
candidates for any ongoing studies. The National Cancer
Institute also provides information on clinical trials, and
can be reached at (800) 4-CANCER or at <http://www.
nci.nih.gov>.

Prevention

There is moderately strong evidence linking anal
cancer with human immunodeficiency virus (AIDYS)
infection, cigarette smoking, or long-term use of cor ti-
costeroids. Other factors that are strongly associated
with the development of anal cancer include:

» Anogenital warts. Warts in and around the genitals and
anus are found in 20% of women and heterosexual men
and in 50% of homosexua men with anal cancer.

 Sexua activity. Having more than 10 sexual partners or
being the recipient of anal intercourse increases the risk
of developing anal cancer.

« Infections. Infection by sexually-transmitted microbes,
such as human papillomavirus HPV, herpesvirus, Neis-
seria gonorrhoeae, or Chlamydia trachomatis, places
one at a higher risk of developing anal cancer.

» Gynecol ogic cancer. Women with a history of vaginal,
vulvar, or cervical cancer are at risk of developing anal
cancer. This risk is not due to therapeutic radiation
exposure for gynecologic cancer.

 Chronic immunosuppression. The long-term use of
drugs by organ transplant recipients to suppress the
immune system increases the chance of developing a
sguamous car cinoma, such as anal cancer.

Because anal cancer is believed to be caused by HPV,
like cervical cancer, it may be a preventable disease. Prac-
ticing safe-sex methods should help to prevent anal can-
cer. Personswho are at ahigh risk of developing anal can-
cer may benefit from routine screening by a physician.

Special concerns

The effect of pelvic radiation therapy on fertility can
be a concern for both men and women. The need for a
colostomy raises many issues, including those related to
body image and self esteem.

See Also Fertility issues
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GALE ENCYCLOPEDIA OF CANCER



Salter, and Esmeralda Galan, eds. Atlanta: American Can-
cer Society, 2000.

Minsky, Bruce, John Hoffman, and David Kelsen. “ Cancer of
the Anal Region.” In Cancer: Principles & Practice of
Oncology. DeVita, Vincent, Samuel Hellman, and Steven
Rosenberg, eds. Philadelphia: Lippincott Williams &
Wilkins, 2001.

PERIODICALS

Ryan, David, Carolyn Compton, and Robert Mayer. “Carcino-
ma of the Anal Canal.” New England Journal of Medicine
342 (March 2000): 792-800.

ORGANIZATIONS

American Cancer Society. 1599 Clifton Rd. NE, Atlanta, GA
30329. (800) ACS-2345. <http://www.cancer.org>.

Cancer Research Institute, National Headquarters. 681 Fifth
Ave., New York, NY 10022. (800) 992-2623. <http://
Www.cancerresearch.org>.

National Institutes of Health. National Cancer Institute. 9000
Rockville Pike, Bethesda, MD 20982. (800) 4-CANCER.
<http://cancernet.nci.nih.gov>.

OTHER
“Anal Cancer.” Cancernet. Dec. 2000. 13 Apr. 2001. 9 July
2001 <http://cancernet.nci.nih.gov>.
Belinda Rowland, Ph.D.

Anastrozole see Aromatase inhibitors

I Anemia
Description

Anemiais characterized by an abnormally low num-
ber of red blood cellsin the circulating blood. It frequently
affects patients with cancer. In fact, in many cancer diag-
noses such as multiple myeloma and acute leukemia, the
presence of anemia may be what initially prompts a doctor
to suspect an underlying tumor (neoplasm). Whether or
not anemia develops depends on the type of cancer found,
the treatment employed, aswell as the presence or absence
of other underlying medical disorders.

Symptoms of malignancy-associated anemia may
range from weakness, pallor, and fatigue to shortness of
breath and increased heart rate. Symptoms of anemia can
compromise a patient’s ability to tolerate treatment, and
may severely interfere with activities of daily living.
Anemiamay be particularly problematic in older individ-
uals with cancer. The incidence and severity of anemia
tends to increase as the cancer progresses.

Blood is comprised of three major cell types: white
blood cells, which help the body fight infection;
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platelets, which help the blood to clot when necessary;
and red blood cells, which transport oxygen from the
lungs to the tissuesin the body, and then transport carbon
dioxide from those tissues back to the lungs. This
exchange is enabled by the most important component of
red blood cells—the protein called hemoglobin that
binds easily to oxygen and carbon dioxide.

Red blood cells are produced in the bone marrow
through a process called erythropoiesis. When the bone
marrow functions normally, it continuously replaces red
blood cellsto maintain anormal level that allows for ade-
guate oxygenation of the tissues. The hormone erythro-
poietin stimulates red blood cell production and sends a
message to the bone marrow to increase production when
oxygen levelsin the body are low. This mechanism is
often impaired in patients with cancer.

Causes

The causes of anemia are multifactorial, and often
those factors act in conjunction with one another. Gener-
ally, anemia may result from adirect effect of a cancer-
ous tumor, or from an indirect effect of the tumor. The
cancer process may directly cause anemia through two
main mechanisms: blood loss or bone marrow replace-
ment. However, most cases of anemiain cancer patients
result from the indirect effects of the cancer.

Direct effects of the tumor

Anemiaisafrequent complication of cancers due to
bleeding. Cancers of the head and neck, the gastrointesti-
nal and genitourinary system, and the cervix are fre-
guently associated with endogenous bleeding, or bleed-
ing that occurs outside the body. Bleeding occasionally
develops within the tumor itself, particularly in sar co-
mas, melanomas, and ovarian and liver carcinomas.

A second direct cause of anemiain cancer is bone
marrow replacement, which inhibits the body’s ability to
appropriately produce red blood cells. Certain cancers,
such as acute leukemia, lymphoma and myeloma,
directly suppress bone marrow function, thereby causing
anemia. Other types of cancer, such as prostate or breast
cancer, often spread to the bone marrow, inhibiting red
blood cell production by actually replacing the bone mar-
row itself.

Indirect effects of the tumor

Anemia of chronic disease, also called anemia of
malignancy, is the most common type of anemiaseenin
individuals with cancer. It is a diagnosis made only after
other possible causes are ruled out and if very specific
conditions are met. The presence of low levels of iron
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Anemia

KEY TERMS

Cytokines—Non-antibody proteins released by a
group of cells that act as mediators in immune
response.

Cytomegalovirus (CMV)—A virus sometimes pre-
sent in blood products.

Erythropoiesis—The process in which red blood
cells are produced in the bone marrow.

Erythropoietin—A hormone produced by the kid-
neys that stimulates the production of red blood
cells in a process called erythropoiesis.

Hematocrit—The volume percentage of red blood
cells in whole blood.

Hemoglobin—A protein in red blood cells that
transports oxygen to tissues.

coupled with normal levels of storage iron helps distin-
guish anemia of chronic disease from iron deficiency ane-
mia. Factors that cause anemia of chronic disease are not
entirely clear. However, it is believed that cytokines (non-
antibody proteins) produced by the tumor reduce produc-
tion of and impair responsiveness to erythropoietin. Typi-
cally, thistype of anemia devel ops slowly. Rapid develop-
ment of anemiamay indicate another cause.

Treatments used to manage cancer have been impli-
cated in the development of anemia in cancer patients.
Radiation therapy to large areas of bone marrow, asin
the hip area, may suppress bone marrow function and lead
to anemia. Chemother apy can also cause bone marrow
suppression, some drugs by specifically targeting red
blood cell production. Studies have shown that 10 to 40%
of patients taking cisplatin develop significant anemia.
Cisplatin, a chemotherapy drug with potentially toxic
effectsto the kidneys, is believed to reduce the production
of the hormone erythropoietin in the kidneys. Although
most treatment-induced bone marrow suppression is short
term, there is some evidence to support the possibility of
long-term problems with blood cell production.

Treatment can increase the risk of anemiain other
ways. Chemotherapy, for example, causes bone marrow
suppression that may reduce the immune system’s ability
to fight off opportunistic infection. The resulting infec-
tions can impact the bone marrow’s functioning, possibly
|eading to the development of anemia.

Hemolytic anemia is atype of anemiain which the
red blood cell has a shortened life span (normal life span
i 90-120 days). Because the bone marrow is not able to
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compensate by producing more red blood cells, anemia
results. Abnormalities in the red blood cells may be
intrinsic or may be caused by environmental factors such
as auto-antibodies to red blood cells or damage from
chemotherapy.

Although one factor may have a greater influence, it
isimportant to realize that several factors may be causing
anemia. For example, approximately 70% of patients
with multiple myeloma are anemic at the time of diagno-
sis. Anemiain these casesis caused by a combination of
mechanisms including bone marrow replacement with
cancer cells, bone marrow suppression from chemothera-
py, and impaired production of erythropoietin.

Treatments

Treatment of the anemiaisdirected at the underlying
cause. In many cases, treating or removing the cancer
corrects the red blood cell deficit. Management of
autoimmune hemolytic anemia, which can be associated
with chronic lymphocytic leukemia, may range from
the administration of corticosteroids to the surgical
removal of the spleen. More commonly, cancer-related
anemias are treated with blood transfusions and/or a drug
called epoetin alfa.

Blood transfusions

Blood transfusions have been the principle treatment
for anemiafor many years. Until the 1960s, only whole
blood was given. Then, methods of separating whole
blood were devised, allowing only particular compo-
nents, such as platelets, red blood cells, or plasma, to be
transfused.

Blood transfusions are not without risk, and must be
used carefully. Many patients react to the white blood cell
antigens by developing afever. Thisis so common that
patients are routinely premedicated to prevent fever from
developing. Individuals with long-term transfusion needs,
such as patients with leukemia, may be given blood prod-
ucts with areduced number of white blood cellsto reduce
therisk of sensitization to transfused blood.

Cytomegalovirus (CMV) isavirus that may be pre-
sent in blood products. Although it has no effect on indi-
viduals with normally functioning immune systems, can-
cer patients often have a diminished ability to fight infec-
tion. These patients may be at risk for CMV if they are
CMYV negative and receive CMV-positive blood.

Transfusion-associated graft-versus-host disease
(TA-GvHD) is another risk factor associated with blood
transfusions in cancer patients. Although it is very rare, it
is often fatal. With TA-GvHD, the patient’simmune sys-
tem does not recognize the white blood cellsin the donor
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blood as“nonself.” The donor white blood cells, however,
recognize the patient as “nonself,” and an immune-medi-
ated reaction ensues. To prevent this reaction in at-risk
patients, blood may be irradiated prior to transfusion.

Epoetin alfa

As mentioned previously, erythropoietin is a protein
produced in the kidneys that stimulates red blood cell
production. Using DNA technology, this hormone has
been replicated to create the drug epoetin alfa for the
treatment of anemiain select cancer patients. (The drug
isalso called erythropoietin.) The use of thisdrug in the
cancer setting has shown great promise, both in the treat-
ment of cancer-related anemia, and in the reduction in
the need for blood transfusion.

However, epoetin alfatherapy is not advisable for
everyone. Thisdrug is not recommended for usein can-
cer-related anemia caused by bleeding, hemolysis, or
iron deficiencies. Nor is it recommended for patients
with hypertension or albumin sensitivity. Because no
human studies are available to determine its effect on a
fetus, women taking epoetin alfa should take measuresto
prevent pregnancy.

Cancer patients with anemia who are undergoing
chemotherapy may benefit from this drug. Studies have
shown an increased hematocrit (the volume percentage
of red blood cellsin whole blood) level and a decreased
need for blood transfusions after the first month of thera-
py in this population. Epoetin afaisinjected three times
a week, and throughout therapy, blood cell counts are
monitored closely.
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I Angiogenesis inhibitors
Definition

Angiogenesis inhibitors are medicines that stop the
formation of new blood vesselsin and around cancerous
tumors.

Description

Angiogenesis inhibitors are a group of medicines
that prevent the formation of tiny new blood vessels to
the area of cancerous tumors. Angiogenesis refersto the
ability of cancer cells to form new blood vessels that
invade the tumor and other surrounding areas. Tumors
need a blood supply to nourish the cancer cells; as
tumors grow they must constantly form new blood ves-
sels. These blood vessels are also used by the cancer cells
to metastasize or spread the cancerous cells from one
area to the next. Angiogenesis inhibitors are important
because the scientific theory is that if one can remove
and/or prevent the formation of new blood vesselsin the
tumors, the cancer cellswill not be able to grow any fur-
ther. This could cause the tumorsto stay the same size or
shrink. In addition, it may be possible to prevent the
tumors from spreading by cutting off their ability to
invade other surrounding areas through these newly
formed blood vessels. There are a few drugs today
thought to work as angiogenesis inhibitors, such as
thalidomide. Additional agents being studied in ongoing
oncology clinical trials.

Nancy J. Beaulieu, RPh.,BCOP

I Angiography

Definition

Angiography is the x-ray study of the blood vessels.
An angiogram uses a radiopaque substance, or dye, to
make the blood vessels visible under x ray. Arteriogra-

phy is atype of angiography that involves the study of
the arteries.
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Angiography

An angiogram of a coronary artery. (© CNRI/Phototake NYC.
Reproduced by permission.)

Purpose

Angiography is used to detect abnormalities or block-
ages in the blood vessels (called occlusions) throughout
the circulatory system and in some organs. The procedure
is commonly used to: identify atherosclerosis; diagnose
heart disease; evaluate kidney function and detect kidney
cysts or tumors; detect an aneurysm (an abnormal bulge of
an artery that can rupture and lead to hemorrhage), tumor,
blood clot, or arteriovenous malformations (abnormal tan-
gles of arteries and veins) in the brain; and to diagnose
problems with the retina of the eye. It isalso used to give
surgeons an accurate “map” of the heart prior to open-
heart surgery, or of the brain prior to neurosurgery.

Precautions

Patients with kidney disease or injury may suffer
further kidney damage from the contrast mediums used
for angiography. Patients who have blood clotting prob-
lems, have a known allergy to contrast mediums, or are
alergic to iodine, a component of some contrast medi-
ums, may also not be suitable candidates for an angiogra-
phy procedure. Because x rays carry risks of ionizing
radiation exposure to the fetus, pregnant women are also
advised to avoid this procedure.

Description

Angiography isusualy performed at a hospital by a
trained radiologist and assisting technician or nurse. It
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takes place in an x-ray or fluoroscopy suite, and for most
types of angiograms, the patient’s vital signs will be
monitored throughout the procedure.

Angiography requires the injection of a contrast dye
that makes the blood vessels visible to x ray. Tissues such
as bones and blood vessels absorb x rays as they pass
through the body. They show up with aclear, white out-
line when captured on film. The dye isinjected through a
procedure known as arterial puncture. The puncture is
usually made in the groin area, inside elbow, or neck. The
siteis cleaned with an antiseptic agent and injected with a
local anesthetic. First, asmall incision is made in the skin
to help the needle pass. A needle containing an inner wire
called a stylet isinserted through the skin into the artery.
When the radiologist has punctured the artery with the
needle, the stylet is removed and replaced with another
long wire called a guide wire. It is normal for blood to
spout out of the needle before the guide wireisinserted.

The guide wire is fed through the outer needle into
the artery and to the area that requires angiographic
study. A fluoroscopic screen that displays a view of the
patient’s vascular system is used to pilot the wire to the
correct location. Once it is in position, the needle is
removed and a catheter is slid over the length of the
guide wire until it to reaches the area of study. The guide
wireis removed and the catheter isleft in placein prepa
ration for theinjection of the contrast medium, or dye.

Depending on the type of angiography procedure
being performed, the contrast medium is either injected
by hand with a syringe or is mechanically injected with
an automatic injector connected to the catheter. An auto-
matic injector is used frequently becauseit is able to pro-
pel alarge volume of dye very quickly to the angiogram
site. The patient is warned that the injection will start,
and instructed to remain very still. The injection causes
some mild to moderate discomfort. Possible side effects
or reactions include headache, dizziness, irregular heart-
beat, nausea, warmth, burning sensation, and chest pain,
but they usually last only momentarily. To view the area
of study from different angles or perspectives, the patient
may be asked to change positions several times, and sub-
sequent dye injections may be administered. During any
injection, the patient or the camera may move.

Throughout the dye injection procedure, x-ray pic-
tures and/or fluoroscopic pictures (moving x rays) will
be taken. Because of the high pressure of arterial blood
flow, the dye will dissipate through the patient’s system
quickly, so pictures must be taken in rapid succession.
An automatic film changer is used because the manual
changing of x-ray plates can eat up valuable time.

Once the x rays are complete, the catheter is slowly
and carefully removed from the patient. Pressure is
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applied to the site with a sandbag or other weight for 10
to 20 minutesin order for clotting to take place and the
arterial puncture to reseal itself. A pressure bandageis
then applied.

Most angiograms follow the general procedures out-
lined above, but vary slightly depending on the area of
the vascular system being studied. In addition to x rays,
technological advances have allowed physiciansto use
other diagnostic tools for angiography, such as comput-
ed tomography (CT) scans and magnetic resonance
imaging (MRI). A variety of common angiography pro-
cedures are outlined below:

Cerebral angiography

Cerebral angiography is used to detect aneurysms,
blood clots, and other vascular irregularitiesin the brain.
The catheter isinserted into the femoral artery (the main
artery of the thigh) or the carotid artery in the neck, and
the injected contrast medium travels through the blood
vessels of the brain. Patients frequently experience
headache, warmth, or a burning sensation in the head or
neck during the injection portion of the procedure. A
cerebral angiogram takes two to four hoursto complete.

Coronary angiography

Coronary angiography is administered by a cardiolo-
gist with training in radiology or, occasionally, by aradi-
ologist. The arterial puncture is typically given in the
femoral artery, and the cardiol ogist uses a guide wire and
catheter to perform a contrast injection and x-ray series
on the coronary arteries (arteries that supply the heart
with oxygenated blood). The catheter may also be placed
in the left ventricle to examine the mitral and aortic valves
of the heart. If the cardiologist requires aview of the right
ventricle of the heart or of the tricuspid or pulmonic
valves, the catheter will be inserted through alarge vein
and guided into the right ventricle. The catheter also
serves the purpose of monitoring blood pressuresin these
different locationsinside the heart. The angiogram proce-
dure takes several hours, depending on the complexity of
the procedure. Some cardiologists prefer to use a compbi-
nation of CT and x-ray angiography to study the heart.

Pulmonary angiography

Pulmonary, or lung, angiography is performed to
evaluate blood circulation to the lungs. It is aso consid-
ered the most accurate diagnostic test for detecting a pul-
monary embolism, although some physicians prefer CT
or MRI scans because they are lessinvasive. New tech-
nology has improved the accuracy of these alternative
methods. The procedure differs from cerebral and coro-
nary angiograms in that the guide wire and catheter are
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inserted into avein instead of an artery, and are guided
up through the chambers of the heart and into the pul-
monary artery. Throughout the procedure, the patient’s
vital signs are monitored to ensure that the catheter does
not cause arrhythmias, or irregular heartbeats. The con-
trast medium is then injected into the pulmonary artery
where it circulates through the lung capillaries. The test
typically takes up to 90 minutes.

Kidney angiography

Patients with chronic renal disease or injury can suf-
fer further damage to their kidneys from the contrast
medium used in a kidney angiogram, yet they often
require the test to evaluate kidney function. These
patients should be well-hydrated with a intravenous
saline drip before the procedure, and may benefit from
available medications (e.g., dopamine) that help to pro-
tect the kidney from further injury due to contrast agents.
During a kidney angiogram, the guide wire and catheter
areinserted into the femoral artery in the groin area and
advanced through the abdominal aorta, the main artery in
the abdomen, and into the renal arteries. The procedure
will take approximately one hour.

Fluorescein angiography

Fluorescein angiography is used to diagnose retinal
problems and circulatory disorders. It istypically con-
ducted as an outpatient procedure. The patient’s pupils
are dilated with eye drops and he rests his chin and fore-
head against a bracing apparatus to keep it still. Sodium
fluorescein dye is then injected with a syringe into avein
in the patient’'s arm. The dye will travel through the
patient’s body and into the blood vessels of the eye. The
procedure does not require x rays. Instead, arapid series
of close-up photographs of the patient’s eyes are taken,
one set immediately after the dyeisinjected, and a sec-
ond set approximately 20 minutes later once the dye has
moved through the patient’s vascular system. The entire
procedure takes up to one hour.

Celiac and mesenteric angiography

Celiac and mesenteric angiography involves x-ray
exploration of the celiac and mesenteric arteries, arteria
branches of the abdominal aortathat supply blood to the
abdomen and digestive system. The test is commonly
used to detect aneurysm, thrombosis, and signs of
ischemia in the celiac and mesenteric arteries, and to
locate the source of gastrointestinal bleeding. It is aso
used in the diagnosis of a number of conditions, includ-
ing portal hypertension and cirrhosis. The procedure can
take up to three hours, depending on the number of blood
vessels studied.

61

AydeigoiSuy



Angiography

KEY TERMS

Arteriosclerosis—A chronic condition character-
ized by thickening and hardening of the arteries and
the buildup of plaque on the arterial walls. Arte-
riosclerosis can slow or impair blood circulation.

Carotid artery—An artery located in the neck.

Catheter—A long, thin, flexible tube used in angiog-
raphy to inject contrast material into the arteries.

Cirrhosis—A condition characterized by the
destruction of healthy liver tissue. A cirrhotic liver is
scarred and cannot break down the proteins in the
bloodstream. Cirrhosis is associated with portal
hypertension.

Computed tomography (CT)—A non-invasive diag-
nostic tool radiologists may use instead of x-ray
angiography.

Embolism—A blood clot, air bubble, or clot of for-
eign material that travels and blocks the flow of
blood in an artery. When blood supply to a tissue or
organ is blocked by an embolism, infarction, or
death of the tissue the artery feeds, occurs. Without
immediate and appropriate treatment, an embolism
can be fatal.

Femoral artery—An artery located in the groin area
that is the most frequently accessed site for arterial
puncture in angiography.

Fluorescein dye—An orange dye used to illuminate
the blood vessels of the retina in fluorescein angiog-

raphy.

Splenoportography

A splenoportograph is a variation of an angiogram
that involves the injection of contrast medium directly
into the spleen to view the splenic and portal veins. It is
used to diagnose blockages in the splenic vein and portal
vein thrombosis and to assess the strength and location of
the vascular system prior to liver transplantation.

Most angiography procedures are typically paid for by
major medical insurance. Patients should check with their
individual insurance plansto determine their coverage.

Preparation

Patients undergoing an angiogram are advised to
stop eating and drinking eight hours prior to the proce-
dure. They must remove al jewelry before the procedure
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Fluoroscopic screen—A fluorescent screen which
displays moving x rays of the body. Fluoroscopy
allows the radiologist to visualize the guide wire and
catheter he is moving through the patient’s artery.

Guide wire—A wire that is inserted into an artery to
guide a catheter to a certain location in the body.

Ischemia—A lack of normal blood supply to a
organ or body part because of blockages or con-
striction of the blood vessels.

Magnetic resonance imaging (MRI)—A non-inva-
sive diagnostic tool radiologists may use instead of
x-ray angiography. MRI scans use magnetic waves
to create a picture of structures in the body.

Necrosis—Cellular or tissue death; skin necrosis
may be caused by multiple, consecutive doses of
radiation from fluoroscopic or x-ray procedures.

Plaque—Fatty material that is deposited on the
inside of the arterial wall.

Portal hypertension—A condition caused by cirrho-
sis of the liver. It is characterized by impaired or
reversed blood flow from the portal vein to the liver,
an enlarged spleen, and dilated veins in the esopha-
gus and stomach.

Portal vein thrombosis—The development of a
blood clot in the vein that brings blood into the
liver. Untreated portal vein thrombosis causes por-
tal hypertension.

and change into a hospital gown. If the arterial puncture
isto be made in the armpit or groin area, shaving may be
required. A sedative may be administered to relax the
patient for the procedure. An 1V line will aso beinserted
into a vein in the patient’s arm before the procedure
beginsin case medication or blood products are required
during the angiogram.

Prior to the angiography procedure, patients will be
briefed on the details of the test, the benefits and risks,
and the possible complications involved, and asked to
sign an informed consent form.

Aftercare

Because life-threatening internal bleeding is a possi-
ble complication of an arterial puncture, an overnight stay
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in the hospital is sometimes recommended following an
angiography procedure, particularly with cerebral and
coronary angiograms. If the procedure is performed on an
outpatient basis, the patient is typically kept under close
observation for a period of six to twelve hours before
being released. If the arterial puncture was performed in
the femoral artery, the patient will be instructed to keep
hisleg straight and relatively immobile during the obser-
vation period. The patient’s blood pressure and vita signs
will be monitored and the puncture site observed closely.
Pain medication may be prescribed if the patient is expe-
riencing discomfort from the puncture, and a cold pack is
applied to the site to reduce swelling. It is normal for the
puncture site to be sore and bruised for several weeks.
The patient may also develop a hematoma, a hard mass
created by the blood vessdl's broken during the procedure.
Hematomas should be watched carefully, as they may
indicate continued bleeding of the arterial puncture site.
Patients may be given intravenous fluids and may experi-
ence afrequent need to urinate due to the x-ray dye.

Angiography patients are al so advised to enjoy afew
days of rest and relaxation after the procedure in order to
avoid placing any undue stress on the arterial puncture.
Patients who experience continued bleeding or abnormal
swelling of the puncture site, sudden dizziness, chest
pains, chills, nausea, headaches, or numbnessin the days
following an angiography procedure should seek medical
attention immediately.

Patients undergoing a fluorescein angiography
should not drive or expose their eyes to direct sunlight
for 12 hours following the procedure.

Risks

Because angiography involves puncturing an artery,
internal bleeding or hemorrhage are possible complica-
tions of the test. As with any invasive procedure, infec-
tion of the puncture site or bloodstream is also a risk, but
thisisrare.

A stroke or heart attack may be triggered by an
angiogram if blood clots or plague on the inside of the
arterial wall are dislodged by the catheter and form a
blockage in the blood vessels or artery. The heart may
also become irritated by the movement of the catheter
through its chambers during pulmonary and coronary
angiography procedures, and arrhythmias may develop.

Patients who develop an allergic reaction to the con-
trast medium used in angiography may experience avari-
ety of symptoms, including swelling, difficulty breath-
ing, heart failure, or a sudden drop in blood pressure. |If
the patient is aware of the allergy before the test is
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QUESTIONS
TO ASK THE DOCTOR

¢ Did you see any abnormalities?

e How long will I need to stay in the hospital?
How many days until | can resume normal
activities?

* When can | resume any medications that were
stopped?

e What future care will | need?

administered, certain medications can be administered at
that time to counteract the reaction.

Angiography involves minor exposure to radiation
through the x rays and fluoroscopic guidance used in the
procedure. Unless the patient is pregnant, or multiple
radiological or fluoroscopic studies are required, the
small dose of radiation incurred during a single proce-
dure poses little risk. However, multiple studies requiring
fluoroscopic exposure that are conducted in a short time
period have been known to cause skin necrosis (cell
death) in some individuals. Thisrisk can be minimized
by careful monitoring and documentation of cumulative
radiation doses administered to these patients.

Normal results

The results of an angiogram or arteriogram depend
on the artery or organ system being examined. Generally,
test results should display a normal and unimpeded flow
of blood through the vascular system. Fluorescein
angiography should result in no leakage of fluorescein
dye through the retinal blood vessels.

Abnormal results

Abnormal results of an angiography may display a
restricted blood vessel or arterial blood flow (ischemia)
or an irregular placement or location of blood vessels.
The results of an angiography vary widely by the type of
procedure performed, and should be interpreted and
explained to the patient by atrained radiologist.

Resources
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I Anorexia
Definition

Anorexia is characterized by a loss of appetite or
lack of desireto eat.

Description

Anorexiais common in cancer patients with report-
ed incidence between 15% and 40%. Primary anorexiais
especially prevalent in patients with advanced malignan-
cy, and is frequently a side effect of cancer treatments.
Sometimes, early symptoms may remain undiagnosed, or
will be masked by a more generalized wasting of the
body from chronic disease, known as cachexia.

When patients experience appetite l0ss, decreased
energy consumption will subsequently lead to weight
loss. When inadequate calories are consumed, the body
may become weaker and less able to tolerate cancer ther-
apies. As body weight decreases, cachexia setsin, and a
general failure to thrive may make it more difficult to
fight off illness and infection. A poor response to cancer
treatments, reduced quality of life, and death may result
from substantial weight loss. The spiraling effect of a
patient’s rel uctance to eat is a source of frequent anxiety
for caregivers. Weight loss due to anorexia may be tem-
porary or may continue at alife-threatening pace if the
patient continues to consume inadequate energy to sus-
tain bodyweight.

Causes

It is normal for a patient to consume less energy
when not as active. It is also natural to lose interest in
food when individuals are seriously ill. However, it is
essential in anorexic patients to consider whether the loss
of appetite isthe result of a natural disinterest in eating
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(primary anorexia), or is due to some reversible cause
(secondary anorexia).

Secondary anorexia may be a result of:

* nausea with or without fear of vomiting after food con-
sumption

« fatigue

* constipation

« sores in the mouth or mouth pain

* candidiasis

« unappetizing food or change in food preference due to
cancer-related treatments

* depression

« odorsin the environment, or heightened sensitivity to
odors as aresult of cancer-related treatments

« early satiation

» metabolic causes such as hyper calcemia and uremia

« radiation therapy or chemotherapy

« drugs such as antibiotics or drugs that can cause nau-
sea

Special concerns

In order to allow normal tissue repair following
aggressive cancer therapies, patients require adequate
energy and macronutrients in the form of protein, carbo-
hydrates, and fat. Inadequate consumption of food
and/or poor nutrition may impair the ability of a patient
to tolerate a specific therapy. If alow tolerance to thera-
py necessitates a decrease in dose, the therapy’s effec-
tiveness could be compromised. Wound healing may
also be impaired with poor nutrition and inadequate
energy intake.

Individuals who experience pain, nausea, or diar -
rhea due to the side effects of radiation and chemothera-
py may want to discuss treatments options with their
doctor to ease these side effects.

Treatments
Dietary tips for managing anorexia

* Serve food when the patient is hungry. A microwave
oven often helps.

* Have the patient eat small meals every one to two
hours, or time meals corresponding to when the patient
feels best (typically early in the day).

« If only alittle food is consumed by the patient, it should
ideally be high in protein and calories. Avoid empty
calories (i.e. foods without protein and nutrients).
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» Add extra calories and protein to foods with the use of
butter, skim milk powder, commercially prepared pro-
tein powder, honey, or brown sugar.

* Try to tempt the patient with tiny portions on small plates.
« Serve food in an attractive manner.

 Food ismore likely to be eaten if it is served at frequent
intervals unrelated to standard meal times.

* Avoid strong aromasif the patient finds them bothersome.

* Avoid liquids with meals to decrease problems of early
satiety

* A small alcoholic drink of the patient’s choice may help
unless contraindicated.

 Consider flavors, consistency and quantity of food
when preparing meals.

» Encourage eating with friends or family members; a
meal in asocial setting may help the patient to eat.

* Stimulate appetite with light exercise.

» Treat any underlying cause and, if a particular drug
appears to be the cause, modify drug regimen.

» Have the patient take medications with high-calories
fluids, i.e. commercial liquid supplements unless med-
ication necessitates an empty stomach.

Often, patients may experience difficulty with eating
due to upper gastrointestinal blockage such as problems
with swallowing, esophageal narrowing, tumor, stomach
weakness, paralysis, or other conditions that preclude
normal food intake. In those circumstances, enteral nutri-
tion may be administered through a tube into the gas-
trointestinal tract via the nose, or through surgically
placed tubes into the stomach or intestines. If the gas-
trointestinal tract isworking and will not be affected by
the cancer treatments, then enteral support by feeding
directly into the gut is preferable. Parenteral nutrition
(most often an infusion into avein) can be used if the gut
is not functioning properly or if there are other reasons
that prevent enteral feeding.

An appetite stimulant may be given such as mege-
strol acetate or dexamethasone. In clinical trials, both
these medications appear to have similar and effective
appetite stimulating effects with megestrol acetate having
a dlightly better toxicity profile. Fluoxymesterone has
shown inferior efficacy and an unfavorable toxicity profile.

Alternative and complementary therapies

Depression may affect approximately 15-25% of
cancer patients, particularly if the prognosis for recovery
is poor. If anorexiais due to depression, there are antide-
pressant choices available through a physician. Counsel-
ing may be a so be sought through a psychologist or psy-
chiatrist to deal with depression.
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KEY TERMS

Anorexia—A condition frequently observed in
cancer patients characterized by a loss of appetite
or desire to eat.

Cancer—A term for diseases in which abnormal
cells divide without control. Cancer cells can
invade nearby tissues and can spread through the
bloodstream and lymphatic system to other parts
of the body.

Candidiasis—A yeast-like fungal infection occur-
ing on the skin or mucous membranes, i.e. mouth.

Chemotherapy—Chemotherapy kills cancer cells
using drugs taken orally or by needle in a vein or
muscle. It is referred to as a systemic treatment
due to fact that it travels through the bloodstream
and kills cancer cells outside the small intestine.

Hypercalcemia—A high calcium blood concen-
tration above 10.5 milligrams per deciliter of
blood. Increased gastrointestinal tract absorption
or increased intake of calcium may lead to hyper-
calcemia.

Malignant (also malignancy)—Meaning cancer-
ous; a tumor or growth that often destroys sur-
rounding tissue and spreads to other parts of the
body.

Radiation therapy—Also called radiotherapy; uses
high-energy x-rays to kill cancer cells.

Satiation—A feeling of fullness or satisfaction dur-
ing or after food intake.

Uremia—An excess of nitrogenous substances in
the blood that are toxic and usually excreted by
the kidneys.

St. John's Wort has been used as a herbal remedy for
treatment of depression, but it and prescription antide-
pressants is a dangerous combination that may cause
symptoms such as nausea, weakness, and may cause one
to become incoherent. It is important to check with a
dietitian or doctor before taking nutritional supplements
or alternative therapies because they may interfere with
cancer medications or treatments.

Resources
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Keane, Maureen et al.What to Eat If You Have Cancer: A
Guide to Adding Nutritional Therapy to Your Treatment
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I Anoscopy
Definition

Anoscopy is a diagnostic procedure that allows a
gastroenterologist or other physician to visually examine
the rectum, anus, and anal canal.

Purpose

Doctors use anoscopy to diagnose rectal cancer and
cancer of the anus. This procedure can aso help the doctor:

« detect any lesions that could not be felt during adigital
examination

* determine whether squamous cell carcinomasinvolving
lymph nodes in or near the groin (inguina lymph
nodes) originated in the genital area or in or near the
anus or rectum
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« confirm the source of malignancies that have spread to
the anorectal areafrom other parts of the body

Doctors also perform anoscopy to determine
whether a patient has hemorrhoids or anal:

* growths or nodules (polyps)
* ulcer-like grooves (fissures)
* inflammation

« infection

Description

After removing underwear, the patient bends forward
over the examining table or lies on one side with knees
drawn up to the chest. The doctor performs a digital
examination to make sure no tumor or other abnormality
will obstruct the passage of a slender lubricated tube
(anoscope). As the doctor gently guides the anoscope a
few inches into the rectum, the patient is told to bear
down as though having a bowel movement, then relax.

By tensing and relaxing, the patient makes it easier
for the doctor to insert the anoscope, and discover
growths in the lining of the rectum that could not be
detected during the digital examination.

Directing alight into the anoscope gives the doctor a
clear view of any tears or other irregularities in the lower
anus or rectum. A doctor who suspects that a patient may
have cancer will remove tissue for biopsy in the course
of this procedure.

Slowly withdrawing the anoscope allows the doctor
to thoroughly inspect the entire anal canal. Asthe proce-
dure is being performed, the doctor explains what is hap-
pening, and why the patient feels pressure.

Removing tissue samples for biopsy can pinch, but
anoscopy does not usually cause pain. Patients do experi-
ence the sensation of needing to have abowel movement.

Preparation

The rectum should be emptied of fecal matter (stool)
before the procedure is performed. The doctor may sug-
gest using:

* alaxative,

* an enema,

* Or some other preparation
to clear the rectum.

Aftercare

As soon as the procedure is completed, the doctor
can tell the patient whether the results are normal or
abnormal, and the patient can resume normal activities.
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KEY TERMS

Anorectal—Pertaining to the anus and rectum

Anus—The opening of the rectum through which
feces leave the body

Rectum—The portion of the large intestine where
feces is stored before leaving the body

Risks

Removing tissue for biopsy may cause alittle bleed-
ing and some slight pain, but there are no significant
risks associated with anoscopy.

Normal results
A normal anoscopy reveals no evidence of:
* tumor
« tissue irregularities
* polyps
* fissures
* hemorrhoids
* inflammation
* infection

or other abnormalities. The size, color, and shape of
the anal canal look like they should.

Abnormal results

Abnormal results of anoscopy can indicate the pres-
ence of:

* cancer
* abscesses

* polyps

* inflammation
* infection

» fissures

* hemorrhoids

See Also Anal cancer; Digital rectal examination

Resources

BOOKS

Cahill, Matthew. Everything You Need To Know About Medical
Treatments. Springhouse, PA: Springhouse Corporatioon,
1996.
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QUESTIONS
TO ASK THE DOCTOR

e Why do you want me to have an anoscopy?
* How long will this procedure take?

e What will the results of this test tell you?

OTHER
Anoscopy <http://www.thriveonline.oxygen.com/medical/
library/article/003890.html>. 14 May 2001.

Maureen Haggerty

I Antiandrogens
Definition

Antiandrogens, including flutamide (brand name
Eulexin or Euflex), bicalutamide (brand name Casodex),
and nilutamide (brand name Nilandron), are medicines
used in the treatment of advanced prostate cancer.

Purpose

Antiandrogens are approved by the Food and Drug
Administration (FDA) for the treatment of prostate gland
cancer that has spread to other areas of the body.

Purpose

Antiandrogen therapy stops or blocks the effect
androgen presence has on tumor cells of the prostate.
Antiandrogens are combined with either surgery or drug
therapy that shuts down male hormone production. The
common drugs used with antiandrogens are known as
leuteinizing hormone releasing hormone (LHRH) ago-
nists, referred to by the brand names Lupron or Zoladex.
The LHRH agonists produce side effects that the antian-
drogens can keep under control and the combination of
the two agents has improved survival in prostate cancer
patients.

Description

Antiandrogens will not cure prostate cancer, but they
will help improve some of the disease’s symptoms. They
may also increase survival time.
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KEY TERMS

Adrenal gland—Small organ located above the
kidneys that produce hormones.

Food and Drug Administration—A government
agency that oversees public safety in relation to
drugs and medical devices. The FDA gives
approval to pharmaceutical companies for com-
mercial marketing of their products

LHRH agonists—Luteinizing hormone-releasing
hormone drugs that initially stimulate the testes to
make and release testosterone. With time, as the
amount of testosterone in the blood rises, it stops the
production of luteinizing hormone, which results in
stopping overall production of testosterone.

Androgens are made naturally in the body and
include the hormone testosterone and its related com-
pound, dihydrotestosterone. The testes produce the
majority of testosterone. The adrenal glands also produce
androgensin smaller amounts. Prostate cancer cells grow
due to normal levels of androgens produced by the body.
Some patients have prostate tumors that are extra-sensi-
tive to androgens in the blood. The androgens attach to
receptors on the tumor cells and send a signal to the
tumor cells causing them to grow and multiply. Antian-
drogen drugs block the receptors on the prostate cancer
cell that are sensitive to the androgen hormones. By
blocking these receptors, known as androgen-receptors,
the cancer cells cannot be instructed to grow and multi-
ply. Antiandrogens al so cause the body to decrease pro-
duction of androgens and, as aresult, their effects.

Recommended dosage
Flutamide

Flutamide is an oral capsule dosed at 250 mg three
times a day in combination with the LHRH agonist or
surgical removal of the testis.

Bicalutamide

Bicautamideisan ord tablet dosed a 50 mg once aday
in combination with the LHRH agonist. The dose may need
to be decreased in patients with decreased liver function.

Nilutamide

Nilutamideis an oral tablet dosed at 300 mg once a
day for 30 days then 150 mg once a day in combination
with surgical removal of the testis.
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Precautions

Although antiandrogens are primarily given to men,
women taking them should avoid pregnancy. Antiandro-
gens block the male hormone called testosterone and, as
aresult, can adversely affect the devel oping fetus. Blood
counts will be monitored while on antiandrogen therapy.

Side effects

The most common side effects from all antiandrogens
are due to the decreased levels of hormones. These com-
monly include hot flashes, loss of sex drive, and impo-
tence (the inability of malesto have sexual intercourse).

Antiandrogens can cause mild nausea, vomiting,
diarrhea, loss of appetite, enlarged breasts or breast ten-
derness, skin reactions, muscle aches, liver problems,
blood in the urine and generalized pain and decrease in
blood counts. Nilutamide may cause visual disturbances,
with patients having difficulty with the dark. Rarely, lung
problems have occurred due to nilutamide or bicalu-
tamide, including cough and shortness of breath.

Use with caution in patients who are receiving the
blood-thinning drug warfarin or the drugs phenytoin
and theophylline. Combining these drugs with antiandro-
gen therapy may increase the effects or side effects of
these agents.

Interactions

Patients should tell their doctors if they have a
known allergic reaction to antiandrogens or any other
medications or substances, such as foods and preserva-
tives. Before taking any new medications, including non-
prescription medications, vitamins, and herbal medica-
tions, the patients should notify their doctors.

Nancy J. Beaulieu, RPh., BCOP

I Antibiotics
Definition

Antibiotics are drugs that are used to treat infections
caused by bacteria and other organisms, including proto-
Z0a, parasites, and fungi.

Purpose
Many treatments for cancer destroy disease-fighting

white blood cells, thereby reducing the body’s ability to
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fight infection. For example, bladder, pulmonary, and
urinary tract infections may occur with chemother apy.
Single-celled organisms called protozoa are rarely a
problem for healthy individuals. However, they can
cause serious infections in individuals with low white
blood cell counts. Because of the dangers that infections
present for cancer patients, antibiotic treatment often is
initiated before the exact nature of the infection has been
determined; instead, the choice of antibiotic may depend
on the site of the infection and the organism that is likely
to be the cause. Often, an antibiotic that kills a broad
spectrum of bacteria is chosen and several antibiotics
may be used together.

Description

The common antibiotics that are used during cancer
treatment include:

* Atovaquone (Mapren): antiprotozoal drug used to pre-
vent and treat a very serious type of pneumonia called
Pneumocystis carinii pneumonia (PCP), in individuals
who experience serious side effects with SMZ-TMP
(Sulfamethoxazol e/ Trimethoprim, brand name Bactrim).

* Aztreonam (A zactam): monobactam antibiotic used to
treat gram-negative bacterial infections of the urinary
and lower respiratory tracts and the female organs, and
infections that are present throughout the body (sys-
temic infections or septicemia).

* Cefepime (Maxipime), ceftazidime (Ceptaz, Fortaz,
Tazicef, Tazidime), and ceftriaxone sodium (Rocephin):
members of agroup of antibiotics called cephalosporins
used to treat bacterial infections of the urinary and lower
respiratory tracts, and infections of the skin, bones,
joints, pelvis, and abdomen.

« Ciprofloxacin (Cipro): fluoroguinolone antibiotic used
to treat certain gram-negative and gram-positive bacte-
riaand some mycobacteria.

« Clindamycin phosphate (Cleocin): used to treat gram-
positive and gram-negative bacterial infections and, in
individuals who are allergic to sulfadiazine, toxoplas-
mosis caused by a parasitic protozoa.

» Gentamicin (gentamycin) sulfate (generic name prod-
uct, Garamycin, G-Mycin, Jenamicin): aminoglycoside
antibiotic used to treat serious infections by many
gram-negative bacteria that cannot be treated with other
medicines.

» Metronidazole hydrochloride (Flagyl, Metric 21, Metro
|.V., Protostat): used for anagrobic bacteriaand protozoa.

» Pentamidine (generic name product, Pentam 300): used
to treat PCP if serious side effects develop with SMZ-
TMP.
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 Pyrimethamine (Daraprim): antiprotozoal medicine
used together with sulfadiazine to treat toxoplasmosis;
or in combination with other medicines for treating
mild to moderate PCP, in individuals who cannot toler-
ate the standard treatment.

* Sulfadiazine (generic name product): sulfonamide
antibiotic used with pyrimethamine to treat toxoplas-
MoSis.

» Sulfamethoxazole-Trimethoprim (SMZ-TMP) (generic
name product, Bactrim, Cofatrim Forte, Cotrim, Septra,
Sulfatrim): the sulfonamide antibiotic, sulfamethoxa-
zole, used in combination with trimethoprim, to prevent
and treat PCP and bacterial infections, such as bronchi-
tisand middle ear and urinary tract infections.

 Trimethoprim (generic name product, Proloprim,
Trimpex): primarily used to prevent or treat urinary
tract infections.

« VVancomycin hydrochloride (generic name product, Van-
cacin): glycopeptide antibiotic used to treat a variety of
serious gram-positive bacterial infections for which other
medicines are ineffective, including strains of Saphylo-
coccus that are resistant to most oral antibiotics.

Most of these antibiotics kill bacteria by preventing
them from making protein for their cell walls.
Ciprofloxacin and metronidazole prevent bacteria from
reproducing by interfering with their ability to make new
DNA. All of these drugs are approved for prescription by
the U.S. Food and Drug Administration.

Recommended dosage

Dosages of antibiotics depend on the individual, the
infection that is being treated, and the presence of other
medical conditions. For children, the dosage usually is
based on body weight and is lower than the adult dosage.
To be effective, an entire treatment with antibiotics must
be completed, even if the symptoms of infection have
disappeared. Furthermore, it is important to keep the
level of antibiotic in the body at a constant level during
treatment. Therefore, the drug should be taken on aregu-
lar schedule. If a dose is missed, it should be taken as
soon as possible. If it isamost time for the next dose, the
missed dose should be skipped. Doubling up doses is
generally not recommended.

Average adult dosages of common antibiotics for
cancer patients are asfollows:

* Atovaguone: for PCP treatment, 750 mg oral suspen-
sion twice a day, or tablets three times per day, for 21
days, for PCP prevention, 1,500 mg oral suspension,
once aday; must be taken with balanced meals.
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 Aztreonam: 1-2 gm every 6-12 hours, injected into a
vein, over a 20-60 minute-period.

 Cefepime:; 500 mg to 2 gm, injected into avein or mus-
cle, every 8-12 hoursfor 7-10 days.

« Ceftazidime: 250 mg to 2 gm, injected into a vein or
muscle, every 8-12 hours.

« Ceftriaxone: 1-2 gm, injected into a vein or muscle,
every 24 hours.

« Ciprofloxacin: 500-750 mg of the tablet or suspension,
every 12 hours, for 3-28 days, taken two hours after
meals with 8 oz of water; bone and joint infections usu-
ally are treated for at least 4-6 weeks; 200400 mg
injected every 8-12 hours.

* Clindamycin: 150-300 mg of capsule or solution, every
six hours; 300600 mg every six to eight hours or 900
mg every eight hours, injected into avein or muscle.

« Gentamicin: dosage determined by body weight, every
8-24 hoursfor at least 7-10 days, injected into avein
or muscle.

» Metronidazole: for bacterial infections, 7.5 mg per kg
(3.4 mg per Ib) of body weight up to a maximum of 1
gm, every six hoursfor at least seven days (capsules or
tablets); 15 mg per kg (6.8 mg per Ib) for thefirst dose,
followed by half that dosage every six hoursfor at least
seven days (injected into a vein); for protozoal infec-
tions caused by amebas, 500—750 mg of oral medicine,
three times per day for 5-10 days; for trichomoniasis,
2 gm for one day or 250 mg three times per day for
seven days (oral medicine); extended-rel ease tablets
for vaginal bacterial infections, 750 mg once a day for
seven days.

* Pentamidine: for treating PCP, 4 mg per kg (1.8 mg per
Ib) of body weight, once per day for 14-21 days, inject-
ed into avein over one to two hours, while lying down.

* Pyrimethamine: for toxoplasmosis, 25-200 mg tablets,
taken with other medicine, for several weeks.

* Sulfadiazine: for bacterial and protozoal infections, 2—4
gm for thefirst dose, followed by 1 gm every four to six
hours (tablets).

* SMZ-TMP: 800 mg of sulfamethoxazole and 160 mg
of trimethoprim, (tablet or oral suspension), every 12
hours for bacterial infections and every 24 hours for
prevention of PCP; dosage based on body weight for
PCP treatment; injections based on body weight, every
six, eight or 12 hours for bacterial infections and every
six hoursfor PCP treatment.

* Trimethoprim: 100 mg tablet every 12 hours for 10
days; for prevention of urinary tract infections, once a
day for along period.
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« Vancomycin: 7.5 mg per kg (3.4 mg per Ib) of body
weight, or 500 mg-1 gram, injected or taken orally,
every 6-12 hours.

Precautions

Stomach or intestinal problems or coalitis (inflamma-
tion of the colon) may affect the use of:

* Atovaguone

« Cephalosporins

* Clindamycin
Kidney or liver disease may affect the use of:

* Aztreonam

» Cefepime

* Ceftazidime

« Ciprofloxacin

* Clindamycin

» Gentamicin

* Metronidazole

* Pentamidine

* Pyrimethamine

* Sulfadiazine

e SMZ-TMP

* Trimethoprim

« Vancomycin

Central nervous system or seizure disorders may
affect the use of:

« Ciprofloxacin
* Metronidazole
* Pyrimethamine

Anemia (low red blood cell count) or other blood
disorders may affect the use of:

» Metronidazole
* Pentamidine

* Pyrimethamine
« Sulfadiazine

e SMZ-TMP

* Trimethoprim

Ciprofloxacin may not be suitable for individuals
with tendinitis or with skin sensitivities to sunlight. Gen-
tamicin may not be suitable for people with hearing
problems, myasthenia gravis, or Parkinson's disease.
M etronidazole may not be suitable for individual s with
heart disease, oral or vaginal yeast infections, or ahistory
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of alcoholism. Pentamidine may not be suitable for indi-
viduals with heart disease, bleeding disorders, or low
blood pressure. Pentamidine may affect blood sugar lev-
els, making control of diabetes mellitus or hypoglycemia
(low blood sugar) difficult. Vancomycin may not be
appropriate for individuals with hearing problems.

Many antibiotics should not be taken during preg-
nancy or while breast-feeding. Older individuals may be
more susceptible to the side effects of sulfadiazine,
SMZ-TMP, or trimethoprim.

Side effects

Some individuals may have allergic reactions to
antibiotics. If symptoms of an allergic reaction (such as
rash, shortness of breath, swelling of the face and neck),
severe diarrhea, or abdominal cramping occur, the
antibiotic should be stopped and the individual should
seek medical advice.

Because antibiotics can affect bacteria that are bene-
ficial, as well as those that are harmful, women may
become susceptible to infections by fungi when taking
antibiotics. Vaginal itching or discharge may be symp-
toms of such infections. All patients may develop oral
fungal infections of the mouth, indicated by white
plagues in the mouth.

Injected antibiotics may result inirritation, pain, ten-
derness, or swelling in the vein used for injection. Antibi-
otics used in cancer patients may have numerous side
effects, both minor and severe; however, most side
effects are uncommon or rare.

The more common side effects of atovaguone, aztre-
onam, cephal osporins, ciprofloxacin, clindamycin, gen-
tamicin, metronidazole, and SMZ-TMP include:

* nausea and vomiting
* diarrhea
* loss of appetite

Eating active cultured yogurt may help counteract
diarrhea, but if a patient has low white blood cells, this
remedy is not recommended. For mild diarrhea with
cephalosporins, only diarrhea medicines containing
kaolin or attapulgite should be taken. With clindamycin,
diarrhea medicines containing attapulgite should be
taken several hours before or after the oral antibiotic.
Diarrhea following antibiotics like clindamycin may
indicate a bacterial infection that needs additional thera-
py, and a physician should be consulted.

Other side effects of atovaguone may include:
* fever
* skin rash
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KEY TERMS

Gram-negative—Types of bacteria that do not
retain Gram stain.

Gram-positive—Types of bacteria that retain Gram
stain.

Mycobacteria—Rod-shaped bacteria, some of
which cause human diseases such as tuberculosis.

Pneumocystis carinii pneumonia (PCP)—Serious
type of pneumonia caused by the protozoan Pneu-
mocystis carinii.

Protozoa—Single-celled animals.

Toxoplasmosis—Infection caused by the protozoan
parasite Toxoplasma gondlii, affecting animals and
humans with suppressed immune systems.

Trichomoniasis—Infection caused by a protozoan
of the genus Trichomonas; especially vaginitis
caused by Trichomonas vaginalis

* cough
* headache
* insomnia
Other side effects of ciprofloxacin may include:
* abdominal pain
* increase in blood tests for kidney function
* dizziness or light-headedness
« inflammation or tearing of atendon
* drowsiness
* insomnia

Other common side effects of clindamycin include
abdominal pain and fever. Side effects may occur up to
several weeks after treatment with this medicine.

Gentamicin and vancomycin may cause serious side
effects, particularly in elderly individuals and newborn
infants. These include kidney damage and damage to the
auditory nerve that controls hearing. Other, more com-
mon side effects of gentamicin may include:

» changesin urination

* increased thirst

 muscle twitching or seizures
* headache

* lethargy
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When gentamicin is injected into a muscle, vein, or
the spinal fluid, the following side effects may occur:

* leg cramps
* skinrash

* fever

* selzures

Side effects from gentamicin may develop up to sev-
eral weeks after the medicineis stopped.

More common side effects of metronidazole include:
» mouth dryness
« unpleasant or metallic taste
* dizziness or light-headedness
* headache
« stomach pain

Sugarless candy or gum, bits of ice, or a saliva sub-
stitute may relieve symptoms of dry mouth.

Pentamidine, pyrimethamine, sulfonamides, SMZ-
TMP, and trimethoprim can lower the number of white
blood cells, resulting in an increased risk of infection.
These drugs also can lower the number of blood
platelets that are important for blood clotting. Thus,
thereis an increased risk of bleeding or bruising while
taking these drugs.

Serious side effects of pentamidine may include:
* heart problems
« low blood pressure
« high or low blood sugar
« other blood problems
« decrease in urination
« sore throat and fever
« sharp pain in upper abdomen

Some of these symptoms may not occur until several
months after treatment with pentamidine.

Pyrimethamine and trimethoprim may lower the red
blood cell count, causing anemia. L eucovorin or the vit-
amin folic acid may be prescribed for anemia.

Some individual s become more sensitive to sunlight
when taking sulfonamides, SMZ-TMP, or trimethoprim.
Other common side effects of sulfonamides and SMZ-
TMPinclude:

* dizziness

* itching

e skinrash

* headache

» mouth sores or swelling of the tongue
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- fatigue

If vancomycin isinjected into avein too quickly, it
can cause flushing and a rash over the neck, face, and
chest, wheezing or difficulty breathing, and a dangerous
decreasein blood pressure.

Interactions

Many prescription and non-prescription medicines
can interact with these antibiotics. Therefore, it isimpor-
tant to consult acomplete list of known drug interactions.
Among the more common or dangerous interactions:

 Antibiotics that lower the number of blood platelets,
with blood thinners (anticoagul ants), such as warfarin

 Aztreonam and metronidazol e with alcohal; it isimpor-
tant not to consume alcohol until at least three days
after treatment with these antibiotics

« Ciprofloxacin with antacids, iron supplements, or caf-
feine

 Pentamidine or pyrimethamine with previous treat-
ments with x rays or cancer medicines (increased risk
of blood cell damage)

* Trimethoprim with diuretics to remove excess fluid in
the elderly

Many medicines can increase the risk of hearing or
kidney damage from gentamicin. These include:

* cisplatin

« combination pain medicine with acetaminophen and
aspirin or other salicylates (taken regularly in large
amounts)

« cyclosporine

« inflammation or pain medicine, except narcotics
* lithium

* methotrexate

« other medicinesfor infection

The following drugs may increase the risk of liver
effects with sulfadiazine or SMZ-TMP:

« acetaminophen, long-term, high-dose (eg Tylenal)
« birth control pills containing estrogens

« disulfiram (Antabuse)

« other medicinesfor infection

Resources

BOOKS
American Cancer Society. Consumers Guide to Cancer Drugs.
Atlanta: Jones and Bartlett, 2000.
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Margaret Alic, Ph.D.

I Antidiarrheal agents
Definition

Antidiarrheal agents are prescription and non-pre-
scription medicinesthat are used to treat diarr hea.

Purpose

Some types of cancer may cause diarrhea. In addi-
tion, diarrheais a common side effect of chemotherapy
treatments for cancer. Thisis because anticancer drugs
can damage the cells of the intestines. Radiation treat-
ment for cancer directed at the abdominal region also
may cause diarrhea. Diarrhea can result in dehydration
and the loss of minerals such as potassium. It may pre-
vent the elimination of waste products in the urine, asthe
body attempts to conserve water.

Description

The common medicines for treating diarrhea that
results from cancer and cancer treatments are:

* atropine and diphenoxylate
* |loperamide

* octreotide

* opium tincture

Atropine and diphenoxylate are prescribed as acom-
bination medicine with the brand names:

* Lofene

* Logen

» Lomocot
* Lomotil
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e Lonox
* Vi-Atro

The generic name product also may be available.
Atropine and diphenoxylate, antiperistaltic and anti-
cholinergic agents, relax muscles and slow down the
movements of the gastrointestinal tract. Diphenoxylate is
similar to some narcotics and may be habit-forming if
taken in dosages higher than prescribed. Since higher
doses of atropine have unpleasant effects, it is unlikely
that the combination medicine will be taken in high
enough doses to cause di phenoxylate-dependence.

Loperamide slows down the movements of the
intestines. The common brand names for this medicine
are:

* Imodium

» Kaopectate 1

» Maalox Anti-Diarrheal
* Pepto Diarrhea Control

Octreotide (brand name Sandostatin) is used to treat
diarrhea and other symptoms of some types of intestinal
cancers. It also is used to treat insulin-producing tumors
of the pancreas and diarrhea caused by chemotherapy.

Opium tincture, also known as camphorated opium
tincture or laudanum, is a narcotic that is used to treat
severe diarrhea

Except for loperamide liquid or tablets, all of these
medicines require a prescription. Dosages vary with the
individual .

Recommended dosage

The atropine-diphenoxylate combination is taken by
mouth as a solution or atablet. It may be taken with food
to reduce stomach upset. The initial average dosageis 5
mg (2 tsp or two tablets) three to four times daily. Subse-
guent doses are once daily, as needed.

Loperamide is taken orally, as a liquid, tablet, or
capsule. The usual dosage for adults and teenagersis 4
mg (2 capsules or tablets, 4 tsp of liquid) after the first
loose bowel movement, followed by 2 mg after each suc-
cessive loose bowel movement. The maximum dose is 16
mg of the capsules or 8 mg of the tabletsor liquid in 24
hours. Loperamide should not be taken for more than
two days unless ordered by a physician.

Following therapy with irinotecan (Camptosar),
loperamide doses of 2 mg every two hours while awake
and 4 mg every four hours at night are utilized at the
onset of diarrhea to prevent severe dehydration and pos-
sible hospitalization.
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Octreotide is packaged as akit, for injection into a
vein. For treating severe diarrhea from intestinal tumors,
the average initial dosage of the long-acting form, for
adults and teenagers, is 20 mg injected into the gluteal
muscle of the buttocks, once every four weeks for two
months. The dosage may then be adjusted by the physi-
cian. For the short-acting form, the average initial doseis
50 micrograms (mcg) injected under the skin, two to
three times per day. The dosage may be gradually
increased up to 600 mcg per day for the first two weeks.
The average dosage after two weeks is 50-1500 mcg per
day. For children, the usual dosage is 1-10 mcg per kg
(0.45-4.5 mcg per 1b) of body weight per day.

Opium tincture istaken orally, asaliquid. It may be
taken with food to prevent stomach upset. The average
adult dose is 5-16 drops, measured from the dropper in
the bottle, four times per day, until diarrheais controlled.
It may be diluted with water. After several weeks of treat-
ment, it may be necessary to lower the dosage gradually
before stopping the medicine, to lessen the risk of side
effects from opium withdrawal.

Precautions

Antidiarrheal agents may cause allergic reactionsin
some individuals. Atropine and diphenoxylate should not
be given to children. Loperamide should not be given to
children under six. Opium may cause breathing problems
in children up to two years of age. Older adults are more
sensitive to diphenoxylate and opium than younger indi-
viduals and these drugs may cause breathing problems.
Diphenoxylate and loperamide may mask the symptoms
of dehydration caused by diarrheain older individuals, so
it isvery important to drink sufficient fluids.

Atropine and diphenoxylate

Other medical conditions may affect the use of
atropine and diphenoxylate:

« alcohol or drug abuse may increase the risk of diphe-
noxylate addiction

« colitis (inflammation of the colon) may become more
severe

» Down syndrome may cause more severe side effects
* dysentery may worsen

« emphysema, asthma, bronchitis, or other chronic lung
diseasesincrease the risk of breathing problems

« enlarged prostate or urinary tract blockage may cause
severe problems with urination

« gall bladder disease or gallstones may worsen
« glaucomamay result in severe eye pain (rare)
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« heart disease may worsen

« hiatal hernia may worsen with atropine (rare)
« high blood pressure may increase (rare)

« intestinal blockage may worsen

* kidney disease may cause atropine to accumulate in the
body, resulting in side effects

« liver disease may cause central nervous system side
effects, including coma

» myasthenia gravis may become worse

« overactive or underactive thyroid may cause effects on
breathing and heart rate

« incontinence may worsen

An overdose of atropine and diphenoxylate can lead
to unconsciousness and death. Symptoms of overdose
include:

* severe drowsiness

« breathing problems

« fast heartbeat

» warmth, dryness, and flushing of skin

« vision problems

* severe dryness of mouth, nose, and throat
* nervousness or irritability

Loperamide and octreotide

Other medical conditions may affect the use of lop-
eramide:

« colitis (inflammation of the colon) may worsen
« dysentery may worsen
« liver disease may increase the risk of side effects

Loperamide should not be used in the presence of
fever or blood or mucusin stools.

Medical conditions that may affect the use of
octreotide include:

« diabetes mellitus, since octreotide may affect blood
sugar levels

« gallbladder disease or gallstones, since octreotide may
cause gallstones

« severe kidney disease that may cause octreotide to
remain in the body longer

Opium tincture

Side effects of opium tincture may be increased or
become dangerous when combined with the following
medical conditions:
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« alcohoal or drug abuse

« calitis (inflammation of the colon)

* heart disease

* kidney disease

o liver disease

* underactive thyroid

* head injury or brain disease

» emphysema, asthma, bronchitis, or other chronic lung
disease

« problems with urination or enlarged prostate

« gallbladder disease or gallstones

* seizures

Opium tincture may be habit-forming, causing men-
tal or physical dependence that can lead to side effects of
withdrawal when stopping the medicine. The use of
opium tincture during pregnancy can cause dependency
in the fetus and symptoms of drug withdrawal or breath-
ing problems in the newborn infant.

Symptoms of opium overdose include:
* seizures
* confusion
* severe restlessness or nervousness
* severe dizziness
* severe drowsiness
« dow or irregular breathing
* severe weakness
« cold, clammy skin
* low blood pressure
* slow heartbeat
* contracted eye pupils

Side effects
Atropine and diphenoxylate

At low doses, taken for short periods of time, side
effects of atropine and diphenoxylate are rare. However,
serious side effects may include:

* bloating

e constipation

* loss of appetite

» stomach pain with nausea and vomiting

Other, less common or rare side effects of atropine
and diphenoxylate include:

* dizziness

GALE ENCYCLOPEDIA OF CANCER

KEY TERMS

Anticholinergic agent—Drug that slows the action
of the bowel by relaxing the muscles; reduces
stomach acid.

Antiperistaltic agent—Drug that slows the contrac-
tion and relaxation (peristalsis) of the intestines.

* drowsiness

* blurred vision

* confusion

o difficult urination

* dry skin or mouth

o fever

* headache

* depression

* numbnessin hands or feet
« skinrash or itching
* swelling of gums

Rare side effects that may occur after stopping
atropine and diphenoxylate include:

* sweating

« trembling or chills
* muscle cramps

* nausea or vomiting
* stomach cramps

Loperamide

Side effects are rare with low dosages of loperamide,
taken for a short time. However, severe side effects may
include:

* bloating

* constipation

* loss of appetite

» stomach pain with nausea and vomiting
* skinrash

* dry mouth

* dizziness or drowsiness

Octreotide

More common side effects of octreotide may include:
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Antidiarrheal agents

e irregular or slow heartbeat

* constipation

e diarrhea

« flatulence

« discomfort at the site of injection

Less common or rare side effects of octreotide may
include:

* dizziness or light-headedness

* fever

« flushing or redness of the face
« swelling of feet or lower legs

« inflammation of the pancreas with stomach pain, nau-
Sea, or vomiting

* hair loss
* seizures
* UNCONSCi OUSNESS

Symptoms of high blood sugar (hyperglycemia)
from octreotide include:

* blurred vision

« drowsiness and fatigue
« dry mouth

« flushed, dry skin

« fruity breath odor

* increased urination

« ketonesin urine

« |oss of appetite

* increased thirst

* nausea or vomiting

* stomach ache

« rapid, deep breathing

Symptoms of low blood sugar (hypoglycemia) from
octreotide include:

* anxiety and nervousness

« confusion

* blurred vision

« cold sweats

* cool, paeskin

« drowsiness, fatigue, weakness
* hunger

« fast heartbeat

* headache
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* nausea
* nightmares and restless sleep
* shakiness

« dlurred speech

Opium tincture
Side effects of opium tincture that are more common
with higher dosages may include:
* drowsiness
« dizziness, light-headedness, faintness
* nervousness
 weakness or fatigue
« painful or strained urination
« frequent urination
* decreased volume of urine
Lying down and rising slowly from a seated or lying
position may help relieve dizziness.
Rare side effects of opium tincture include:
* bloating
* constipation
* loss of appetite
* nausea or vomiting
* stomach cramps
« fast or slow heartbeat
* sweating
* rash, hives, or itching
« redness or flushing of the face
* depression
« troubled breathing
* convulsions (seizures)

The following side effects may occur after stopping
treatment with opium tincture:

* runny nose or sneezing
« body aches

* loss of appetite

e diarrhea

* stomach cramps

* hausea or vomiting

* fever

* sweating

* nervousness or irritability
« trembling

* insomnia
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« dilated pupils
* severe weakness

Interactions
Atropine and diphenoxylate

Other drugs may interact with atropine and diphe-
noxylate:

* Antibiotics (cephalosporins, clindamycin, erythromy-
cins, tetracyclines) can counteract the effects of atropine
and diphenoxylate and make the diarrheaworse.

« Central nervous system depressants (al cohol, antihista-
mines, sedatives, pain medicines or narcotics, barbitu-
rates, seizure medicine, muscle relaxants, anesthetics)
may increase effects, such as drowsiness, from both the
depressant and the antidiarrheal agent.

» Monoamine oxidase inhibitors may cause severe side
effectsif taken within two weeks of diphenoxylate and
atropine.

* Opioid antagonists (naltrexone) may cause withdrawal
from diphenoxylate addiction; naltrexone will counter-
act the antidiarrheal effects of the medicine.

» Other anticholinergics to reduce stomach acid or cramps
may increase the effects of atropine.

Loperamide and octreotide

Antibiotics may interact with loperamide and make
the diarrheaworse. Narcotic pain medicines in combina-
tion with loperamide may cause severe constipation.

Because octreotide may cause high or low blood
sugar, it can interact with the following medicines:

« antidiabetic medicines, sulfonylurea
» diazoxide (Proglycem)

* glucagon

e insulin

* growth hormone

Opium tincture

The following medicines may increase side effects
from opium tincture:

« anticholinergics for abdominal or stomach cramps
» other antidiarrheal medicines
« tricyclic antidepressants

Naltrexone (Trexan) makes opium less effective for
treating diarrhea. Alcohol, narcotics, and other central
nervous system depressants, including antihistamines,
sedatives, prescription pain medicines, barbiturates,
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sei zure medicines, muscle relaxants, or anesthetics, may
lead to unconsciousness or death in combination with
opium tincture.

Margaret Alic, Ph.D.

I Antiemetics
Definition

Antiemetic drugs are drugs used to combat nausea
and vomiting.

Purpose

Antiemetic drugs are used to prevent vomiting (eme-
sis) in chemotherapy patients and postoperative
patients. Aside from the difficulty of maintaining proper
nutrition and a healthy weight, chronic vomiting can
result in dehydration, which can be amedical emergency.
Following are descriptions of antiemetic drugsin use as
of 2001.

Description

Promethazine

Promethazine is also known as phenergan and
mepergan. It is also used to treat motion sickness, reduce
allergic symptoms, and for sedation. It is one of the drugs
of the phenothiazine type. In addition to other qualities, it
isan antihistamine.

Prochlorperazine

Prochlorperazine is also known as compazine. Like
promethazine, it is a member of the class of phenoth-
iazines. Unlike promethazine, however, prochlorper-
azine also belongs to the class of drugs known as
antipsychotics, or neuroleptics. Antipsychotic drugs are
used to treat psychoses and other psychiatric disorders.
In addition to its use as an antiemetic and anti-psychot-
ic drug, prochlorperazine is also used to treat non-psy-
chotic anxiety.

Serotonin receptor antagonists

The serotonin receptor antagonists include granisetron
(kytril), dolasetron (anzemet), and ondansetron (zofran).
These drugs are used for postoperative nausea and emesis
aswell as nausea and vomiting associated with chemother-
apy, and are often used in combination with a corticos-
teroid. Ondansetron is approved for nausea and vomiting
associated with radiation therapy.
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Antiemetics

Dronabinol

Dronabinol (marinol) is used to combat anorexia in
AIDS patients, and emesisin cancer patients who haven't
responded to other antiemetics. Marinol isthe synthetic or
extracted form of the active ingredient found in marijuana.

Other antipsychotic (neuroleptic) drugs

The other neuroleptic (antipsychotic) drugs used to
treat nausea and emesis are droperidol (inapsine),
haloperidol (haldol), chlorpromazine (thorazine), and
perphenazine (trilafon). One other antipsychotic, tri-
ethylperazine (torecan or norzine), was used as an
antiemetic, but isno longer widely available. Some of the
antipsychotics are also used to treat aggressive or violent
behavior or intractable hiccups (chlorpromazine). These
drugs are similar to prochlorperazine in terms of their
actions and potentially severe side effects.

There are some additiona precautions and side effects
associated with each of these drugs. Patients should be sure
to notify their physician of any health concerns (including
pregnancy) or medications they are taking. Petients should
also ask about potential side effects for each individual
medication before receiving any of these drugs.

Dosage
Promethazine

Promethazine is given in doses of 12.5 to 25 mg
every 4 hoursif injected into the muscle or as a supposi-
tory. As a syrup, 25 mg should be given every 4 to 6
hours. Doses for children vary by age, weight, and sever-
ity of condition.

Prochlorperazine

Generally, the dose is 5 to 10 mg, 3 to 4 times per
day. However, the effect of medication varies widely from
patient to patient, so the dose should be tailored to each
individual. Prochlorperazine is available as a syrup,
tablet, 25 mg slow-release capsule, and in injectable form.

Dronabinol

The effective dose of dronabinol varies widely from
patient to patient and should be monitored and tested by
the physician. The basic dose is 5mg/m’ given 4 to 6
times per day.

Precautions
Promethazine

Patients with cardiovascular disease or impaired
liver function should either use this drug with caution or
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not at all. Children should also use this drug cautiously
for two reasons. First, some side effects may suggest, or
mask, underlying disease, such as Reye's syndrome. Sec-
ond, large doses of this drug, or any antihistamine, may
cause convulsions, hallucinations, or death in children.
Patients taking this medication should not drive, operate
heavy machinery, or engage in any hazardous activity
while under the influence of this drug. This drug has not
been established as safe for use during pregnancy, or in
nursing mothers.

Prochlorperazine

Persons allergic to any other phencthiazine (such as
promethazine) should not take prochlorperazine. Patients
who have heart problems, glaucoma or bone marrow
depression should take this drug with caution, or not at
al, and inform their physician of their condition. Persons
who will be around high temperatures should also avoid
this drug. In addition, persons who experience seizures
should be aware that administration of this drug makes
seizures more likely.

Breast cancer patients may wish to avoid this drug
because it increases levels of prolactin in the blood.
Increased prolactin may help some types of breast cancer
to thrive.

Prochloroperazine, like promethazine, may mask
symptoms of Reye's disease in children. It may also mask
symptoms of intestinal obstructions or brain disease. In
addition, children who are acutely ill, under two years of
age, or under 20 pounds should not be given this drug.

This drug has not been established as safe for use dur-
ing pregnancy and isfound in the breast milk of lactating
mothers. Therefore, caution should be used when adminis-
tering this drug to pregnant women and extreme caution
should be used when administering to nursing women.

Serotonin receptor antagonists

Patients with allergies to any drug in this category
should not take any other drug in this category. Also,
patients with hypokalemia, hypomagnesia, or certain
heart problems should avoid taking these drugs. The
effect of these drugs on the children or fetuses of nursing
or pregnant mothersis not known, so they should be used
with caution.

Dronabinol

Dronabinol isinadvisable for patients with a known
allergy to either sesame oil or any part of the cannabis
plant. Patients taking this drug should not drive, operate
heavy machinery, or engage in hazardous tasks until used
to this medication.
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This medication also should be used cautioudly, if at
all, for persons with depression, mania, or schizophrenia,
elderly patients, patients with cardiac disorders, and for
pregnant and nursing women. It is especially inadvisable
for nursing women, since marinol is concentrated in the
breast milk.

Side effects

Promethazine

Patients taking promethazine may experience alarge
number of side effects, including drowsiness, ringing in
the ears, a lack of coordination, problems with vision,
fatigue, euphoria, nervousness, tremors, seizures, a cata-
tonic-like state, and hysteria. These effects are usually
reversible. At high doses, patients may also exhibit
extrapyramidal reactions. Extrapyramidal reactions can
briefly be described as agitation (jitteriness, sometimes
insomnia), muscle spasms, and/or pseudo-Parkinson’s (a
group of symptoms including, but not limited to, drool-
ing, tremors, and a shuffling gait).

Patients may also experience rashes, asthma, jaun-
dice, abnormally low production of white blood cells,
and abnormalitiesin how fast or slow their heart beats.
Patients may sometimes experience unusual side effects
not known astypical for the medication they are taking.
These should be reported to the physician.

Prochlorperazine

Prochlorperazine has many side effects, including low
blood pressure, dizziness, blurred vision, skin reactions,
jaundice, lack of production of white cells, damage to the
DNA in sperm, problemsin the regul ation of body temper-
ature, impotence, amenorrhea (alack of menstruation),
and gynecomastia (the growth of female-like breasts in
males). However, the most severe side effects stem from
damage to the brain. Patients may suffer from extrapyra-
midal reactions. These symptoms may be reversed by
treating the patient with drugs effective in treatment of
Parkinson’s patients (except levodopa). A reduction or
elimination in the amount of the antipsychotic medication
may also be necessary to eliminate these symptoms.

Two other (rare) disorders, tardive dyskinesia and
neuroleptic malignant syndrome (NMS), are a so associ-
ated with antipsychotic drug use. Patients with NMS have
high temperatures, rigid muscles, an altered mental state,
and symptoms such as excessive sweating and irregular
blood pressure or heart rhythm. Patientswith NM S usual -
ly respond to treatment. Patients with tardive dyskinesia
have involuntary movement of musclesin the chest, arms,
and legs, or in the musclesin and around the face (includ-
ing the tongue). Tardive dyskinesiamay beirreversible.

GALE ENCYCLOPEDIA OF CANCER
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Depersonalization—An alteration in the percep-
tion of self.

Tardive dyskinesia—A disorder brought on by
antipsychotic medication use, and is characterized
by uncontrollable muscle spasms.

Serotonin receptor antagonists

Side effectsinclude rashes, increased sweating, prob-
lems with taste or vision, flushing, agitation, sleep disor-
der, depersonalization, headache, fatigue, nausea, weak-
ness, abdominal pain, constipation, diarrhea, hyperten-
sion, dizziness, chills and shivering, and dry mouth.
Patients may also have abnormal liver function tests.

Dronabinol

Possible side effects are fatigue, weakness, abdominal
pain, nausea, vomiting, heart palpitations, fast heart rate,
facial flushing, amnesia, anxiety, an abnormal mental state,
depersonalization, confusion, dizziness, and euphoria.

Interactions
Promethazine

Promethazine interacts with central nervous system
depressants, like alcohol and barbiturates. Therefore, the
physician should alerted to any medications the patient is
taking, and doses of the drugs should be adjusted according-
ly. Alcohol should be avoided. It has not been proven, but
promethazine may interfere with the action of epinephrine.

Prochlorperazine

Like promethazine, prochlorperazine should be used
cautiously, or not at all, with central nervous system
depressants like alcohol and barbiturates. Prochlorper-
azine has also been shown to interact with anticonvul sant
medication, guanethidene, propanolol, thiazide diuretics,
and oral anticoagulants (like war farin and coumadin).

Serotonin receptor antagonists

These drugs may have very negative effects on the
patient when combined with diuretics, anti-arrhythmia
drugs, or high doses of anthracycline.

Dronabinol

Dronabinol interacts with the antiemetic prochlor-
perazine synergistically. Therefore, the use of these two
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Antiestrogens

drugs in combination results in a greater antiemetic
effect. Patients taking central nervous system depres-
sants, such as barbiturates or alcohol should notify their
physician before taking marinol, since marinol may
increase their effect. Although no drugs have been shown
to interact with marinol, many drugs similar to marinol
do interact with a number of other drugs, including cen-
tral nervous system depressants such as alcohol or barbi-
turates, or drugs like flouxetine or disulfiram. Again, the
physician should aerted to any medications the patient is
taking before beginning a course of dronabinal.

See Also Corticosteroids, Lorazepam; Metoclo-
pramide; Scopolamine

Michael Zuck, Ph.D.

I Antiestrogens
Definition

Antiestrogens are a group of medications that block
the effect that estrogen has on the growth of atumor.

Description

Antiestrogens refer to a group of drugs that are used
to treat advanced hormone-sensitive breast cancers. Many
breast cancer tumors grow due to normal levels of estro-
gen, a hormone found in the bloodstream. Some patients
have tumors that are extra-sensitive to this normal estro-
gen level. The estrogen attaches to the area on the outside
of the tumor cellsand sendsasignal to the cell that causes
it to grow and multiply. Antiestrogens block the protein
on the outside wall of the estrogen-sensitive breast cancer
cell. By blocking this protein, known as the estrogen
receptor, the free-floating estrogen cannot stimulate the
cancer cellsto grow and multiply any further.

The drug tamoxifen is a common antiestrogen that
has proven to have a positive effect in breast cancer
patients for both treatment and prevention.

Nancy J. Beaulieu, RPh.,BCOP

I Antifungal therapy
Definition

Antifungal drugs are used to treat infections caused
by fungus and to prevent the development of fungal
infectionsin patients with weakened immune systems.
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Purpose

Fungal infections

A fungusisaliving organism that can cause infec-
tion when it grows in the human body. In healthy people,
fungal infections tend to be mild and treatable. For can-
cer patients, however, fungal infections can become
severe and must be treated quickly. Cancer patients, par-
ticularly those with leukemia or lymphoma, tend to have
weakened immune systems as aresult of chemother apy
or the disease. Once they are infected, their weak
immune system allows the fungus to grow quickly.
Because of thisrisk, some cancer patients with no obvi-
ous fungal infection are given antifungal therapy to help
prevent infection from devel oping.

Fungal infection can occur in two ways. Some fungi,
such as candida, are usually found in the bodies of healthy
people and cause little or no harm. When the immune sys-
tem isweak, however, these fungi begin to grow and cause
infection. Other fungi, such as aspergillus and cryptococ-
cus, are found in the air. Infection occurs when the fungus
is either inhaled into the lungs or comes into contact with
an operative wound. The most common fungal infections
found in patients with weakened immune systems are can-
didiasis, aspergillosis and cryptococcosis.

Treatment

The treatment of afungal infection depends on the
type and location of infection. Superficial infections that
affect the skin, hair, and nails can be treated with topical
(cream or ointment) or oral antifungal drugs. Systemic
infections that affect the internal organs require aggres-
sive treatment with either oral or intravenous drugs.

Description

There are three classes of drugstypically used to treat
fungal infections: polyenes, azoles, and echinocandins.

Polyenes

Polyenes are drugs that work by attaching to the
sterol component found in the fungal membrane, causing
the cells to become porous and die. The two polyenes
most commonly used are nystatin (Mycostatin) and
amphotericin B (Fungizone). Nystatin is often used as a
topical agent to treat superficial infections, or is taken
orally to treat candidal infections such as ora or
esophageal candidiasis.

Amphotericin B was the first antifungal drug to be
approved for use, and it is still the standard therapy for
the most severe systemic fungal infections. Recently,
severa new types of amphotericin B (Abelcet, Amphotec
and AmBisome) have been introduced. These drugs,
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called lipid formulations, cause fewer side effects than
traditional amphotericin B but are more expensive.

Azoles

Azoles stop fungal growth by preventing fungi from
making an essential part of their cell wall. Three typical
azoles are ketoconazole (Nizoral), fluconazole (Diflucan),
and itraconazol e (Sporanox). Ketoconazole is the oldest of
these three drugs, and has been used since the 1970s. It is
slightly more toxic than the other azoles and does not
work for aspergillosis and many candidiasisinfections.

Although fluconazole is effective against both super-
ficial and systemic candidiasis, some strains of this fun-
gus have now become resistant to the drug. Itraconazole,
the newest of the azoles, is effective against a range of
different fungal infections. Unlike ketoconazole or flu-
conazole, it can be used to treat aspergillosis.

Echinocandins

Echinocandins are a new class of antifungal drugs
that work by disrupting the wall that surrounds fungal
cells. Caspofungin (Cancidas) is the first of this new
class of drugsto be approved. It is an effective treatment
for severe, systemic fungal infections, and is given to
patients who do not respond to other therapies.

Recommended dosage

Although dosages differ for the various antifungal
treatments, most therapies continue even after thereisno
sign of infection.

Polyenes

Topical nystatin should be liberally applied two to
three times daily. Liquid formulations of the drug are
usually taken in doses of 400,000 to 600,000 units four
times a day for adults and children. The dose for the oral
tabletsis 500,000 to 1 million units every 8 hours. Both
traditional amphotericin B and the new lipid formula-
tions of the drug are given intravenously. Dosages are
adjusted according to each patient’s tolerance and the
severity and location of the infection. Patients receiving
amphotericin B treatment are usually hospitalized.

Azoles

Ketoconazole is available as a tablet and as a topical
treatment. Both treatments are usually given once daily.
Treatment can last for several weeks for superficial
infections, or up to ayear for more serious infections.
Fluconazole and itraconazole are both administered
either orally or intravenously. The dose depends on the
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Aspergillosis—A fungal infection that can be life-
threatening to patients with a weakened immune
system.

Candidiasis—A fungal infection that can be mild
or very serious depending on what part of the
body it infects.

Cryptococcosis—A fungal infection that can
cause meningitis.

Intravenous—A treatment that is given directly
into the bloodstream.

Topical—A treatment that is applied on the skin.

type of fungal infection, the patient’s condition and the
response to treatment.

Echinocandins

Caspofungin is given intravenously once daily, and
most patients receive the same dose.

Precautions

Patients who are given topical or ora antifungal ther-
apy should make sure they use their medication regularly,
and for aslong as their doctor thinksis necessary. Infec-
tionsthat are not completely eradicated frequently recur.

Side effects

Antifungal drugs that are applied topically rarely
cause side effects unless the patient is alergic to the drug.
Side effects are more common when drugs are taken oral-
ly or intravenously. The most common reactions from
azole drugs are nausea, diarrhea and other gastrointesti-
nal symptoms. These symptoms usually affect less than
10% of patients. Caspofungin also produces few side
effects. The most common side effect isarash.

Amphotericin B can be quite toxic and most patients
experience side effects. These include fever, rigors, and
chills. Premedication with acetaminophen, diphenhy-
dramine, hydrocortisone, and sometimes meperidine
can be given to prevent these side effects. Amphotericin
B can also seriously damage the kidneys. However,
patients are carefully monitored while taking this drug. If
symptoms develop, the liposomal alternative is usually
given. Lipid formulations of amphotericin B are far less
damaging to the kidneys.
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Antimicrobials

Interactions

Drug interactions are significant with antifungal
treatment. Patients taking amphotericin B should not take
any other drug that can cause kidney damage. Potentially
serious reactions can occur when patients taking azole
antifungal therapies also take certain antihistamines such
as astemizole (Hismanal) or the statin drug lovastatin
(Mevacor). Patients on antifungal therapy who plan to
take other prescribed, over the counter, or alternative
medicines should always check with their doctor first.

Alison McTavish, M.Sc.

I Antimicrobials
Definition

Antimicrobial drugs are used to fight infections
caused by bacteria, fungi, and viruses.

Description

Antimicrobial drugs are drugs designed to kill, or
prevent the growth of microorganisms (bacteria, fungi,
and viruses). Bacteria, fungi, and viruses are responsible
for aimost all of the common infectious diseases found in
North Americafrom athlete's foot, to AIDS, to ulcers (as
of 2001). Interestingly enough, many disorders formerly
thought to be caused by other factors, like stress, are now
known to be caused by bacteria. For example, it has been
shown that many ulcers are caused by the bacteria Heli-
cobacter pylori, and not by stress, as many originally
thought. Thus, antimicrobials represent an important part
of medicine today.

The history of antimicrobials begins with the obser-
vations of Pasteur and Joubert, who discovered that one
type of bacteria could prevent the growth of another.
They did not know at that time that the reason one bacte-
riafailed to grow was that the other bacteria was produc-
ing an antibiotic. Technically, antibiotics are only those
substances that are produced by one microorganism that
kill, or prevent the growth, of another microorganism. Of
course, in today’s common usage, the term antibioticis
used to refer to amost any drug that cures a bacterial
infection. Antimicrobials include not just antibiotics, but
synthetically formed compounds as well.

The discovery of antimicrobialslike penicillin and
tetracycline paved the way for better health for millions
around the world. Before 1941, the year penicillin was
discovered, no true cure for gonorrhea, strep throat, or
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pneumonia existed. Patients with infected wounds often
had to have a wounded limb removed, or face death from
infection. Now, most of these infections can be easily
cured with a short course of antimicrobials.

However, the future effectiveness of antimicrobial
therapy is somewhat in doubt. Microorganisms, especial-
ly bacteria, are becoming resistant to more and more
antimicrobial agents. Bacteriafound in hospitals appear
to be especially resilient, and are causing increasing dif-
ficulty for the sickest patients-those in the hospital. Cur-
rently, bacterial resistance is combated by the discovery
of new drugs. However, microorganisms are becoming
resistant more quickly than new drugs are being found,
Thus, future research in antimicrobial therapy may focus
on finding how to overcome resistance to antimicrobials,
or how to treat infections with alternative means.

Michadl Zuck, Ph.D.

I Antineoplastic agents
Definition

Antineoplastic agents are a group of specialized
drugs used primarily to treat cancer (the term “ neoplas-
tic” refersto cancer cells).

Description

The first antineoplastic agents, used in the 1940s,
were made from either synthetic chemicals or natural
plants. Antineoplastic agents are classified by origin and
by how they work to destroy cancer cells. There are over
fifty of these agents approved by the Food and Drug
Administration (FDA) to be used in the United States.
These include: methotrexate, fluorouracil, doxoru-
bicin, paclitaxel, and cyclophosphamide.

Antineoplastic agents can be administered to
patients alone or in combination with other antineoplas-
tic drugs. They can also be given before, during or after a
patient receives surgery or radiation therapy. The treat-
ment plan is disease-specific. It isimportant that patients
receive treatment on schedule.

Antineoplastic agents travel the body and destroy
cancer cells. Side effects are expected to occur when
treated with these agents, and can include nausea, mouth
sores, hair loss, and lowering of the blood counts. Many
of the side effects associated with antineoplastic agents
occur because chemotherapy treatment destroys the
body’s normal cells in addition to cancerous cells.
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Healthcare providers should be able to assist patientsin
managing these side effects so that antineoplastic therapy
isatolerable treatment.

Nancy J. Beaulieu, RPh., BCOP

I Antioxidants
Definition

Antioxidants are chemical compounds that can bind
to free oxygen radicals preventing these radicals from
damaging healthy cells.

Purpose

Preliminary studies have suggested that antioxidants
are useful in a number of ways in regards to cancer. For
instance, they may improve the effectiveness of chemother -
apy, decrease side effects of chemotherapy and radiothera-
py, and prevent some types of cancer. Sufficient epidemio-
logical studies have shown that ingesting foods high in
antioxidants, such asfruits and vegetables, can decrease the
risk of many types of cancer. Studies have also found that
cancer patients have lower levels of antioxidants in their
blood. The American Cancer Society suggests eating five
servings of fruits aday to decreasetherisk of cancer.

Precautions

Studies of antioxidant supplements to decrease the
risk of cancer have not been conclusive. Most antioxidant
research has centered around vitamins A (and its provita
min, beta-carotene), C, E (a pha-tocopherol), and the trace
element selenium. While some studies have shown posi-
tive effects for antioxidantsin preventing cancer, they have
been conducted mostly in underfed populations or persons
otherwise deficient in these antioxidants. The CARET
studiesin the early 1990s found that if smokers take beta-
carotene and vitamin A supplements they actually increase
their risk of developing lung cancer. Rather than isolated
antioxidants found in supplements, it may be the combina-
tion of antioxidants found in foods that are responsible for
decreasing the risk of cancer. The American Institute of
Cancer Research warns that antioxidant supplements can-
not substitute for whole foods. Individuals who may want
to consider supplements include those who are underfed,
have certain medical conditions, chronic dieters, some
vegetarians, some seniors, and newborns.

Concern has developed about potential negative
interactions between high doses of antioxidants and
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chemotherapy. Anthracycline antitumor antibiotics used
as chemotherapy act by creating free oxygen radicals to
kill tumor cells through a process known as apoptosis.
Although patients taking antioxidants may improve their
tolerance to chemotherapy drugs, they may be decreasing
the effectiveness of treatment and risking a recurrence of
the tumor in the long run. This viewpoint is theoretical,
however, and no clinical studies have as yet addressed it.
Patients interested in using antioxidants during
chemotherapy or radiotherapy should discuss this option
with their physicians.

High doses of vitamins and minerals can be toxic.
The National Academy of Sciences has suggested safe
upper intake levels for adults for some antioxidants.
These limits are 2,000 milligrams of vitamin C per day
from both foods and supplements combined, 1,000 mil-
ligrams of vitamin E per day, and 400 micrograms per
day of selenium from both supplements and foods. It is
not known how higher levels than these will affect
healthy persons.

Side effects of vitamin E overdose may include
fatigue, intestinal cramping, breast soreness, throm-
bophlebitis, acne, and diarrhea, and increase in blood
pressure in certain people. Blood clotting time has been
shown to increase. Also, with 1,800 1U per day, and vita-
min E is antagonistic to iron and patients with anemia
who are taking iron supplements should not take the two
supplements at the same time. Vitamin E may also inter-
fere with vitamin K. Selenium toxicity is characterized
by dermatologic lesions; brittle hair, fragile or black fin-
gernails, metallic taste, dizziness, and nausea.

Description

Free radicals are naturally produced in the body
through the normal metabolism of amino acids and fats.
These free radicals are unstable molecules that can freely
react with and destroy healthy cells. They can bind to and
alter the structure of DNA thus leading to mutations and
eventually to cancer. Besides cance, this oxidative stress on
the cells can lead to heart, eye, and neurologica diseases.

Glutathione, lipoic acid, and CoQ10 are antioxidants
formed naturally by the body but their levels decline with
age. Vitamins C and E are necessary antioxidants but not
produced by the body and must be obtained from the diet.
The most common antioxidants are the vitamins A, C, and
E. Additional antioxidants are natrol, found in grapes and
wine; selenium; and melatonin. Flavonoids consist of a
large family of antioxidant compounds found in fruits and
vegetables. Among the well-studied flavonoids in terms of
cancer prevention are catechins from green tea, genistein
from soy, curcumin from turmeric, anthocyanosides from
blueberries, and quercetin from yellow vegetables.
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Antiviral therapy

KEY TERMS

Apoptosis—A type of cell death. A mechanism by
which one cell dies if it becomes severely mutated
as a means of protecting the entire organism.

Cisplatin—An anticancer drug.

Doxorubicin—An anticancer antibiotic therapy. Its
trade name is Adriamycin

Fluorouracil—An anticancer drug. Its trade names
include Adrucil, 5-FU, Efudex, and Fluoroplex.

Mutation—A change in the genetic structure of
the cell.

Oxidative stress—A condition where the body is
producing an excess of oxygen-free radicals.

Although controversy will surround the topic of sup-
plemental antioxidants for sometime, thereislittleif any
controversy that dietary levels of antioxidants are useful
in preventing cancer. Because of this evidence, the Amer-
ican Cancer Society suggests five servings of fruits and
vegetables each day.

Resources

BOOKS
Moss, Ralph W. Antioxidants Against Cancer. Brooklyn, NY:
Equinox Press, Inc., 2000.
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Kelly, KaraM. “The Labriola/Livingston Article Reviewed.”
Oncology 13,no. 7 (1999):1008-1011.

Labriola, Dan, and Robert Livingston. “Possible Interactions
Between Dietary Antioxidants and Chemotherapy.” Oncol -
ogy 13, no. 7 (1999): 1003-1008.

Lamson, DavisW, and Matthew S. Brignall. “Antioxidantsin
Cancer Therapy: Their Actions and Interactions with
Oncologic Therapies.” Alter native Medicine Review 4, no.
5(1999): 304-329.
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American Cancer Society. <http://www.cancer.org>

American Institute for Cancer Research. 1759 R Street, NW,
PO Box 97167, Washington, DC 20090-7167. (800)843-
8114. <http://www.aicr.org>

National Academy of Science. <http://www.nas.edu>

OTHER
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vitamins_g/selenium/selenium_m.htm>

Cindy Jones, Ph.D.
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I Antiviral therapy
Definition

Antiviral therapy is often used by cancer patients to
treat viral infections. Commonly used antiviral medica-
tions include acyclovir, famciclovir, ganciclovir, valacy-
clovir, and foscarnet.

Description

Viral infections occur in almost all people at some
timein their lives. The common cold is the most easily
recognizable example of avirus that can be unpleasant
but generally does not cause serious problems. For peo-
ple with cancer, however, viruses can often cause life-
threatening illnesses.

Viral infectionsin cancer patients can be much more
serious and debilitating than in patients without cancer.
Cancer patients will often have weakened immune sys-
tems from chemother apy or from the cancer itself. Can-
cer patients who have bone marrow transplants are at
especialy highrisk for life-threatening viral infections.
Immediately after the transplant, the patient will have
very few, if any, white blood cells, which are the body’s
main infection fighters. Viral infections such as her pes
simplex virus (HSV), herpes zoster virus (HZV), and
cytomegalovirus are often seen in cancer patients, and all
can cause serious, life-threatening infections.

Until the development of the antiviral drug acyclovir
1974, no relatively safe and effective anti-viral medica-
tions for cancer patients were available. By the mid-
1980s, acyclovir was being routinely used for cancer
patients with herpes infections. Besides treating the
infection itself, acyclovir can be taken on adaily basisto
prevent infection from occurring. This can be especially
important in people with very depressed immune sys-
tems, such as cancer patients who have undergone a bone
marrow transplant.

Since the introduction of acyclovir, other anti-viral
medications have been developed that have been very
useful in the treatment of viral illnesses. For reasons that
are still unknown, certain herpesinfectionsin certain can-
cer patients do not respond to acyclovir. Fortunately, two
other newer medications similar to acyclovir, called fam-
ciclovir and valaciclovir, are helpful in treating herpes
infections, especially onesthat are resistant to acyclovir.

While antiviral drugs such as acyclovir have made a
large difference in treating herpes infections in cancer
patients, there are other viral infections that do not
respond to acyclovir. Cytomegalovirusis a common viral
infection among cancer patients, and especially common
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among cancer patients who have had bone marrow trans-
plants. Some antiviral medications like acyclovir are not
effective against cytomegalovirus. Fortunately, two other
antiviral medications known as ganciclovir and foscarnet
are both effective against cytomegalovirus.

Recommended dosage

The recommended dosage for the various antiviral
medications can vary considerably, depending on the
health of the patient and how the medication is adminis-
tered. For the treatment of herpes simplex and herpes
zoster, the drugs acyclovir, famciclovir, and valacyclovir
can be used. The recommended oral dosage ranges from
500 mg twice aday for valacyclovir, 500 mg three times
a day for famciclovir, to 800 mg every four hours for
acyclovir. Thereis also aformulation for the drug to be
given administered though the vein. The dose for injec-
tion is different than the dose for oral therapy.

For the treatment of cytomegalovirus, ganciclovir or
foscarnet can be used. Both medications are generally
given intravenously, although there is an oral formulation
available for ganciclovir. The dosage is 5 mg per kg of
body weight every 12 hoursfor 14 to 21 days, followed by
maintenance therapy at adose of 5 mg per kg per day asa
single daily dose. The dosage for foscarnet ranges from 40
mg per kg to 90 mg per kg, depending on the diagnosis.

Precautions

The drugs acyclovir, famciclovir, valcyclovir, ganci-
clovir and foscarnet should all be used with caution by
patients with kidney problems. With higher doses of these
drugs, patients who do have kidney problems should have
their kidney functioning monitored closely on a daily
basis. The dosage is usually decreased depending on the
degree of decreased kidney function. Kidney failure has
been reported in patients taking high doses of foscarnet.

Ganciclovir should be used with extreme caution in
women who may be pregnant, since it is teratogenic
(causes abnormalities), as well as toxic, to developing
embryos. There are no well-controlled studies of the
other antiviral agentsin pregnant women and it is not
known whether these agents are excreted in breast milk.
Therefore, it is not recommended that these antiviral
agents be given to pregnant or nursing mothers unless the
benefit outweighs the risk.

Side effects

Side effects common to all the antiviral medications
include nausea, vomiting, diarr hea, headaches, and dizzi-
ness, rash, and decreased kidney function. Of the drugs
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KEY TERMS

Herpes simplex virus—An infectious, contagious
viral disease, caused by herpes simplex virus type
one or two. It is characterized by fluid-filled
lesions that can recur.

Herpes zoster virus—An acute, infectious viral dis-
ease, characterized by painful, fluid-filled lesions.

Cytomegalovirus—A viral disease caused by a
herpes virus, generally rare but often seen in can-
cer patients. It can cause life-threatening pneumo-
nia as well as blindness.

Teratogenic—Causes abnormalities to occur in
developing embryos.

Gout—A condition, most often occurring in men,
caused by a buildup of uric acid crystals deposited
in joints, commonly the big toe.

used to treat herpes simplex, acyclovir seemsto have more
reported side effects than the other medications.

The two drugs that are used to treat cytomegal ovirus,
ganciclovir and foscarnet, have very different side effect
profiles. Ganciclovir's major side effect is the lowering of
white blood cells, a condition known as neutropenia.
Because of this, a patient on ganciclovir should have their
white blood cell count monitored closely. Foscarnet, while
generally not causing a marked decrease in white blood
cells, can cause sudden kidney failure. Patients who are
taking foscarnet should make sure they maintain their fluid
intake and have their kidney functions monitored closdly.

Interactions

The antiviral drugs used to treat herpes simplex and
zoster should be used with caution with other drugs that
cause kidney problems. Also, they all interact with
probenecid, a medication commonly used to treat gout.

Drug interactions with foscarnet and ganciclovir
are more numerous and potentially dangerous. Both,
especially foscarnet, must be used with caution with
other drugs that cause kidney problems. Both must
also be used with caution with other medications that
lower seizure thresholds. Patients should notify their
physician or consult with their pharmacist prior to
starting any over the counter or herbal medications
due to the numerous drug interactions that can occur
with these agents.

Edward R. Rosick, DO, MPH, MS
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Aromatase inhibitors

I Aromatase inhibitors
Definition

Aromatase inhibitors are a class of hormone drugs.
They inhibit aromatase, an enzyme that regul ates the pro-
duction of estrogen.

Purpose

The aromatase inhibitors decrease blood and tumor
levels of estrogen in postmenopausal women. They are
used to treat advanced forms of breast cancer in post-
menopausal women whose disease has progressed fol-
lowing therapy with other antiestrogen therapy.

Description

Aromatase inhibitors lower a postmenopausal
woman'’s estrogen levels, thereby preventing the cancer
cellsthat are dependent on estrogen from growing.

Anastrazole (trade name Arimidex)

Anastrazole is a non-steroidal aromatase inhibitor
that lowers blood levels of estradiol to prevent the rapid-
ly growing cancerous cells. It is usually used in post-
menopausal women as a treatment for advanced breast
cancer that has not responded to other therapies, or it can
be used as first-line therapy in these patients.

Exemestane (trade name Aromasin)

Exemestane is an aromatase inhibitor that reduces
the concentration of estradiol in the bloodstream. It isalso
called an aromatase inactivator because it inactivates aro-
matase irreversibly, potentially providing continued bene-
fits after treatment is stopped. It is used to treat advanced
breast cancers in postmenopausal women whose cancers
have not responded to other antiestrogen therapies.

Letrozole (trade name Femara)

Letrozole is anon-steroidal aromatase inhibitor that
lowers blood estrogen levels by hindering the conversion
of androgensto estrogens. It is used in postmenopausal
women with advanced breast cancer that has progressed
while on other antiestrogen therapy.

Recommended dosage

* Anastrazole: The adult doseis 1 mg a day by mouth

» Exemestane: The adult dose is 25 mg a day by mouth,
after ameal

« Letrozole: The adult doseis 2.5 mg a day by mouth
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Precautions

Aromatase inhibitors are not used in pregnant
women because of the risk to the fetus. Since these drugs
are generally prescribed for postmenopausal women,
pregnancy is not usually an issue.

Except in life-threatening conditions, anastrazole,
exemestane, and letrozole are not used in pregnancy
because of risks to the fetus. These drugs should be
avoided by those allergic to it and by nursing mothers.

Side effects

The aromatase inhibitors are generally tolerated
quite well. Side effects are similar to the effects of
decreased estrogen, such as hot flashes. The specific side
effects are discussed in this section. People should report
any side effects to the doctor.

Anastrazole

Rash is the most common side effect of anastrazole.
L ess common side effectsinclude:

* hot flashes
« headache, light-headedness, dizziness, confusion
« depression, insomnia, anxiety

« chest pain, high blood pressure, obstruction of blood
vessels

* nausea and vomiting, diarrhea, constipation, abdomi-
nal pain

« dry mouth, altered taste, appetite loss

« vaginal bleeding, vulvar itching

* hair thinning

« bone pain, tumor pain, weakness, muscle aches
* cough, sinusitis

« abnormally low red blood cell levels (anemia)

« abnormally low white blood counts (leukopenia)

Exemestane

Side effectsinclude:
* hot flashes
* headache, fatigue, insomnia
« depression, anxiety
« high blood pressure
* hausea, vomiting
* increase in appetite
« diarrhea, constipation, abdominal pain
« cough, difficulty breathing
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KEY TERMS

Estradiol—A steroid that has some of the proper-
ties of estrogen.

Letrozole

Common side effectsinclude:
* headache
* nausea, vomiting
* lethargy
* gppetite loss (anorexia)
e rash, itching
Less common side effectsinclude:
* drowsiness, dizziness
* depression, anxiety
* high blood pressure
* constipation, diarrhea, heartburn
* hair loss
* hot flashes, sweating
« cough, difficulty breathing

Interactions

Patients who are taking any kind of prescription
drug, over-the-counter drug, or herbal remedy should
notify their physician before beginning any treatment
with aromatase inhibitors.

See Also Megestrol acetate; Tamoxifen

Rhonda Cloos, R.N.

I Arsenic trioxide
Definition

Arsenic trioxide, also known by the trade name
Trisenox, is an antitumor agent used for a specific type of
leukemia known as acute promyelocytic leukemia.

Purpose

Arsenic trioxide is used to treat acute promyelocytic
leukemiain patients who have not responded to standard
treatment.
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Description

Arsenic trioxide, like many other antineoplastic
(antitumor) agents, acts by interfering with the growth
of cells. Unfortunately, these drugs affect the growth of
normal cells and tumor cells. In some patients the drug
may have to be discontinued because normal cell
growth istoo severely affected. For example, a patient
taking a large dose of arsenic trioxide might see tumor
growth stop. However, the dosage might be high
enough to also stop the body’s normal growth of
platelet cells. The loss of platelets might cause severe
internal bleeding—a consequence more immediately
toxic than the tumor.

Recommended dosage

Doses vary from individua to individual and depend
on body weight as well as other medications the patient
istaking. For acute promyel ocytic leukemia dosages for
adults and children five years of age and older are up to
60 injections of 0.15 mg/kg of body weight until bone
Marrow remission occurs.

Precautions

Arsenic trioxide has been shown to cause fetal
abnormalities and miscarriage in animals. Women
who might become pregnant should take precautions
to ensure they do not become pregnant while taking
this drug. Women who are nursing their infants should
discontinue nursing while this medication isin their
system.

Patients with bone marrow problems, heart prob-
lems, kidney problems, or low levels of magnesium or
potassium in the blood should notify their physician
before taking any of this medicine. Patients should notify
their physician of any illnesses they may have before tak-
ing arsenic trioxide.

Because persons taking arsenic trioxide may have
decreased immunity, it is important for them to avoid
infection. Caution should be taken to avoid unnecessary
exposure to crowds and people with infections.

Patients may experience unusual or excessive bruis-
ing and/or bleeding and should avoid situations in which
itislikely they could cut or bruise themselves. Patients
should consult their physician immediately if they have
any indication of excessive bleeding or bruising, includ-
ing black and tarry stools, blood in the urine or stools,
unusual bleeding or bruising, pinpoint red marks on their
skin, vomit containing blood or what appears to be coffee
grounds (dried blood). Severe symptoms may indicate a
medical emergency.
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Ascites

KEY TERMS

Antineoplastic—A substance used to help prevent
tumor growth.

Side effects

Symptoms include unusual heartbeat (fast, slow,
irregular, or pounding), chest pain, high blood pressure,
trouble breathing, bluish lips, skin, palms, or skin under-
neath the fingernails, muscle cramps, numbness or tin-
gling, headache, acting or feeling drunk, confusion,
fainting, dizziness, eye pain, blurred vision, excessive
weakness, excessive fatigue, or excessive drowsiness.

Patients should also contact their physician immedi-
ately if they experience afruity odor in their mouth, adry
mouth, excessive sweating, flushing, urine retention,
excessive urination, increased appetite or thirst, abdomi-
nal pain, loss of appetite, unexplained weight gain or
loss, or severe nausea.

Patients may have vomiting, nausea, diarrhea,
insomnia, sour stomach, heartburn, constipation, gas,
neck pain, back pain, bone pain, bloating, swelling, pain
or swelling at the injection site, joint, muscle, or limb
pain, depression, or nosebleeds.

Petients should aways notify their physician about any
unusua symptoms they experience while on medication.

Interactions

Patients should tell their doctors if they have a
known allergic reaction to arsenic trioxide or any other
medications or substances, such as foods and preserva-
tives. Before taking any new medications, including non-
prescription medications, vitamins, and herbal medica-
tions, the patients should notify their doctors.

Michagl Zuck, Ph.D.

Arteriography, see Angiography

I Ascites

Description

Ascites is defined as an excessive amount of fluid
built up within the peritoneal cavity. Both the abdominal
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organs and the abdomen itself are lined with membranes
called the peritoneum. Between these two liningsis a
space referred to as the peritoneal cavity. In pathological
conditions that result in edema, or excessive fluid accu-
mulation in bodily tissues, fluid can build up in the peri-
toneal cavity.

Smaller abdominal fluid amounts usually do not
produce symptoms. However, larger accumulations can
cause:

* rapid weight gain
« abdominal discomfort and distention

* shortness of breath and actual dyspnea, or difficulty
breathing

« swollen ankles

Severe cases of ascites can result in the retention of
literally gallons (each gallon eguals nearly four liters) of
liquid in the peritoneal cavity. If fluid retention is suffi-
ciently severe, the abdomen becomes swollen and even
painful. Breathing can be affected as the fluid-filled peri-
toneal cavity presses upon the diaphragm, a very neces-
sary component of respiration. The diaphragm is made
up of adome-shaped sheet of muscles that separates the
thoracic, or chest, cavity from the abdomen. When the
muscle fibers of the diaphragm contract, the spacein the
chest cavity isenlarged, and air entersthe lungsto fill the
enlarged space. When pressure on the diaphragm from
fluid build-up occurs, it lessens the ability of these
diaphragm muscular fibers to expand and contract, and
resultsin impaired breathing.

Ascites, initself, is not adisease, but rather a symp-
tom of several other pathological conditions. These
include:

« Cirrhosis of the liver, which is responsible for 80% of
all instances of ascites in the United States.

« Pancreatic ascites devel ops when a cyst that has thick,
fibrous walls (pseudocyst) bursts and permits pancreat-
ic juicesto enter the abdominal cavity.

« Chylous ascites, which has a milky appearance caused
by lymph that has leaked into the abdominal cavity.
Although chylous ascites is sometimes caused by trau-
ma, abdominal surgery, tuberculosis, or another peri-
toneal infection, it is usually a symptom of lymphoma
or some other cancer.

* Cancer causes 10% of all occurrences of ascitesin the
United States. It is most commonly a consequence of
disease that originates in the peritoneum (peritoneal
carcinomatosis) or of cancer that spreads (metastasi zes)
from another part of the body. Tumors especially prone
to malignant ascites formation include ovarian cancer
and metastatic gastrointestinal tumors.
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» Endocrine and renal ascites are rare disorders.
Endocrine ascites, sometimes a symptom of an
endocrine system disorder, al so affects women who are
taking fertility drugs. Rena ascites develops when
blood levels of albumin dip below normal. Albuminis
the major protein in blood plasma. It functions to keep
fluid inside the blood vessels.

Causes

The two most important factorsin the production of
ascites dueto chronic liver disease are low levels of albu-
min in the blood and an increase in the pressure within the
branches of the portal vein that run through liver (portal
hypertension). Low levels of albumin in the blood cause a
change in the pressure necessary to prevent fluid exchange
(osmotic pressure). This changein pressure alows fluid to
seep out of the blood vessels. The scarring that occursin
cirrhosis causes portal hypertension. Blood that cannot
flow through the liver because of the increased pressure
leaks into the abdomen and causes ascites.

Other conditions that contribute to ascites devel op-
ment include:

* hepatitis
* heart or kidney failure

« inflammation and fibrous hardening of the sac that con-
tains the heart (constrictive pericarditis)

Persons who have systemic lupus erythematosus but
do not have liver disease or portal hypertension occasion-
ally develop ascites. Depressed thyroid activity some-
times causes pronounced ascites, but inflammation of the
pancreas (pancreatitis) rarely causes significant accumu-
lations of fluid.

Treatments

Reclining minimizes the amount of salt the kidneys
absorb, so treatment generally starts with bed rest and a
low-salt diet. Urine-producing drugs (diuretics) may be
prescribed if initial treatment is ineffective. The weight
and urinary output of patients using diureticsis normally
carefully monitored, often on adaily basis. This scrutiny
involves watching for signs of:

» Hypovolemia (massive loss of blood or fluid) that can
often result in drastic dropsin blood pressure.

» Azotemia (abnormally high blood levels of nitrogen-
bearing materials).

* Potassium imbalance that can result in cardiac arrhyth-
mia

* High sodium concentration. Sodium should be restrict-
ed from the diet as much as possible.
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Because of the discomfort and respiratory difficulty
moderate-to-severe accumulations of fluid can produce,
fluid removal, or par acentesis, is often the treatment of
choice. Paracentesis involves the extraction of fluid
from the abdominal cavity via a needle that is usually
inserted into the peritoneum under local anesthesia. This
isarelatively safe and painless method of relieving fluid
build-up. It is considered safer than diuretic therapy,
resulting in fewer complications and requiring shorter
hospital stays.

Large-volume paracentesis is also the preferred
treatment for massive ascites. Diuretics are sometimes
used to prevent new fluid accumulations, and the proce-
dure may need to be repeated periodically.

In cases of ascites that do not respond appropriate-
ly to the treatments described above, a peritoneove-
nous shunt may be inserted. This device is equipped
with a one-way valve that allows fluid from the peri-
toneal cavity to passinto the venous blood circulatory
system. From there the fluid is eliminated by the kid-
neys. In cases of malignant ascites, there is a concern
that the use of such a shunt could enhance the spread of
the cancer. Thisrelatively small risk must be balanced
against the positive effect the shunt can have on the
individual’'s quality of life aswell as against his or her
expected survival period.

Alternative and complementary therapies

Dietary alterations, focused on reducing salt intake,
are an important facet of treatment. Potassium-rich foods
like low-fat yogurt, mackerel, cantaloupe, and baked
potatoes help balance excess sodium intake and help
ensure proper heart function. Such complementary thera-
pies should always be considered an adjunct to, not a sub-
stitute for, the conventional treatments described above.
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Asparaginase

I Asparaginase
Definition

Asparaginase (also known as L-asparaginase, and
sold under the brand name Elspar) is a medicine used to
stop growth of cancer and formation of new cancer cells.

Purpose

Asparaginase is used as part of an induction regimen
for the treatment of acute lymphocytic leukemia (ALL)
in children.

Description

Asparaginase is an enzyme made from the bacteria
escherichia coli (E. coli). In this country, two forms of
asparaginase are available: one made from E. coli, and a
slightly changed version of the E.Coli form linked to
polyethylene glycol (PEG) molecule. This PEG-linked
asparaginase is called pegaspar gase. This version was
made available in 1994, is more expensive than the other
form, and is mainly used in patients who have devel oped
an allergy to E. Coli. Another natural form of asparagi-
nase made from the plant bacteria erwinia carotovorais
known by the brand name Erwinar and can be specially
obtained for patients who develop a severe allergy to E.
coli asparaginase. Asparaginase kills cancer cells by
depleting a certain protein in the blood (L-asparagine)
that is necessary for survival and growth of tumor cellsin
patients with ALL. Fortunately, normal cells are not
dependent on L-asparagine for survival.

Asparaginase is mainly given in combination with
vincristine and steroids (either prednisone or dexam-
ethasone) for the first three weeks of therapy.

Recommended Dosage
Adults and children

INDUCTION CHEMOTHERAPY FOR ALL. Doses vary
between different chemotherapy protocols. The usual
doseis 6,000-10,000 units per square meter of body sur-
face area given for 10 days. Patients should refer to indi-
vidual protocol for recommended dose.

Administration

This medicine can be given directly into the muscle
(intramuscular) or into the vein (intravenous). Intramus-
cular injection of asparaginase lowers the risk of severe
alergic reactions (also known as hypersensitivity or ana-
phylaxis). Therisk of hypersensitivity reaction is higher
with the second and third dose of the drug.
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Acute lymphocytic leukemia (ALL)—This is the
most common cancer in children. Patients with ALL
can present with fever, weakness, fatigue, pallor,
unusual bleeding and easy bruising, pinpoint dots
on the skin, large lymph nodes, large liver and
spleen. ALL in children has a much better prognosis
than in adults, with over 90% of children going into
remission and an 80% cure rate with chemotherapy.

Anaphylaxis—An immediate kind of an allergic
reaction that usually happens after a second expo-
sure of a body to a drug, toxin, or some types of
foods. A person may experience a dangerous drop
in blood pressure, skin rash, itching, puffiness of
the face, and difficulty breathing. Anaphylaxis is a
medical emergency and can result in death.

Induction therapy—The first stage in treatment of
ALL. The purpose of this stage is to quickly cause
remission of the disease. The combination of vin-
cristine, asparaginase, and steroids make up the
foundation of induction regimen.

Precautions

The use of this medication should be avoided in
patients with active pancreatitis (inflammation of the
pancreas) or history of pancreatitis, and in patients with
serious allergic reaction to asparaginase in the past.

Asparaginase should only be given in a hospital. A
patient’s blood pressure will need to be monitored every
15 minutes for the first hour. A small test dose may be
given to check if patient is alergic to this medicine.

This medication can lower the body’s ability to fight
infections. Patients should avoid contact with crowds or
any individual that may have an infection.

Breast-feeding mothers should use asparaginase
with caution. It is not yet known whether this drug cross-
es into breast milk. Women who are pregnant or may
become pregnant should avoid this drug unless the bene-
fits to the mother outweigh the risksto the child.

Contact a doctor immediately if any of these symp-
toms devel op:

« fever, chills, sore throat

« yellowing of the skin or eyes

« puffy face, skin rash, trouble breathing, joint pain

« drowsiness, confusion, hallucinations, convulsions
* unusual bleeding or bruising
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« stomach pain with nausea, vomiting and loss of appetite

A physician will perform blood tests before starting
therapy and during therapy to monitor complete blood count,
blood sugar, and pancress, kidney, and liver functions.

Side effects

Asparaginaseis avery potent medicine that can cause
serious side effects. An allergic reaction with skin rash, itch-
ing, joint pain, puffy face, and difficulty breathing can occur
very quickly after injection with hisdrug. Thisside effect is
managed by having the drugs epinephrine, diphenhy-
dramine, and steroids available near the bedside to counter
thedlergic reaction if it occurs. Other common side effects
include nausea, vomiting, diarrhea, loss of appetite, stom-
ach cramps, and yellowing of the eyes or skin. Less frequent
side effects include high blood sugar, drowsiness, confu-
sion, hallucinations, convulsions, decreased kidney func-
tion, increased blood clotting, mouth sores, and decreased
ability to fight infections. Usually the side effects of
agparaginase are more severe in adultsthan in children.

Interactions

Asparaginase can decrease effectiveness of
methotrexate in killing cancer cells when given right
before and together with methotrexate. The use of these
two medicines together should be avoided.

Asparaginase can decrease breakdown and increase
toxicity of cyclophosphamide.

Risk of liver disease may be increased in patients
receiving both asparaginase and mer captopurine.

This medicine can increase blood sugar especially
when given in together with steroids.

Asparaginase should be given after vincristine instead
of before or with vincristine because it can increase the
risk of numbing, tingling and pain in hands and feet.

Olga Bessmertny, Pharm.D.

I Astrocytoma
Definition

Astrocytomais atumor that arises from astrocytes,
star-shaped cells that play a supportiveroleinthe brain.

Description
The brain acts as a computer that controls all of the

functions of the body. It stores information, memories,
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and with the use of hormones and electrical impulses,
regulates and sends instructions to the rest of the body.
Because of the brain’s importance, cancersin the brain
can affect many of the body’s functions. The location of
atumor within the brain determines which effectsit will
have. Astrocytomas may occur in the cerebrum, the site
of thought and language, the cerebellum, the area respon-
sible for movement and muscle co-ordination, or the
brainstem, the location that regulates critical activities
like breathing and heartbeat. Childhood astrocytomas are
most commonly located in the cerebellum, while adults
usually develop astrocytomain the cerebrum.

Astrocytomas rarely metastasize (spread) outside the
brain to other parts of the body; however, they may grow
and spread within the brain. As there is no extraroom in
the skull, the presence of a brain tumor causes an
increase in intracranial (within the skull) pressure, result-
ing in headaches and possibly affecting normal brain
function by compressing delicate brain tissue.

Astrocytomas are a type of glioma, atumor of glial
cells (specialized cells that give physical support and
electrical insulation between neurons). They are some-
times called gliomas, anaplastic astrocytomas, or
glioblastoma multiforme. Oligoastrocytomas are atype
of mixed glioma similar to astrocytomas. They usually
contain cellsthat originate from oligodendrocytes as well
as astrocytes, and are usually low grade (grading is an
estimate of the tumor’s malignancy and aggressiveness;
lower-grade tumors require less drastic therapy than
high-grade tumors).

Demographics

Astrocytoma occurs slightly more often in males
thanin females. It is also slightly more common in Cau-
casians than in those of African or Asian descent.
Although it affects both adults and children, children
usually develop aless serious form with a better progno-
sis. The total incidence of all types of brain cancer,
including astrocytomas, is approximately 13 people out
of every 100,000.

Causes and symptoms

The cause of astrocytomais not known. Brain can-
cer may occasionally be caused by previous radiation
treatments; however, x rays are not believed to play a
role. As of 2001, studies have indicated that the moderate
use of handheld cellular phones does not cause brain can-
cer; ongoing research will determineif long-term cellular
phone use causes an increase in cancer incidence.

Some studies suggest that brain tumors may occur
more frequently in people who have occupational expo-
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Magnetic resonance image (MRI) of the head and neck of a
15-year-old boy showing the recurrence of an astrocytoma
of the spinal cord.The tumor appears about halfway down
the neck. (© Simon Fraser, Neuroradiology Dept., Newcastle
General Hospital, Science Source/Photo Researchers, Inc.
Reproduced by permission.)

sure to certain chemicals, including some pesticides,
formaldehyde, vinyl chloride, phenols, acrylonitrile, N-
nitroso compounds, polycyclic aromatic hydrocarbons,
lubricating oils, and organic solvents. The greatest risk is
associated with exposure before birth or during infancy.

There isaslightly higher incidence of astrocytoma
in the siblings and parents of people with this tumor;
however, only one type of astrocytomais known to have
agenetic cause. The rare subependymal giant cell astro-
cytoma occurs in conjunction with tuberous sclerosis, a
hereditary disorder.

A wide variety of symptoms develop as a result of
astrocytoma, including the following:

* headache

* nausea and vomiting

* neck stiffness or pain

* dizziness

* seizures

* unsteadiness in walking or unusual gait

* lack of coordination, decreased muscle control

« visual problems such as blurring, double vision, or loss
of peripheral vision

» weaknessin arms or legs
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* speech impairment
« altered behavior
* |oss of appetite

Because there are several different types of astrocy-
toma, not all patients will show the same symptoms. The
location of the tumor within the brain will determine
which symptoms a patient will experience. Because the
tumor causes an increase in intracranial pressure, most
people with astrocytoma will develop headaches and
nausea and vomiting.

Diagnosis

In the first stage of diagnosis the doctor will take a
history of symptoms and perform a basic neurological
exam, including an eye exam and tests of vision, balance,
coordination and mental status. The doctor will then
require a computerized tomography (CT) scan and mag-
netic resonance imaging (MRI) of the patient’s brain.
During a CT scan, x rays of the patient’s brain are taken
from many different directions; these are combined by a
computer, producing a cross-sectional image of the
brain. For an MRI, the patient relaxes in a tunnel-like
instrument while the brain is subjected to changes of
magnetic field. An image is produced based on the
behavior of the brain’s water molecules in response to
the magnetic fields. A special dye may beinjected into a
vein before these scans to provide contrast and make
tumors easier to identify.

If atumor isfound it will be necessary for a neuro-
surgeon to perform abiopsy on it. This simply involves
the removal of a small amount of tumor tissue, whichis
then sent to a neuropathologist for examination and
staging. The biopsy may take place before surgical
removal of the tumor or the sample may be taken during
surgery. Staging of the tumor sample is a method of
classification that helps the doctor to determine the
severity of the astrocytoma and to decide on the best
treatment options. The neuropathologist stages the
tumor by looking for atypical cells, the growth of new
blood vessels, and for indicators of cell division called
mitotic figures.

Treatment team

Treatment of astrocytomawill involve a neurosur-
geon to remove the tumor, a neuropathologist to examine
the tumor sample, and an oncologist to monitor the
patient’s health and coordinate radiation therapy and
chemotherapy if necessary. Nurses and radiation thera-
pists will also play arole. After treatment, the patient
may be followed up by a neurologist to ensure that the
tumor does not grow or recur.
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Clinical staging, treatments, and prognosis

There are severa different systemsfor staging astrocy-
tomas. The World Health Organization (WHO) system is
the most common; it has four grades of increasing severity
based on the appearance of the astrocytoma cells. Other
methods of staging correspond fairly closely to the WHO
system. Grades| and |1 are sometimes grouped together and
referred to as low-grade astrocytomas. Over time, tumors
may progress from alow-grade form with arelatively good
prognosis to a higher grade form and poorer prognosis.
Additionaly, tumors may recur at a higher grade.

Grade I Pilocytic Astrocytoma

Thisis also sometimes referred to as juvenile astro-
cytoma because it occurs more frequently in children
than adults. Under a microscope, the astrocytes are thin
and elongated, and known as pilocytes. They are accom-
panied by Rosenthal fibers. The tumor mass does not
invade surrounding tissues and is sometimes enclosed in
acyst. In children, pilocytic astrocytoma often occursin
the cerebellum, but may also occur in the cerebrum.

Treatment of this grade depends on the patient’s age
and the location of the tumor. Surgery is the preferred
treatment for this type of astrocytoma; it is performed by
a procedure known as acraniotomy. An incision is made
in the skin and an opening is made in the skull. After the
tumor is removed, the bone is normally replaced and the
incision closed. The neurosurgeon may also insert a shunt
(drainage system) to relieve intracranial pressure; this
involves inserting a catheter into a cavity inside the brain
called a ventricle, then threading the other end under the
skin to adrainage areawhere the fluid is absorbed.

If the tumor can be completely surgically removed,
the patient may not need further therapy and may be
monitored only for recurrence. If the tumor cannot be
completely removed, patients may be given chemothera-
py aswell. If the tumor is not completely resected or if it
continues to grow after chemotherapy, radiation therapy
may be necessary. Radiation therapy is not normally
given to children under the age of three in order to pre-
vent permanent damage to the child’'s healthy brain tis-
sue. Radiation treatment may cause swelling in the brain;
steroids may be prescribed to reduce the swelling.

The best indicator for prognosisis complete removal of
the tumor. With complete tumor removal, 80% of patients
are dliveten yearslater. Location of the tumor in the cere-
bellum & so suggests a better prognosis than other locations.

Grade I1 Low-Grade Diffuse Astrocytoma

These astrocytomas spread out and invade surrounding
brain tissues but grow very slowly. Under the microscope,
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Anaplastic—Undifferentiated, appearing to have
an immature cell type.

Biopsy—A sample of tissue taken from the tumor.
Glioma—A tumor of the brain’s glial cells.

Primary tumor—An original tumor, not a metasta-
tic tumor resulting from cancer’s spread.

fibrous structures are present. Grade |1 astrocytomas may
occur anywhere in the brain, in the cerebellum and brain
stem, or in the cerebrum, including the optic pathways.
Genetic studiesindicate that mutations of the tumor sup-
pressor gene p53 occur frequently in these tumors.

Surgical removal of the tumor is the first choice for
treatment, but it may not be possible due the tumor’s
location. Surgery is usually followed by radiation.
Patients under 35 years of age have a better prognosis
than older patients; in older patients, |ow-grade tumors
progress to higher grades more rapidly. Overall median
survival isfour to five years.

Pleimorphic xanthoastrocytoma, a tumor originating
in cells of amixture of glial and neuronal origin, is often
considered agrade |1 astrocytoma. It is relatively benign
and treated only with surgery.

Grade I1I Anaplastic Astrocytoma

Anaplastic astrocytoma occurs most frequently in
people aged 50 to 60. The term anaplastic means that the
cells are not differentiated; they have the appearance of
immature cells and cannot perform their proper func-
tions. Researchers believe thisis due to a gradual accu-
mulation of genetic alterations in these cells. These
tumor cells invade surrounding healthy brain tissue.

Anaplastic astrocytomas may be inoperable because
of their location and their infiltration into normal tissue;
in this case radiation therapy is recommended.
Chemotherapy may include various combinations of
alkylating agents and other drugs, including car mustine,
cisplatin, lomustine, procarbazine and vincristine.
These tumors tend to recur more frequently than grade |
and Il tumors. Following treatment, median survival is
12 to 18 months. The five-year survival rate for these
patientsis approximately 10% to 35%.

Grade 1V Glioblastoma Multiforme

Glioblastoma Multiforme (GBM) is the most com-
mon primary brain tumor in adults. These tumors
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QUESTIONS
TO ASK THE DOCTOR

e Where inside my brain is the cancer located
and where will it spread?

¢ What types of treatment are recommended?

e What are the possible side effects of this
treatment?

e How can the side effects be minimized?
e Am | eligible for any clinical trials?
e Are there any alternatives to this treatment?

e What are the chances that the cancer will
return?

e Will this cause any disabilities?
e How will this affect my daily life?

aggressively invade adjacent tissue and may even
spread throughout the central nervous system. They fre-
quently occur in the frontal lobes of the cerebrum.
Tumor biopsies may show large areas of necrosis, or
dead cells, surrounded by areas of rampant growth.
There may also be a mixture of cell types within the
biopsy. Genetic studies show that a number of different
types of mutations can take place in genes for tumor
suppressor p53 and other proteins that play arole in
controlling the normal growth of cells.

Often GBM cannot be entirely surgically removed
because it affects large areas of the brain. Radiation
therapy will be given regardless of whether surgery is
possible, except to very young children. Conventional
radiation may be performed, but more specialized
types, such as stereotactic radiosurgery, which uses
imaging and a computer to treat the tumor very precise-
ly, or interstitial radiation, which delivers radiation by
placing radioactive material directly on the tumor, may
also be used. Chemotherapy will follow radiation; it
may include carmustine, lomustine, procarbazine, and
vincristine.

GBM is most common in patients over 50 years of
age and rarely occursin patients under 30. Increasing age
is associated with a poorer prognosis. Median survival is
9 to 11 months following treatment. Fewer than 5% of
patients are alive five years later. Because of the poor
prognosis of GBM, it is treated more aggressively than
low-grade astrocytomas; many clinical trialstake place
to test new treatments.
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Alternative and complementary therapies

While no specific aternative therapies have become
popular for this particular type of brain cancer, patients
interested in pursuing complementary therapies should
discuss the idea with their doctor. A doctor may be able
to provide information about the efficacy of certain tech-
niques and whether they may interfere with conventional
treatment.

Coping with cancer treatment

Patients may experience unpleasant side effects due
to their treatment. Patients should discuss any side effects
they experience with their doctors; occasionally an effect
may be unexpected or dangerous and dosages may need
to be adjusted. Doctors can help alleviate nausea with
antinausea medications and may prescribe antidepres-
santsto help the patient deal with the cancer on a psycho-
logical level. Joining support groups will also help
patients deal with the psychological effects of treatment.
Cancer survivors can help provide encouragement and
offer advice for coping with cancer on aday-to-day basis.

Clinical trials

Clinical trials are an important treatment possibility,
especialy for patients with tumors that are inoperable or
do not respond well to treatment. Participation in clinical
trials also gives patients an opportunity to make contribu-
tionsto the search to find a cure for their cancer. A wide
variety of clinical trials are available, particularly for the
higher-grade astrocytomas. Trials for higher-grade astro-
cytomas may test new drugs, new combinations of drugs,
drug implants, and higher doses of drugs, possibly in
combination with different methods of radiation therapy.
Some studies may examine the use of gene therapy or
immune therapy, including vaccines.

Trials for lower-grade astrocytomas focus on finding
chemotherapy that causes fewer side effects. Some stud-
ies may also feature new combinations of drugs while
others may attempt to treat the tumor by using lower
dosages of drugs spread out over alonger period of time.

Prevention

Currently, scientists do not know what causes the
majority of brain cancers. There may be aslight genetic
predisposition, as family members of astrocytoma
patients have a slightly increased incidence of the dis-
ease. Clinical studies show that alarge number of genetic
alterations take place in the higher grade astrocytomas;
although this helpsto explain what is going wrong in the
cells, it does not explain what is causing these genetic
mutations to take place.
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While it is known that ionizing radiation can cause
brain tumors, most people are not exposed to this type of
radiation unless they are being treated for cancer. Ongo-
ing studies are examining the long-term risks of other
types of radiation, but as of 2001, neither x rays, electro-
magnetic fields, or cellular phones appear to increase the
likelihood of brain cancers.

Although evidence is not yet conclusive, some stud-
ies suggest that some brain tumors may be caused by
environmental exposure to certain organic chemicals.
Exposure is most harmful to the developing fetus and
infants, so pregnant women may wish to consider
whether they have any occupational exposure to organic
chemicals. Parents of infants should be aware of pesti-
cides and any other potentially harmful chemical their
child could come into contact with.

Additionally there is some evidence that supplements
containing vitaminsA, C, E, and folate may have a pro-
tective effect when taken during pregnancy. The children
of women who take these supplements during pregnancy
are half aslikely to develop brain tumors before age five.

Special concerns

Children who develop astrocytoma should be moni-
tored regularly by their physicians to ensure that the
tumor does not recur. A follow-up schedule should be
discussed with the doctor; the child may be examined
twice ayear initially, then tested annually afterwards. In
addition to the possibility of recurrence, other health
problems due to treatment may arise in the child. The
child may have lower levels of growth hormone or thy-
roid hormone or delayed growth as a result of radiation.
There may also be decreased intellectual capacity or
learning or physical disabilities that can be detected dur-
ing follow-up. Parents can then arrange for rehabilitation
or specia education for their child.

Adults may also experience permanent negative
effects as aresult of their treatment. Radiation damage to
healthy tissue may occasionally cause delayed effects
such as decreased intellect, impaired memory, changesin
personality, and confusion. These types of side effects
should be reported to a health professional; the patient
can be referred to rehabilitation specialists who can help
with regaining abilities.

See Also Brain and central nervous system tumors;
Childhood cancers; Tumor grading
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ATG see Lymphocyte immune globulin
Atropine see Antidiarrheal agents

I Azacitidine
Definition

Azacitidine, is an antineoplastic (antitumor) agent
that acts by interfering with the growth of cells.

Purpose

Azacitidine is achemother apy drug used primarily
to treat adults and children with acute myelocytic
leukemia that have not responded to traditional therapy.
Itisalso used to treat myelodysplastic syndrome. There
islimited data that azacitidine may be useful for chronic
myel ogenous leukemia, sickle cell anemia, and cancers
that have spread to other organs in the body. It should
also be noted that azacitidine does not appear on the
FDA's approved drug list. Currently, azacitidineis pre-
scribed only as an experimental drug.

Description

DNA can be thought of as the blueprint for the cell,
and RNA as the messenger to carry out the instructions of
the DNA. RNA, or ribonucleic acid, is a close relative of
DNA, deoxyribonucleic acid. Both are made up of four
different bases, adenine, guanine, cytosine, and thymine.
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KEY TERMS

Gene—A functional unit of DNA.

Azacitidine pretends to be cytosine, and isincorporated
into the RNA and DNA of cells, inhibiting them from car-
rying out their normal functions and causing cell death.

Recommended dosage

The dose of azacitidine depends on thereasoniit is
being administered and whether any other drugs are
involved in treatment. The usual dose for azacitidineis
50 to 200 mg per square meter of body surface area per
day for five to 10 days. Thisis repeated at two to three
week intervals. Azacitidine is administered either
through the vein or injected under the skin. It may be
injected under the skin at a dose of 75 mg per square
meter of body surface area per day for seven days, to be
repeated every 4 weeks.

Precautions

Pregnant women should not take this drug, and
should be aware that this drug has been shown to cause
death or abnormality in the fetuses of laboratory animals.
Women who might become pregnant while taking this
medication should take steps to ensure that they do not.
Nursing mothers should discontinue nursing while taking
this medication. All patients should have this drug
administered by a health care professional and their
progress regularly monitored.

Side effects

The most common side effect of azacitidine is the
decreased production of white blood cells, which are
important in fighting infections, and platelets, which are
important in preventing bleeding. Nausea, vomiting, and
diarrhea are aso very common with this drug.

Other side effectsinclude fever, general muscle pain,
weakness, and lethargy. Decreased liver function, low
blood pressure, and changesin kidney function have also
been reported with azacitidine. Also, injections of the drug
under the skin can cause redness, swelling, or mild pain.

Interactions

Azacitidine has no known interactions with other
drugs. However, prior to initiating any over-the-counter,
herbal, or new medications, patients should consult their
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physician, nurse, or pharmacist to prevent possible drug
interactions.

Michadl Zuck, Ph.D.

I Azathioprine
Definition

Azathioprine is a non-specific immunosuppressant
antimetabolite that can be used as a chemotherapeutic
agent to inhibit lymphocyte purine metabolism. In the
United States, azathioprine is also known by the brand
name Imuran.

Purpose

In 1968 the Food and Drug Administration approved
azathioprine for use after an organ transplant to decrease
the chance of the body rejecting the transplanted organ.
However, azathioprine is an experimental drug that can
be used during treatment of cancers such asleukemiaand
lymphomas. In the body, azathioprine is converted to
mer captopurine (6-MP) and thus has the same effects
as that chemotherapy drug. They both are purine
analogs that interfere with the metabolism of purine-
based nucleotides found in DNA.

The use of azathioprine resultsin killing cells such
as T-lymphocytes. This isimportant in cancers such as
lymphocytic leukemia. The ideaisthat if T-lymphocyte
reproduction isinhibited by interfering with DNA syn-
thesis, then the cancer cell reproduction will also be
inhibited. Certain types of leukemia and lymphomas are
treated with radiation and chemotherapy, which destroy
dividing cells such as those in the bone marrow. As a
result, the patient is no longer able to produce blood
cells. To combat the loss of blood cells, abone marrow
transplant may be performed to provide the patient with
healthy marrow. The body may react against the foreign
bone marrow. Therefore, an additional benefit of azathio-
prine use as an immunosuppressant could be to produce
fewer white blood cells, thus interfering with the body’s
natural immune response to foreign proteins, such as
those found on the cell surfaces of bone marrow coming
from a bone marrow donor.

Description

Azathioprine is a derivative of mercaptopurine, a
purine anal og antimetabolite, which interferes with the
enzymatic pathways for biosynthesis of nucleic acids by
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substituting for normal metabolites. In thisway, it can act
as an immunosuppressant by interfering with the produc-
tion of white blood cells such as lymphocytes.

Recommended dosage

Azathioprine can be taken either orally (50 mil-
ligram scored tablets) or through an injection (100 mil-
ligram vials for intravenous use). Dosing is based on
body weight and size of the patient. Initially, the oral
dosage is approximately 3 to 5 milligrams per kilogram
of body weight, while the injection dosage is approxi-
mately 1 milligram per kilogram of body weight. At time
goes on, the physician may decrease the dosage. Patients
can take thismedicine in a single dose per day. The dura-
tion of treatment will continue until the fear of transplant
rejection has passed.

Precautions

Since this medication is an immunosuppressant and
resultsin alower white blood cell count, thereis a higher
risk of developing infection. Therefore, patients using
azathioprine should limit their contact with people that
have existing infections, they should not have dental
work done while on this medication, and they should not
touch their eyes or inside of their nose unless they have
just washed their hands. Patients should also take care
not to cut themselves and should be careful when using a
regular toothbrush and dental floss.

Pregnant women should not take this drug since it
can cross the placenta and can have serious side effects.
Women who are breastfeeding should not take this drug.
Azathioprine can pass through the breast milk to the
baby and can result in serious problems.

Side effects

The most common and less serious side effects
include fatigue, weakness, loss of appetite (anorexia),
nausea and vomiting, and upset stomach. Upset stom-
ach can be dleviated if azathioprineis taken with food or
milk.

Other side effects may occur that require the atten-
tion of amedical professional. These include:

» cough or hoarseness

« fever or chills

* lower back or side pain
* extreme fatigue

* black tarry stools

* blood in the urine
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Analog—A chemical compound with a structure
similar to another chemical, but differing in a cer-
tain way.

Antimetabolite—A drug that resembles a sub-
stance that occurs naturally in a metabolic path-
way, interfering with metabolism.

Bone marrow—The soft tissue inside of bones that
produces blood cells.

Gout—A form of arthritis that involves ureic acid.

Leukopenia—Decrease in the amount of white
blood cells.

Lymphocytes—A type of white blood cell and part
of the immune system.

Macrocytic anemia—Anemia where blood cells
are much larger than normal.

Myelosuppression—Decrease in the proliferation
of bone marrow cells.

Pancytopenia—Decrease in all the cellular com-
ponents of the blood.

Purine—A base found in nucleotides and nucleic
acids that are used to make DNA.

* red spots on the skin
» fast heartbeat

* shortness of breath

* liver problems

Since the immune system is depressed when aza-
thioprine is used, the result can be pancytopenia, includ-
ing leukopenia and thrombocytopenia as well as macro-
cytic anemia. The severity of these is dependent on the
dose, and the dose may be lowered by the physician as
needed.

Azathioprine has been used in children and has not
been shown to induce side effects different than those
found in adults. However, as with many medications
there have not been any specific tests done with the
elderly. It is not expected to cause any different side
effects than those encountered in younger adults.

Interactions

There are medications and other medical conditions
that can interact with azathioprine. A medication called
allopurinol is used to treat gout and can increase the
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effects and toxicity of azathioprine because it interferes
with the removal of azathioprine from the body.

Both kidney disease and liver disease can increase
the effects and toxicity of azathioprine. Both diseases
interfere with the removal of azathioprine from the body.
If the patient has either of these diseases, the physician
may make adjustments in the dosage given.

Sally C. McFarlane-Parrott

Aztreonam see Antibiotics
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I Bacillus Calmette Guérin
Definition

BCG, or bacillus Calmette Guérin, is agenetically
engineered bacterium that is used to treat bladder can-
cer. BCG isalso known by the brand names ImmuCys,
TheraCys and TICE BCG.

Purpose

Excision (cutting out) of bladder tumors can lead to
extreme discomfort in patients because of the damage
done to the bladder, the organ that collects and holds urine
until it can be released from the body. In certain kinds of
bladder cancers, treatment with BCG seems to cause can-
cersto shrink or disappear. Thus, when BCG treatment is
effective, it is possible to preserve the bladder.

Description

BCG is made by altering the DNA, or hereditary
material, of a bacterium. The bacterium that is altered is
one that has been used for decades to vaccinate against
tuberculosis. There are several different waysin which
BCG has been modified by genetic engineering. In each
case, however, the DNA added to the BCG from human
cells givesinstructions for the production of compounds
that stimulate the immune system. The compounds are
all proteins and are known by the scientific category
name of cytokines.

Even BCG that has not been modified by genetic
engineering seems to reduce the growth of superficial
tumors in the bladder. But when the BCG introduced to
the bladder contains DNA that gives instructions for
cytokines, the tumor-fighting ability it confers on the
organ is greater.

Thelive BCG isput inside the bladder where it caus-
es an inflammatory response. This means that the blad-
der responds as though an infection were present and
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mounts an attack from the body’s immune system.
Somehow the response inhibits, or stops, tumor growth,
but the way it does so is not understood.

Recommended dosage

BCG is delivered directly to the bladder via a
catheter, or a tube that is inserted in the urethra. The
method of delivery iscalled intravesical, which meansiit
is sent directly into the cavity, or holding space, of the
bladder.

The patient takes treatment once a week for six
weeks and then once a month for six to twelve months.
Large quantities of BCG are used. One standard dose of
TheraCys calls for 81 milligrams in the first series of
treatments.

Precautions

Care providers who have an immune system that is
not functioning optimally should not handle BCG.
Patients with HIV are at high risk for infection from
BCG. All materials from BCG administration are consid-
ered biohazards.

Side effects

Most side effects fall into the category of flu-like
symptoms and include chills, fever, and nausea and
vomiting. Thereis also discomfort related to the inflam-
mation of the bladder, particularly the feeling of an
urgent need to urinate.

In avery few individuals BCG has spread through-
out the body and caused infection and death.

Interactions

Antibiotics, or drugs given to fight infection, can
stop the activity of the BCG and should not be given at
the same time. Chemicals that suppress the immune sys-
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KEY TERMS

Catheter—An artificial tube that is inserted in the
urethra to introduce substances to the bladder, or
under some circumstances, to drain the bladder.

Genetically engineered—An organism that has
been modified by the intervention of humans, usu-
ally by the addition of DNA, or hereditary material,
from one species to the DNA of another species.

Kilogram—Metric measure that equals 2.2 pounds.

Milligram—One-thousandth of a gram. There are
one thousand grams in a kilogram. A gram is the
metric measure that equals about 0.035 ounces.

Urethra—Tube that connects the bladder to the
outside of the body.

tem can also interfere with the action of BCG, as can
radiation therapy.

Diane M. Calabrese

I Barium enema
Definition

A barium enema, also known as a lower Gl (gas-
trointestinal) exam, is a diagnostic test using x-ray
examination to view the large intestine (colon and rec-
tum). There are two types of this test: the single-con-
trast technique, in which barium sulfate solution is
injected into the rectum to gain a profile view of the
large intestine; and the double-contrast (or air contrast)
technique, in which air and barium sulfate are injected
into the rectum.

Purpose

A barium enemamay be performed to assist in diag-
nosing or detecting:

« colon or rectal cancer (colorectal cancer)
« inflammatory diseases such as ulcerative colitis

« polyps (small benign growths in the tissue lining of the
colon and rectum)

« diverticula (pouches pushing out from the colon)
« structural changesin the large intestine
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The double-contrast barium enemais more accurate
than the single-contrast technique for detecting small
polyps or tumors, early inflammatory disease, and bleed-
ing caused by ulcers because it gives a better view of the
intestinal walls.

The decision to perform a barium enemais based on
the patient’s history of altered bowel habits. These alter-
ations may include diarrhea, constipation, lower abdom-
inal pain, blood, mucus or pusin the stool. It isalso rec-
ommended that this exam be used every five to 10 years
beginning at age 50 to screen healthy people for colon
cancer, the second most deadly type of cancer in the
United States. Those who have a close relative with colon
cancer or who have had a precancerous polyp are consid-
ered to be at an increased risk for the disease and should
be screened more frequently to detect abnormalities.

Precautions

Although the barium enemais an effective screening
method and may lead to atimely diagnosis of a variety
gastrointestinal diseases, the test may not detect all
abnormalities present in the colon and rectum. In addi-
tion, the barium enema visualizes only the large intes-
tine; the small intestine may also require examination
with an upper Gl seriesto rule out abnormalitiesin that
area of the digestive tract. Another drawback is that
intestinal gas may hinder the accuracy of test results.

As of 2001, numerous studies have shown that a
colonoscopy performed by an experienced gastroenterol -
ogist isamore accurate initial diagnostic tool for detect-
ing early signs of colorectal cancer than a barium enema.
Colonoscopy allows a physician to examine the entire
colon and rectum for polyps. In addition, if abnormalities
such as polyps are observed during the procedure, these
often-precancerous growths may be removed during the
procedure and later examined (biopsy). One additional
difference between a barium enema and a colonoscopy is
that a colonoscopy almost always involves conscious
sedation, while the barium enemais an unsedated proce-
dure. Some physicians use flexible sigmoidoscopy
(proctosigmoidoscopy) plus abarium enemainstead of
colonoscopy. However, sigmoidoscopy only visualizes
the rectum and the portion of the colon immediately
above it (sigmoid colon) and does not allow the physi-
cian to remove polyps but only to obtain tissue or stool
samples.

Description

To begin a barium enema, the patient lies flat on his
or her back on atilting radiographic table in order to
have x rays of the abdomen taken. After being assisted to
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adifferent position, awell-lubricated rectal tubeisinsert-
ed through the anus. This tube allows the physician or
assistant to slowly administer the barium sulfate into the
intestine. While thisfilling processis closely monitored,
it isimportant for the patient to keep the anustightly con-
tracted against the rectal tube to help maintain its posi-
tion and prevent the barium from leaking. This step is
important because the test may be inaccurate if the bari-
um leaks. A rectal balloon may also be inflated to help
retain the barium. The table may be tilted or the patient
moved to different positionsto aid in thefilling process.

As the barium fills the intestine, x rays of the
abdomen are taken to distinguish significant findings.
There are many ways to perform a barium enema. One
way isthat shortly after filling, the rectal tube is removed
and the patient expels as much of the barium as possible.
Upon completing this expulsion, an additional x ray is
taken, and a double-contrast enema exam may follow. If
this procedure is done immediately, a thin film of barium
will remain in the intestine, and air is then slowly inject-
ed to expand the bowel lumen (space in the intestine).
Sometimes no x rays will be taken until after the air is
injected. The entire test takes about 20-30 minutes.

Preparation

In order to conduct the most accurate barium enema
test, the large intestine must be empty. Thus, patients
must follow a prescribed diet and bowel preparation
instructions prior to the test. This preparation commonly
includes restricted intake of dairy products and aliquid
diet for 24 hours prior to the test, in addition to drinking
large amounts of water or clear liquids 12-24 hours
before the test. Patients may also be given laxatives and
asked to give themselves a cleansing enema.

In addition to the prescribed diet and bowel prepara
tion prior to the test, the patient can expect the following
during a barium enema:

» The patient will be well draped with a gown and
secured to atilting x-ray table.

 Asthe barium or air isinjected into the intestine, the
patient may experience cramping pains or the urge to
defecate.

* The patient will be instructed to take slow, deep breaths
through the mouth to ease any discomfort.

Aftercare

Patients should follow several steps immediately
after undergoing a barium enema, including:

* Drinking plenty of fluids to help counteract the dehy-
drating effects of bowel preparation and the test.
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X ray of sigmoid colon after implementation of a barium
enema. (Custom Medical Stock Photo. Reproduced by per-
mission.)

* Taking time to rest because a barium enema and the
bowel preparation taken before it can be exhausting.

» Administering a cleansing enemamay help to eliminate
any remaining barium. Light-colored stools will be
prevalent for the next 24-72 hours following the test.

Risks

Although a barium enemais generally considered a
safe screening test, it can cause complicationsin certain
people. For example, patients with a rapid heart rate,
severe ulcerative colitis, toxic megacolon (acute dilation
of the colon that may progressto rupture), or a presumed
perforation in the intestine should not undergo a barium
enema. Patients with a known blocked intestine, divertic-
ulitis, or severe bloody diarrhea may be tested with cau-
tion on the advice of a physician. Also, administering a
barium enema to a pregnant woman is not advisable
because of radiation exposure to the fetus.
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Barium enema

KEY TERMS

Barium sulfate—A barium compound used during
a barium enema to block the passage of x rays
during the exam.

Colonoscopy—An examination of the upper por-
tion of the rectum performed with a colonoscope
or elongated speculum.

Diverticula—A diverticulum of the colon is a sac
or pouch in the colon walls which is usually
asymptomatic (without symptoms) but may cause
difficulty if it becomes inflamed.

Diverticulitis—A condition of the diverticulum of
the intestinal tract, especially in the colon, in
which inflammation may cause pain and distend-
ed sacs extending from the colon.

Sigmoidoscopy—A visual examination of the rec-
tum and sigmoid colon using an instrument called
a sigmoidoscope.

Ulcerative colitis—An ulceration or erosion of the
mucosa (lining) of the colon.

Although the barium enema may cause minor stom-
ach or abdominal discomfort in some people, more seri-
ous complications include:

* severe cramping
* nausea and vomiting
« perforation of the colon
* water intoxication
* barium granulomas (inflamed nodul es)
- dlergic reactions
These complications, however, are all very rare.

Normal results

When the patient undergoes a single-contrast enema,
the intestine is steadily filled with barium to differentiate
the colon’s markings. A normal result displays uniform
filling of the colon. Asthe barium is expelled, the intesti-
nal walls collapse. A normal result on the x ray after the
barium is expelled shows an intestinal lining with a stan-
dard, feathery appearance and no abnormalities.

The double-contrast enema expands the intestine,
which isalready lined with athin layer of barium; how-
ever, the addition of air displays a detailed image of the
mucosal pattern. Varying positions taken by the patient

102

QUESTIONS
TO ASK THE DOCTOR

e How long will the test take?
¢ Will the test be painful?
e s barium safe?

* Can | take my usual medications the day before
the test?

¢ How many days will the barium be in my
system?

e When will | get the test results?

allow the barium to collect on the dependent walls of the
intestine by way of gravity.

Abnormal results

A barium enema visualizes abnormalities appearing
on a series of x rays, thus aiding in the diagnosis of a
variety of gastrointestinal disorders and the early signs of
cancer. However, most colon cancers occur in the rec-
tosigmoid region, or upper part of the rectum and adjoin-
ing portion of the sigmoid colon, and are better detected
with flexible sigmoidoscopy or colonoscopy.

Abnormal findings on a barium enema examination
may include polyps, lesions or tumors, diverticulae,
inflammatory disease, such as ulcerative colitis, obstruc-
tions, or hernias. Structural changesin the intestine, gas-
troenteritis, and the size, position, and motility of the
appendix may also be apparent.
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I Barrett’s esophagus
Definition

Barrett’s esophagus is pre-cancerous condition in
which normal cells lining the esophagus are replaced
with abnormal cells that, in some people, develop into a
type of cancer of the esophagus called adenocar cinoma.

Description

The esophagus is a tube 10-13 inches (25-33 cm)
long and about 1 inch (2.5 cm) wide that carries food
from the mouth to the stomach. Normally, the esophagus
is lined with squamous epithelial cells. These cells are
similar to skin cells, and look smooth and pinkish-white.

The stomach makes acid to help digest food. A dif-
ferent type of cell that isresistant to acid lines the stom-
ach. These cells ook red and velvety. At the place where
the esophagus meets the stomach, thereis aring of mus-
cle called the lower esophageal sphincter (LES) muscle
that normally keeps acid stomach juices from backflow-
ing into the esophagus. When this sphincter is not work-
ing correctly, due to a hiatal hernia or medications or loss
of muscle tone, acid material enters the bottom portion of
the esophagus. This backflow is called reflux. When
reflux occurs frequently over an extended period of time,
it is called gastroesophageal reflux disease (GERD).

Acid and digestive enzymes from the stomach irri-
tate the cells lining the esophagus. The result is inflam-
mation of the esophagus called esophagitis, or heartburn.
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Endoscopic view of a mid-esophageal stricture in a patient
with Barrett’s esophagus. (Custom Medical Stock Photo.
Reproduced by permission.)

When the cells lining the lower esophagus are frequently
exposed to stomach juices, they erode and are replaced
with abnormal cells. These new cells are more resistant
to stomach acids and, while they look similar to the cells
lining the stomach, they are different. Under the micro-
scope, they appear as a pre-cancerous type of cell not
normally found in the body.

These new, pre-malignant cells are called special-
ized columnar cells. Once specialized columnar cells
appear, even if the GERD is controlled and the esopha-
gus heals, the abnormal cells remain and are not replaced
with normal cells. The presence of patches of these
abnormal red cellsin the esophagus is known as Barrett's
esophagus. The condition is named after British surgeon
Norman Barrett (1903-1979).

Cancer that develops from Barrett’'s esophagus is
called adenocarcinoma. It is one of two types of cancer
of the esophagus. This type of cancer cannot occur
unless the normal cells lining the esophagus have been
damaged and replaced with abnormal cells.

Heartburn is an extremely common complaint.
About 10% of peoplein the United States, or more than
20 million Americans, experience severe or frequent
symptoms. Of those people who have frequent heartburn
for five years or more, 10-20% devel op Barrett’s esopha-
gus. From this group, approximately 5-10% go on to
develop cancer. Overall, people with Barrett’s esophagus
have a 30- to 125-fold higher risk of developing adeno-
carcinomathan the general population.

Demographics

White men over age 45 who experience frequent
heartburn for more than 10 years are at highest risk of
developing adenocarcinoma arising from Barrett’s
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Barrett’s esophagus

esophagus. Adenocarcinoma is one of the most rapidly
increasing types of cancer in the United States and West-
ern Europe. Often, when the esophagus is damaged by
stomach acid, the lining at the entrance to the stomach
becomes thick and hard and the opening of the esopha-
gus into the stomach narrows (stricture). People with
strictures appear to be at higher risk of developing Bar-
rett’s esophagus than other people with GERD. Barrett's
esophagusisrarein children.

Causes and symptoms

Barrett's esophagus is caused by gastroesophageal
reflux disease that allows the stomach’s contents to damage
the cellslining the lower esophagus. However, every per-
son who has GERD does not develop Barrett's esophagus.
Researchers have thus far been unable to predict which
people who have heartburn will develop Barrett's esopha-
gus. While there is no relationship between the severity of
heartburn and the development of Barrett's esophagus,
thereis arelationship between chronic heartburn and the
development of Barrett's esophagus. Sometimes people
with Barrett's esophagus will have no heartburn symptoms
at al. In rare cases, damage to the esophagus may be
caused by swallowing a corrosive substance such aslye.

The change from normal to pre-malignant cells that
indicates Barrett's esophagus does not cause any particu-
lar symptoms. However, warning signs that should not be
ignored include:

« frequent and long-standing heartburn
« trouble swallowing (dysphagia)
« vomiting blood

* pain under the breast bone where the esophagus meets
the stomach

* unintentional weight loss because eating is painful

Diagnosis

Tissue biopsies and an endoscopy are used to diag-
nose Barrett’'s esophagus. An endoscopy is normally
done in a clinic under sedation or light anesthesia. A
flexible fiber-optic tube is inserted through the mouth
and down into the esophagus, which allows a doctor to
observe the lining of the esophagus.

Sometimes the line dividing the esophagus from the
stomach is not clear. Many people who have trouble with
heartburn have a condition called hiatal hernia. A hiatal
hernia is a stretching, or dilation, of the hole of the
diaphragm that allows a bit of the stomach to bulge up
into the esophagus. Because the abnormal cells that
develop with Barrett’'s esophagus look like the cells that
normally line the stomach, simply looking at the esopha-
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gus during an endoscopy is often not enough to diagnose
Barrett's esophagus.

Depending on what is observed, the doctor will use
tiny clips at the end of the endoscope to collect samples
of tissue. Thisis a painless procedure. The samples are
sent to the laboratory where they are examined under the
microscope. Microscopic findings that abnormal cells
have replaced normal cells are the only definitive diagno-
sis of Barrett’'s esophagus.

Currently, trials are underway on alternate ways to
recognize abnormal esophageal cells. Onetrial involves
the use of laser-induced spectroscopy to visually pin-
point abnormal cells during endoscopy. This has the
advantage of requiring no tissue biopsies, and allows the
doctor to make an immediate diagnosis rather than wait
several daysfor laboratory results. The technique, how-
ever, is still in the experimental stage and is not part of
normal clinical practice.

Treatment team

A gastroenterologist (a specialist in diseases of the
digestive system) will diagnose and monitor Barrett's
esophagus. Should the pre-malignant cells of Barrett’s
esophagus devel op into adenocarcinoma, an oncologist
(cancer specialist) or a cancer surgeon will take over
treatment of the cancer.

Clinical staging, treatments, and prognosis

The American College of Gastroenterologists
(ACG) recognizes five stages of cellular changes in
biopsy samples obtained from the esophagus. These are
(inincreasing severity):

* Negative: No abnormal changesin the cells.

« Indefinite: A few cellular changes; often difficult to dis-
tinguish from low-grade dysplasia.

» Low-grade dysplasia: Some signs of cellular abnormal-
ity are present.

« High-grade dysplasia: Many signs of cellular abnor-
mality are present.

* Carcinoma: Malignant cells are present.

Treatment and monitoring of Barrett’s depends on
the results of the biopsies. First-line treatment is aimed at
stopping stomach acid from entering the esophagus and
giving the lining of the esophagus a chance to heal. Two
categories of drugs are used to prevent the stomach from
producing acid. Histamine , blockers include cimetidine
(Tagamet), ranitidine (Zantac), and nizatidine (Axid).
Proton pump inhibitors include omeprazole (Prilosec)
and lansoprazole (Prevacid). Lifetime therapy is usualy
necessary to control GERD, and higher than normal
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doses of these drugs may be necessary for people with
Barrett’s esophagus. Surgery to control GERD is recom-
mended only when these drugs are ineffective or if the
patient is unwilling or unable to continue taking them.

Monitoring by endoscopy with biopsies has been the
standard approach to Barrett's esophagus. However,
there is some debate about the effectiveness of the moni-
toring in detecting adenocarcinomas and about how cost-
effective the monitoring is. Research in this area contin-
ues, but ACG guidelines (1999) suggest the following
monitoring program:

* Negative or indefinite biopsies: At least two follow-up
endoscopies and biopsies at two- to three-year intervals.

 Low-grade dysplasia: Endoscopies and biopsies every
six months for ayear, then every year if low-grade dys-
plasia continues.

Treatment of high-grade dysplasiais controversial.
Diagnosis of high-grade dysplasia requires confirmation
by at least one expert pathol ogist, with two experts’ opin-
ions recommended. One treatment choice is surgery to
remove the esophagus (esophagectomy). About 40-45%
of people who have high-grade dysplasiaalso have previ-
ously-undetected adenocarcinoma. The advantage of sur-
gically removing the esophagus is that the cancerous
cellsare also removed.

The alternative to surgery isto continue to monitor
cellular changes with endoscopies and biopsies every
three months. The choice of treatment depends both on
the health of the patient and on the patient’s preference.

Surgical removal of the esophagusisthe only effec-
tive way known to treat adenocarcinoma. The survival rate
for people who progress from Barrett’s esophagus to ade-
nocarcinomais poor, with fewer than 10% surviving five
years. However, the earlier the cancer is detected and the
esophagus removed, the greater the chances of survival.

Alternative and complementary therapies

Several non-medical ways to prevent GERD can be
used effectively along with drug treatments that block the
production of stomach acid. Theseinclude:

* raising the head of the bed a few inches on bricks to
encourage gravity to keep the stomach contents from
rising into the esophagus

« eliminating caffeine, acidic foods such as orange juice,
and spicy foods from the diet

* eating smaller, more frequent meals, rather than large
meals

* not eating within three hours of going to bed

None of these methods have any reported adverse
side effects.
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KEY TERMS

Diaphragm—The muscle that separates the
abdominal cavity (stomach and intestines) from
the thoracic cavity (heart and lungs).

Dysplasia—The abnormal change in size, shape,
or organization of adult cells.

Clinical trials

Since adenocarcinoma arising from Barrett’s esoph-
agus is one of the fastest-growing cancersin the United
States and Europe, it has sparked new research activity
concerning the more sensitive ways to identify high-
grade dysplasia, the best methods of monitoring Barrett's
esophagus, and the techniques to remove adenocarcino-
ma without removing the entire esophagus. One of these
clinical trialsinvolves using drugs to make cancer cells
more sensitive to light, and then using alaser to kill these
cells in the esophagus. Another clinical trial involves
determining if genetic markers can be used to predict
which people with Barrett’'s esophagus are at risk for
developing cancer.

The selection of clinical trials underway changes
frequently. Current information on what clinical trialsin
process and where they are being held is available by
entering the search term “Barrett’s esophagus’ at the fol-
lowing Web sites:

* National Cancer Institute <http://cancertrials.nci.nih.
gov> or 1-800-4-CANCER.

» National Institutes of Health Clinical Trials <http://
clinicaltrials.gov>.

* Center Watch: A Clinical Trials Listing <http://www.
centerwatch.com>.

Prevention

People cannot get esophageal adenocarcinoma
unless the cells lining the esophagus are damaged. Pre-
vention, therefore, involves prompt treatment of GERD.
Some studies have found that factors that increase the
risk of a person with the Barrett’s esophagus condition
developing into adenocarcinomainclude heavy smoking,
being overweight, and afamily history of gastric cancer.

Special concerns

People who are diagnosed with Barrett’s esophagus
should expect to eliminate caffeine from their diet as caf-
feine stimulates the production of stomach acid. Other
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Basal cell carcinoma

QUESTIONS
TO ASK THE DOCTOR

e How would you characterize the changes in
the cells in my esophagus?

e What kind of drugs will you prescribe to
control my reflux?

* What frequency of endoscopic monitoring do
you propose?

* What are the chances of my Barrett’s esophagus
progressing to adenocarcinoma?

e [f high-grade dysplasia is present, where can |
get a second opinion?

* If high-grade dysplasia is present, what is
involved in a esophagectomy?

e What is daily life like after an esophagectomy?

e Where can | find out more about clinical trials
using drugs and light from a laser (called
endoscopic laser photablation) to treat
adenocarcinoma?

e What changes in my lifestyle can | make to
help control my reflux?

e |f my GERD cannot be controlled with
medication, what is involved in surgery to
control reflux?

* Are there any particular signs or symptoms that
suggest that | should see a doctor immediately
rather than waiting until my next scheduled
endoscopy?

foods that may need to be eliminated include citrus fruits
and juices, tomatoes, and spicy foods.

People with high-grade dysplasia are faced with the
stressful decision of whether to undergo surgical removal
of the esophagus and endure the lifestyle changes that
loss of the esophagus involves, or whether to proceed
with intensive monitoring, realizing that monitoring is
not totally effective and that cancer may not always be
detected early. People faced with this decision should
discuss the matter with their doctors, their loved ones,
and support group members to get a balanced picture of
how their lives may be changed by their choices.
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I Basal cell carcinoma
Definition

A basal cell carcinomais a skin cancer that origi-
nates from basal keratinocytes in the top layer of the
skin, the epidermis. Sometimes these tumors are called
“rodent ulcers”

Description

Basal keratinocytes are unpigmented skin cells
found deep in the epidermis, hair follicles, and sweat
glands. When they become cancerous, these cells invade
the dermis (the layer of skin just below the epidermis)
and spread out into the normal skin. They become visible
asasmall growth or area of changein the skin's appear-
ance. These tumors can appear anywhere on the body,
but most become evident on the face and neck.

Most basal cell carcinomas are small tumors that
can be cured with simple surgeries. They usually grow
quite slowly. However, neglected or aggressive tumors
can invade vast amounts of skin. These cancers can aso
spread along bones, cartilage, muscles, and, more
rarely, nerves. Some tumors may eventually reach the
eye or brain or become large enough to significantly
disfigure the face. These serious consequences are more
likely if the tumor lies close to bone and cartilage—for
instance, at the corner of the eye. Very few basal cell
carcinomas spread to more distant organs; no more than
five out of every 10,000 of these tumors metastasize.
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A basal cell carcinoma tumor. (Custom Medical Stock Photo. Reproduced by permission.)

Most that do are very large, deep cancers that have been
visible for years.

Demographics

Basal cell carcinomas are most common from mid-
dle age until old age. They are more frequent in men than
women. These cancers seem to be associated with expo-
sure to ultraviolet light; they tend to develop on sun-
exposed areas and are more common in people living
near the equator. Those who have lighter skin are more
susceptible; fair-haired blonds are more likely to develop
tumors than people with darker complexions. In the Unit-
ed States, Caucasians have a 28% to 33% chance of
developing abasal cell carcinoma over alifetime.

Weakened immunity may also play arole. Those
who have had an organ transplanted or who have con-
tracted acquired immune deficiency syndrome (AIDS)
are more likely to develop one of these cancers.

Basal cell carcinomas are particularly common
among individuals with a rare genetic disease called
nevoid basal cell carcinoma syndrome (Gorlin’s syn-
drome). Individual s with this disease can be born with
basal cell carcinomas or begin to develop them in child-
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hood. Some have few or no cancers; others have more
than 250. These tumors seldom grow much before
puberty, but during and after adolescence they can
spread rapidly. Other symptoms include small pitsin the
palms and soles, cysts in the jaw, and other abnormali-
tiesin the bones.

Causes and symptoms

Basal cell carcinomas are caused by genetic damage
to a skin cell. Exposure to ultraviolet light and x rays,
suppression of the immune system, and genetic factors
seem to increase the risk that this will happen. The exact
cause, however, israrely known.

Several types of basal cell carcinomas exist. Nodular
basal cell carcinomas are the most common form. These
tumors begin as a tiny red or clear bump on the skin.
Over time, they develop into agrowth with clear or white
“pearly” raised edges and, often, a depressed areain the
middle. A network of tiny blood vessels usually criss-
crosses the surface, and the tumor may bleed repeatedly
or crust over. Morpheaform (sclerosing, morpheic) basal
cell carcinomas are more difficult to detect. These
tumors are usually pale, firm, flat growths that can blend
into the normal skin around them. Many look just like a
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Basal cell carcinoma

scar. Superficial basal cell carcinomas are flat, red, scaly
plaques that can look like psoriasis or eczema. Unlike
other basal cell carcinomas, they are usually found on the
arms, legs, and torso. Pigmented basal cell carcinomas
are brown, black, or blue; they are usually of the nodular
type and can look like amelanoma.

Some general characteristics of skin cancersinclude:
e irregular or ragged borders
* non-symmetrical shape
» achangein color
* asize greater than 0.2 inches (6 mm)

Diagnosis

Basal cell carcinomas are usually diagnosed with a
skin biopsy taken in the doctor’s office. Thisis generally
a brief and simple procedure. After numbing the skin
with an injection of local anesthetic, the doctor snips out
atiny piece of the tumor. The skin sample must be sent to
atrained pathologist to be analyzed. It may take up to a
week for the biopsy results to come back. Sometimes the
tumor is removed immediately after the biopsy, before
the results are known.

Treatment team

Primary care physicians remove some basal cell car-
cinomas; other cancers, including larger or more compli-
cated tumors, may be referred to a dermatologist. The
services of a plastic surgeon are occasionally necessary.
In the rare event that a tumor metastasizes, an oncol ogist
and full cancer treatment team become involved.

Clinical staging, treatments, and prognosis

Basal cell carcinomas very rarely spread into the
lymph nodes and internal organs. For this reason, doctors
tend not to stage them. If staging is needed, the TNM
(tumor, lymph node, and metastases) system is usually
used. For basal cell carcinomas, this can be simplified
into the following five categories:

« Stage 0: The cancer isvery small and has not yet spread
from the epidermisto the dermis.

« Stage 1: The cancer is less than 2 cm (0.8 inches) in
diameter. No cancer cells can be found in lymph nodes
or other internal organs.

« Stage 2: The cancer is more than 2 cm (0.8 inches) in
diameter. No cancer cells can be found in lymph nodes
or other internal organs.

« Stage 3: Cancer cells have been found either in nearby
lymph nodes or in the bone, muscle, or cartilage
beneath the skin (or in both locations).
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« Stage 4: Cancer cells have been discovered in internal
organs, most often the lungs or lymph nodes, that are dis-
tant from the skin. A stage four cancer can be any size.

Treatment options for non-metastatic, non-staged
tumors

For most tumors—non-metastatic, non-staged can-
cers—there may be several treatment options. Which
treatment is recommended depends on the size and type
of tumor, its location, and cosmetic considerations. The
cure rates for most of the following techniques are
approximately 85% to 95%, but vary with tumor size and
other factors. Mohs' micrographic surgery has afive-year
cure rate of 96%. Success rates for recurrent tumors are
approximately 50% with most techniques and 90% with
Moh'ssurgery.

In conventional surgery, the doctor numbs the area
with an injection of local anesthetic, then cuts out the
tumor and a small margin of normal skin around it. The
wound is closed with a few stitches. One advantage to
conventional surgery is that the wound usually heals
quickly. Another benefit is that the complete cancer can
be sent to a pathologist for evaluation. If the skin around
the tumor is not completely free of cancer cells, the
tumor can be treated again immediately.

Mohs' micrographic surgery is a variation of con-
ventional surgery. In this procedure, the surgeon exam-
ines each piece of skin under the microscope as it is
removed. If any cancer cells remain, another slice is
taken from that area and checked. These steps are repeat-
ed until the edges of the wound are clear of tumor cells,
then the wound is closed. The advantage to this tech-
nique isthat all of the visible cancer cells are removed
but as much normal skin as possible is spared. Mohs'
surgery is often used for larger or higher risk tumors and
when cosmetic considerations are important. The main
disadvantage is that it takes much longer than conven-
tional surgery and requires a specially trained surgeon.

A laser is sometimes used as a cutting instrument
instead of a scalpel. Laser light can also destroy some
cancer cellsdirectly. A disadvantage to laser surgery is
that the wounds from some lasers heal more slowly than
cuts from a scalpel. The advantage is that bleeding is
minimal.

In electrodessication and curettage, the physician
scoops out the cancer cells with a spoon-shaped instru-
ment called a curette. After most of the tumor is gone, the
remaining cancerous tissue is destroyed with heat from
an electrical current. The wound is left open to heal like
an abrasion. It leaks fluid, crusts over, and heals during
the next two to six weeks. Thisis a safe and easy method
for removing many basal cell carcinomas. One disadvan-
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KEY TERMS

Albinism—A genetic disease characterized by the
absence of the normal skin pigment, melanin.

Biopsy—A sample of an organ taken to look for
abnormalities. Also, the technique used to take such
samples.

Dermis—A layer of skin sandwiched between the epi-
dermis and the fat under the skin. It contains the
blood vessels, nerves, sweat glands, and hair follicles.

Epidermis—The thin layer of skin cells at the sur-
face of the skin.

Fluorouracil—A cancer drug.

Hair follicles—The structures in the skin that make
each hair.

Imiquimod—A drug, approved by the FDA to treat
warts, that may destroy basal cell carcinomas by
stimulating the immune system. Also known by its
trade name Aldara.

Interferon alpha—A chemical made naturally by the
immune system and also manufactured as a drug.

Local anesthetic—A liquid used to numb a small
area of the skin.

Lymph node—A small organ full of immune cells,
found in clusters throughout the body. Lymph nodes
are where reactions to infections usually begin.

tage is that there is no skin sample to confirm that the
tumor is completely gone. The electrical current used
during this surgery can interfere with some pacemakers
and larger tumors may heal with a noticeable scar.

In cryosurgery, liquid nitrogen is used to freeze the
tumor and destroy it. This treatment is another type of
blind destruction; there is no skin sample to make sure
the cancer cells have all been killed. Patients report
swelling and pain after cryosurgery, and awound appears
afew days later where the cells were destroyed. When
the site heals, it has usually lost its normal pigment.
Thereisarisk of nerve damage with this technique.

Radiation therapy is an uncommon treatment for
basal cell carcinoma. One disadvantage is the inconve-
nience: multiple treatments, over a period of weeks, are
necessary. Tumors that return after radiation also tend to
grow more quickly than the original cancer. In addition,
X rays may promote new skin cancers. Radiation therapy
may be an option for patients who cannot undergo even
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Nonsteroidal anti-inflammatory drugs (NSAIDS)—
A class of drugs that suppresses inflammation.
Includes a wide variety of drugs, including aspirin.

Oncologist—A doctor who specializes in the treat-
ment of cancer.

Pathologist—A doctor who specializes in examining
cells and other parts of the body for abnormalities.

Premalignant skin lesion—An abnormal change in
the skin that has a good chance of turning into skin
cancer but is not yet cancerous.

Selenium—A mineral needed in extremely small
quantities by the body. Large amounts can be very
toxic.

Squamous cell carcinoma—A type of skin cancer.

Sweat glands—Tiny glands scattered throughout the
skin that produce sweat.

TNM system—A commonly used staging system
that examines the main tumor (T), the lymph nodes
(N), and metastases (M).

Xeroderma pigmentosum—A genetic disease char-
acterized by the inability to repair damaged DNA.
Individuals with this disease develop an excessive
number of skin cancers.

minor surgery. It is also used occasionally as an adjunct
to surgery. One advantage is that the cosmetic results can
be very good.

Occasionally a lotion containing fluorouracil is
applied to the tumor. This drug cannot penetrate very far
and cancer cellsin the deeper parts of the tumor may not
be destroyed. The main advantage to thistreatment isits
simplicity.

Treatment options for metastatic cancers

Cancers that have spread to internal organs are treat-
ed with a combination of surgery, radiation, and
chemotherapy.

Prognosis

The prognosis for small, uncomplicated basal cell
carcinomas is very good. The vast majority of these
tumors can be successfully removed. However, cancers
that were not completely destroyed may regrow. If the
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Basal cell carcinoma

QUESTIONS
TO ASK THE DOCTOR

e What treatment(s) would you recommend for
my tumor?

¢ How effective would you expect each of them
to be, for a tumor of this size and in this
location?

* How much cosmetic damage am | likely to see
with each treatment?

* Are there any alternatives?
e How should | prepare for the procedure?

e What is the risk that my tumor in particular will
regrow?

edges of the removed skin contain cancer cells, the
chance that the tumor will return within the next five
yearsis about 40%. Regrowth is more likely with cancers
larger than 0.8 inches (2 cm), those on the face (particu-
larly around the nose, eye, and ear), and higher risk types
such as morpheaf orm tumors. Tumors can redevelop in
the scar from the surgery, on the edges of the surgery
site, or deep in the skin. These cancers may not look like
the original tumor. Patients should be particularly watch-
ful for minor changes in the appearance of the scar or
sores that appear nearby.

Cancers that metastasize spread most often to the
lymph nodes and lungs. The prognosis for metastatic
cancers is poor, even with treatment. Survival after
spread of the cancer to internal organsis eight months on
the average and seldom more than ayear and a half.

Coping with cancer treatment

Most basal cell carcinomas are removed with tech-
niques that cause few, if any, lasting side effects. Patients
who have cosmetic concerns may wish to discuss them
with their doctor.

Clinical trials

In photodynamic laser therapy, a dye activated by
laser light destroysthe cancer. Thisdyeis spread onto the
skin, injected, or drunk. During awaiting period, normal
cells clear the dye, then alaser activates the remainder.
As of 2001, this technique was only useful for cancers
very near the surface of the skin. One side effect after
treatment is a period of excessive sun-sensitivity. Several
clinical trialsarein progress.
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In 1999, researchers first reported that imiquimod
5% cream, spread onto the skin several times a week,
could destroy small nodular or superficial basal cell car-
cinomas. The side effects from this treatment were main-
ly local skin reactions such asitching, rashes, and red-
ness. Ongoing studies are promising.

Interferon alpha injected into the tumor is some-
times effective for basal cell carcinomas. This experi-
mental treatment is mainly used for |ess dangerous forms
such as the nodular type.

Retinoids, drugs related to vitamin A, may have some
effect on basal cell carcinomas. These drugs are taken
internally and can have significant serious side effects.

Prevention
Therisk factors for basal cell carcinomainclude:
« ethnic background
» complexion
* geographic location
* increasing age

« exposure to x rays and ultraviolet light (both UVA and
UVB)

« ahistory of premalignant skin lesions or skin cancer

« genetic disorders such as nevoid basal cell carcinoma
syndrome, xeroderma pigmentosum, and albinism

* suppression of the immune system by AIDS or an organ
transplant

Some important preventative steps are to wear pro-
tective clothing and hats in the sun, use a sunscreen,
avoid the sun between 10 A.M. and 4 PM., and stay
away from suntanning booths. Checking the skin for
early signs of cancer isalso critical.

Drugs related to vitamin A (including beta-carotene,
retinol, and isotretinoin), vitamin E, nonsteroidal anti-
inflammatory drugs (NSAIDS), and selenium might be
able to prevent basal cell carcinoma. As of 2001, their
effectivenesswas till in question.

Special concerns

Because many basal cell carcinomas are found on the
face and neck, cosmetic concerns are a priority for many
patients. If thereisarisk of noticeable scarring or dam-
age, a patient may wish to ask about alternative types of
removal or inquire about the services of a plastic surgeon.

After treatment, it isimportant to return to the doctor
periodically to check for regrowth or new skin cancers.
Approximately 36% of all patients find anew basal cell or
sguamous cell carcinomawithin the next five years. Having
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abasal cdl carcinomabefore the age of 60 may dso increase
the chance of developing other cancersin internd organs.

See Also chemoprevention; familial cancer syn-
dromes; reconstructive surgery
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BCG see Bacillus Calmette Guérin

I Bexarotene
Definition

Bexarotene, also known by the brand name Tar-
gretin, is an antitumor agent of the class known as
retinoids.

Purpose

Bexarotene is used to treat cutaneous T-cell lym-
phomas that have not responded to therapy with other
drugs commonly used to treat this disease. A cutaneous
T-cell lymphoma is atumor found on the skin and origi-
nates from cells of the immune system.

Description

Bexaroteneis one of agroup of drugs called retinoids,
aderivative of vitamin A. Retinoids are involved with the
process of stimulating some cells to mature to normal
cells, and with inhibiting some cells from growing. It is
thought that bexarotene binds to the retinoic acid receptors
on cells. This binding ultimately resultsin the regulation
of the growth and maturation of the cells.

Recommended dosage

Doses vary from individua to individual and depend
on body weight and other factors. Bexarotene is taken by
mouth in capsule form. The initial dose is usually 300
mg per square meter of body surface area per day. The
maintenance dose is 300 to 400 mg per square meter of
body surface area per day