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The Commonality of the 
Autoimmune Diseases

Not many years ago, the idea of an encyclopedia of
autoimmune diseases would have been inconceiv-
able. The reason is not that there were no autoim-
mune diseases; in fact, they have been with us
from time immemorial. It is rather because we
were not in the habit of thinking of the autoim-
mune diseases as a group. The explanation is quite
understandable. The autoimmune diseases, which
result from the pathological effects of a misguided,
self-directed immune response, can affect essen-
tially any site in the body. There is an autoimmune
disease of the skin, brain, heart, liver, lung, kidney,
joints, and so forth. The clinical presentation of the
disease depends upon its location, and, therefore, it
varies greatly from one disease to another. Equally
important, the treatment of the different autoim-
mune diseases falls to different medical specialists,
who are usually arranged according to the organ
system with which they are concerned. Thus, par-
ticular autoimmune diseases are cared for by physi-
cians specializing in dermatology, neurology,
cardiology, gastroenterology, nephrology, rheuma-
tology, etc. There was, in the past, very little reason
or incentive for bringing these disparate disorders
together into a single category.

A transformation occurred toward the end of
the 20th century when medical scientists began to
find that there is a remarkable commonality among
these diseases. First, the misguided immune
response causes, or at least contributes signifi-
cantly, to the progression of the disease. Our newer
knowledge of the immune response, acquired from

basic research, has allowed us to understand a great
deal more about the factors that normally regulate
the immune response and where they might go
wrong. We now realize that autoimmunity (an
immune response directed to oneself) is actually
quite common. This concept violated some of the
most basic early tenets of immunology and took
some time to be accepted. Although most autoim-
mune responses are limited and harmless, some-
times an immune response to oneself goes too far
and produces the type of injury we recognize as
autoimmune disease.

The Incidence of 
Autoimmune Disease
The autoimmune diseases are among the leading
causes of illness in the United States. They are, in
general, chronic disabling conditions requiring life-
long care, and several of them, if not correctly diag-
nosed and appropriately treated, can cause death.
In fact, the autoimmune diseases as a group are
among the leading causes of death in women
under the age of 65 in the United States. It has
been estimated by the National Institutes of Health
that between 5 percent and 8 percent of the popu-
lation of the United States suffer from an autoim-
mune disease; this translates into 14 million to 22
million people. These are, however, only rough
estimates, since relatively few reliable studies of the
incidence have been carried out on specific autoim-
mune diseases. To place these estimates in context,
it might help to mention that in the United States
in 1997, cancer of all sites occurred in a slightly
fewer than 9 million people, and the number of
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cases of heart disease in 1996 in the United States
was a little more than 2 million. Thus, the autoim-
mune diseases, collectively, are among the top-
three categories of disease in the United States.

The Burden of 
Autoimmune Disease

Because of the chronic nature of most autoim-
mune diseases, their burden is greatly amplified.
Moreover, the disease affects not only the patient
but also the family and other caregivers. The eco-
nomic impact of these diseases in the United States
in terms of expenses of treatment, missed time at
work, and missed opportunities has been esti-
mated to cost the nation more than $100 billion 
a year.

The autoimmune diseases represent a special
burden to women. Estimates suggest that about 75
percent of cases occur in women. Some of the most
prominent autoimmune diseases, such as lupus
and multiple sclerosis, strike women during the
early adult years when the greatest demands are
placed upon them in the form of child bearing,
child rearing, and initiating a professional career.
The basis of this female bias is still not well under-
stood, but it probably represents a confluence of
several factors, including the role played by sex-
related hormones, such as estrogen and prolactin.
Yet, the autoimmune diseases are not confined to
any particular age. Type 1 diabetes and juvenile
rheumatoid arthritis are devastating illnesses of
childhood. Among the elderly, the autoimmune
thyroid diseases, chronic (Hashimoto’s) thyroiditis
and Graves’ disease, present special problems. Low
thyroid functions that follow chronic thyroiditis
may be responsible for many of the symptoms of
chronic fatigue, depression, brittle hair, coarse skin,
and weight gain that we associate with aging. A
special burden for women is the occurrence of
post-partum autoimmunity. Although a number of
autoimmune diseases, such as rheumatoid arthritis
and Graves’ disease may remit during pregnancy,
they will often return with even greater severity
after delivery. There is reason to suggest that post-
partum thyroiditis accounts for a significant pro-
portion of post-partum depression with all of its
debilitating manifestation in new mothers.

The Causes of 
Autoimmune Disease

Understanding the cause of autoimmune diseases is
important for a number of reasons. The informa-
tion will help to develop earlier diagnoses, design
better treatments, and, most important, devise
novel strategies for prevention. To establish the
cause of disease, we are dependent for the most
part on animal models in which it is possible to dis-
sect the individual components of the immune
response in order to identify the particular steps
where errors have occurred. It may be that some-
thing alters the molecules in our own bodies and
the immune system mistakes them for foreign
ones. Perhaps an invading microorganism is so
similar to something in our own bodies that the
immune response to the pathogen crosses over and
injures ourselves. Sometimes the regulators that
normally limit the immune response and keep it
under control are crippled. These basic mechanisms
and related ones underlie all of the autoimmune
disorders and justify studying them together in the
research laboratory.

Studies of both humans and animal models have
shown that an important hereditary component
plays a role in the autoimmune diseases. In contrast
to classical inherited diseases, such as sickle-cell
anemia, however, the autoimmune diseases are not
caused by the mutation in a single gene. Typically, a
large number of genes is involved, perhaps as many
as 20 or 30, each of which produces subtle changes
in immune function. In combination, they promote
the disease process. This complexity makes genetic
analysis difficult.

The genes regulating the immune response have
been the topic of a great deal of research. The pri-
mary control of the immune system is vested in the
genes of the major histocompatibility complex
(MHC), a family of genes that regulates the interac-
tion between cells, including cells of the immune
system. MHC genes, then, determine what the
immune system actually recognizes, as well as
affecting the vigor of reaction. In humans, the MHC
genes are referred to as HLA, and the particular
HLA profile of a person allows us to predict, to some
degree, the susceptibility to an autoimmune disease
and sometimes the likely response to treatment.



Many non-MHC genes also contribute to suscepti-
bility to autoimmune disease. In general, the more
of such genes one inherits, the more likely it is that
an autoimmune disease develops. Some of the
genes appear to favor the development of a particu-
lar autoimmune disease or of another autoimmune
disease of the same organ. For example, we often
come upon thyroiditis and Graves’ disease, two dis-
eases of the thyroid gland, in members of the same
family. Other susceptibility genes convey a predilec-
tion for a larger group of disorders, such as of the
endocrine organs. Thus, patients with Type 1 dia-
betes are at higher risk for developing thyroid dis-
ease. Finally, some traits seem to heighten
susceptibility to autoimmune diseases generally. It
is, therefore, common to see clusters of autoim-
mune diseases where the same individual may have
more than one autoimmune disorder, or where
multiple autoimmune diseases may occur in the
same family. Two members of the family may have
the same autoimmune disease or a different one.

Classifying the genes that confer susceptibility to
autoimmune disease has proved to be a difficult
task, but has been greatly advanced by recent
genomic research. Investigations that have solved
the entire human and mouse genomes have
revealed new opportunities to identify susceptibil-
ity genes outside of the major histocompatibility
complex. They often turn out to be genes that
modulate the immune response or make the target
organ more vulnerable to autoimmune attack.

Evidence for the role of genetic factors in
autoimmune diseases in humans derives mainly
from studies comparing identical (monozygotic)
twins with nonidentical (dizygotic) twins. As a
general rule, it appears that about a fifth to a half
of the risk of developing an autoimmune disease 
is inherited. This figure suggests that more than
half of the susceptibility is caused by some envi-
ronmental factor. We must remember, however,
that the immune system itself is highly variable and
that a certain randomness is built into immune
responses, so that even genetically identical indi-
viduals are not immunologically identical. Never-
theless, it is clear that external agents from the
environment interact with the genetic predisposi-
tion to trigger autoimmune disease in many
instances.

A number of examples shows that the onset of
an autoimmune disease can clearly be associated
with some environmental exposure. The best stud-
ied agents are certain drugs that can produce a
lupuslike illness in a small proportion of genetically
susceptible patients. This form of disease, however,
usually disappears when the drug is discontinued.
Infectious agents are likely inducers of chronic
autoimmune disease. A good example is rheumatic
heart disease that follows repeated infection by the
common beta-hemolytic streptococcus. It is actu-
ally possible to prevent rheumatic heart disease by
perennial treatment with antibiotics to avoid recur-
rent streptococcal infection in children who have
had rheumatic fever. Many other microorganisms
have been incriminated as inducers of autoim-
mune disease. They include the agents of Lyme dis-
ease, Chlamydia infection, and gastrointestinal
disorders associated with Salmonella. Recently,
streptococcal infections have been implicated in a
type of pediatric autoimmune neuropsychiatric dis-
order.

The agents most commonly associated with
autoimmune diseases have been the viruses. A
strong case can be made that herpes simplex
viruses cause an autoimmune disease of the eye,
called stromal keratitis. Coxsackie-B viruses have
been incriminated in autoimmune myocarditis
and Type 1 diabetes, and EB virus in rheumatoid
arthritis and lupus. Analyzing the mechanisms by
which these agents induce autoimmune disease
has been a fascinating recent chapter of research.
A few examples of dietary factors and environ-
mental pollutants have been related to an autoim-
mune disease. Excessive iodine in the diet may be
important in explaining the rising incidence of
autoimmune thyroid disease in certain countries.
Workers who are exposed to silica seem to have a
higher incidence of the disease scleroderma. Sev-
eral industrial chemicals have been implicated as
possible triggers of autoimmune disease in geneti-
cally predisposed individuals, although hard and
fast evidence that they actually cause disease is still
lacking. Even our commonly used vaccines have
been considered as possible triggers of autoim-
mune disease, but careful research has not yet
supported the claim.
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Treatment of 
Autoimmune Disease

Recently, the tempo of therapeutic research has
increased perceptibly. Although no wholesale cures
are yet available, improved treatments are now
emerging regularly. Many of these newer treat-
ments are applicable to more than one autoim-
mune disease. This commonality is another valid
reason why the medical investigator increasingly
considers the autoimmune diseases as representing
a fundamental issue much as he or she thinks of
treatments for the many types of cancer jointly as a
general problem.

Our present therapeutic approaches to the
autoimmune diseases can be broadly classified into
two types. The first mode of treatment is to correct
the immune-mediated defect. This strategy is more
effective if the disease affects a single organ. If, for
example, we are dealing with an overactive thy-
roid, as found in Graves’ disease, the gland can be
removed surgically or down-regulated medically.
Radioactive iodine, which is taken up specifically
by the thyroid gland, is a very effective means of
dampening an overactive thyroid. On the other
hand, if the autoimmune response has damaged or
destroyed an organ, its function can sometimes be
partially replaced; for example, synthetic thyroid
hormone will reconstitute most of the functions of
a normal thyroid gland, and insulin is useful for
restoring the loss of the insulin-producing beta cells
of the pancreatic islets. Myasthenia gravis can usu-
ally be effectively treated by overcoming the spe-
cific block at the nerve-muscle junction induced 
by an autoantibody to the acetylcholine receptor,
using especially designed drugs to protect acetyl-
choline. In general, these treatments are lifelong
but require careful medical management. More-
over, they apply only when the autoimmune dam-
age is highly targeted.

In cases where the immune-mediated injury is
more general, another approach is required. It
involves blunting the entire immune response.
This may be done by using drugs that damage the
metabolism of the active immune cells, such as
methotrexate. Other drugs reduce the inflamma-
tory response. A common example of such drugs
are the steroids, such as prednisone. Although

often highly effective and even life-saving, these
drugs are hazardous because they can reduce the
immune defenses of the patient and often have
broad general side effects on vital body functions.

There is a great deal of interest in developing
new, better focused, and more enduring therapies.
One possibility is to attack the immune system cells
responsible for immune responses. Some of these
cells bear particular markers on their surface, called
CD3 or CD4. Monoclonal antibodies directed to
these cell surface molecules will undercut the
autoimmune response. However, they often have
unwanted effects on the immune system generally.
Therefore, newer research efforts are directed
toward identifying the small populations of
immune cells actually responsible for the damaging
autoimmune response. We know that the key im-
mune cells, T cells, recognize a particular antigen
through receptors on the cell surface. One ap-
proach, therefore, is to develop reagents that
specifically interact with this cell surface recogni-
tion structure. These reagents are monoclonal anti-
bodies that may be tailored specifically for this
receptor and will kill the rogue T cell. Counterfeit
antigens may block the receptor and prevent it
from reacting with the autoantigens of the body. A
drug of this type, glatiramer, is being used to treat
some forms of multiple sclerosis. T cells recognize
an antigen only if it is presented by the MHC.
Another strategy is to disable the particular MHC
that is required for presentation of the autoantigen.
These approaches all have in common the problem
that the autoantigen inciting disease must be
clearly identified. Unfortunately, this is now possi-
ble in relatively few diseases. The reason is that
autoimmune responses tend to spread to adjacent
antigens after the disease process begins. Compared
to experimental animals, it is difficult to trace the
initiating antigen in human patients, who present
themselves only after the disease has advanced to a
clinically significant level.

A practical strategy for present purposes, there-
fore, is to inactivate the inflammatory mediators
generated by the autoantigen-specific T cells that
cause the autoimmune disease. Very successful
treatments based on inhibitors of specific cell prod-
ucts, called cytokines, have had a great impact on
current therapy. For example, agents that block the
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cytokine, tumor necrosis factor-alpha, have been
successful in treating some patients with rheuma-
toid arthritis, inflammatory bowel disease, and
other autoimmune diseases. They offer the promise
that new approaches of this sort will be successful.

Prevention of 
Autoimmune Disease

All investigators agree that the ultimate goal in car-
ing for patients with autoimmune disease is pre-
vention. Only then can irreversible damage to vital
organs be avoided. The way forward is clear. We
must know who is at high risk for developing an
autoimmune disease. Studies of the genetic traits
that confer heightened susceptibility will provide
this information. The Human Genome Project has
now made this goal feasible. Next, we must identify
the environmental trigger, since experience has
taught us that even genetically at-risk individuals
do not develop disease if they can avoid the incit-
ing agent. Thus, patients with celiac disease can
prevent symptoms by adopting a strict gluten-free
diet. If avoidance of the environmental trigger is
not feasible, one option is early intervention; that
is, treatment before the disease is fully under way.
Such a treatment must necessarily have minimal or
no side effects. For that purpose, we would call
upon our increasing knowledge of the specific T
cell that is the root cause of almost all autoimmune
diseases. The strategy of targeting the T-cell recep-
tor or its counterpart MHC has been described pre-
viously. Another idea is to delete or inactivate the
T cell by administering the incriminated antigen by
mouth. A novel concept that is receiving much
attention recently is the injection of the antigen in
a manner that deviates a harmful autoimmune

response to a harmless one. Surely, we have only
begun to think of ways in which we can control
autoimmunity by learning to understand the bio-
logic laws that govern the immune response.

A Final Word
From the point of view of the patient, there are
persuasive reasons for linking the autoimmune dis-
eases. Common genes contribute to the susceptibil-
ity to multiple autoimmune reactions. Thus, the
autoimmune diseases often cluster so that a patient
with one autoimmune disease shows increased risk
of another autoimmune disorder. Several members
of a family may share a proclivity to autoimmune
disease, although it may not be manifest as the
same illness. It is, therefore, of great importance
that the patient recognize the autoimmune nature
of the ailment at a very early point in time and that
the physician caring for the patient be fully ap-
prised of the situation.

It is past time to assemble a single volume sum-
marizing the many autoimmune diseases and pre-
sent our current understanding of this group of
diseases in language that the average person
understands. I am pleased to welcome this ency-
clopedia as a tribute to the many investigators
seeking to understand autoimmune disease and
the many courageous patients suffering from one
of these diseases.

—Noel R. Rose, M.D., Ph.D.
Professor of Pathology
Professor of Molecular 

Microbiology & Immunology
Director, Johns Hopkins Center 

for Autoimmune Disease Research
Johns Hopkins University
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Web, with its vast treasure trove of information,
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Library of Medicine, the various National Institutes
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specific organizations all maintain excellent reposi-
tories of information invaluable to researchers.
Hidden behind those endless waves of Web pages
are real people who gather and post that informa-
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patients, researchers, and the general public. With-

out all that work being done behind the scenes, this
book would have been much more difficult to
write.

And a special thanks to Vicki DeLalla, who spent
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this book would not have been nearly so compre-
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—Dana K. Cassell
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Any family can be struck by one or more of the
nearly 100 autoimmune diseases. Traditionally

looked at as individual diseases rather than collec-
tively, autoimmune diseases have long been con-
sidered rare. Indeed, a few of the individual
diseases are rare. But together, they affect up to 22
million Americans—8 percent of the population, or
one in five people—including as many as 17 mil-
lion American women. They also strike children,
teenagers, men, and senior citizens.

The following are examples of how likely it is for
any family—your family—to be directly affected by
an autoimmune disease:

• Approximately 2 percent of the U.S. population,
or more than 4.5 million people, will have alope-
cia areata at some point in their lives.

• An estimated 16 to 18 million people are infected
with Chagas’ disease (mostly in South America);
of those infected, 50,000 will die each year.

• Fibromyalgia affects 3 million to 6 million Amer-
icans. It primarily occurs in women of childbear-
ing age, but children, the elderly, and men can
also be affected.

• Peripheral neuropathy affects 2 million people in
the United States, most commonly those of mid-
dle age and the elderly.

• Psoriasis affects about 5.5 million Americans.
• Scientists estimate that about 2.1 million people

have rheumatoid arthritis.
• Estimates are that 2 million to 4 million Ameri-

cans have Sjögren’s syndrome.
• The number of Americans diagnosed with sys-

temic lupus erythematosus (SLE) is estimated at
1 million.

• About 1 percent to 2 percent of the world’s pop-
ulation, or 40 million to 50 million people, have
vitiligo. In the United States, 2 million to 5 mil-
lion people have the disorder.

In an analysis of published journal articles about 24
autoimmune diseases and U.S. Census data,
researchers from Johns Hopkins University esti-
mated in 1997 that 8,511,845 persons in the
United States, or approximately 1 in 31 Americans,
was at that time afflicted with one of the 24 dis-
eases. From the incidence data, it was estimated
that approximately 1,186,015 new cases of these
24 autoimmune diseases occur in the United States
every five years.

Any numbers such as these are likely low; not
all instances of autoimmune disease are correctly
diagnosed or reported. In addition, the researchers
concluded, because many autoimmune diseases
are infrequently studied by epidemiologists, the
total burden of disease is surely greater than these
estimates.

Also, some autoimmune diseases occur more
frequently in certain minority populations. For
example, lupus is more common in African-
American and Hispanic women than in Caucasian
women of European ancestry. Rheumatoid ar-
thritis and scleroderma affect a higher percentage
of residents in some Native American comm-
unities than in the general U.S. population. It is
critical that all people, many of whom fall into
one or more populations targeted by at least one
autoimmune disease, be aware of the risks and
outlooks for themselves, their families, and
coworkers.

xv
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The Seriousness of 
Autoimmune Diseases

The social, economic, and health impact from
autoimmune diseases is far-reaching and extends
not only to family but also to employers, cowork-
ers, and friends. Autoimmune diseases make up
the fifth-leading cause of death among women
aged 15 to 44. Also, autoimmune diseases are often
chronic, requiring lifelong care. They present a sig-
nificant disease problem in the United States,
Canada, and many other countries.

Following are a few examples of what autoim-
mune diseases are costing the U.S. government:

• Insulin dependent diabetes mellitus (IDDM)
costs the U.S. Medicare program more than $2
billion per year just for renal dialysis.

• Psoriasis costs the nation between $2 billion and
$3 billion each year.

• The direct medical costs of rheumatoid arthritis
approach $5 billion annually, with nearly 70 per-
cent of these costs attributable to hospitalizations
and home nursing care.

Overall, autoimmune conditions cost an estimated
$100 billion a year in health care expenditures in
the United States. But autoimmune costs spread
beyond direct medical expenses for Medicare,
Medicaid, insurance companies, and individuals. In
industrialized societies, autoimmune diseases are
serious medical problems because of their chronic
and disabling effects. Autoimmunity is the fourth
leading cause of disability among women overall.

As one example, lost productivity costs due to
rheumatoid arthritis approach $20 billion annually,
and rheumatoid arthritis patients lose, on average,
50 percent of potential earnings, with approxi-
mately 50 percent of patients being unable to work
within 10 years of onset. The lifetime indirect costs
of rheumatoid arthritis are similar to those for
stroke or coronary artery disease.

In another example, about one in five lupus suf-
ferers is disabled and receives disability payments.
Because people are often disabled by lupus at a
very young age, the economic impact of lupus 
on the federal treasury is several billion dollars
annually.

The Enigma of 
Autoimmune Diseases

Because the average person—even the average
medical practitioner—does not truly understand
autoimmune diseases, oftentimes they are misdiag-
nosed—at least initially—causing the sufferers
unnecessary pain, incapacitation, and frustration
until the specific autoimmune disease is finally
determined. Addressing a 1997 AARDA conference,
an official of the National Institutes of Health called
autoimmune diseases the “least investigated, most
difficult to diagnose, and physically and emotionally
most painful diseases that face Americans today.”

One recent newspaper headline for a story
describing autoimmune diseases read: “Old Ill-
nesses, Strange Clues.” Because they are “odd,”
autoimmune diseases can be difficult for the
patient and her (or his) family to comprehend or
cope with. Diagnosis of an autoimmune disease
often has a profound impact on the patient’s fam-
ily—not only due to the pain and suffering from
the disease itself, but also from the stress, uncer-
tainty, even depression, of dealing with a chronic
illness they know little about.

The medical community is still trying to solve
the puzzle of autoimmune diseases. According to
the American Association of Autoimmune and
Related Diseases (AARDA), it takes an average of
seven years and five doctors before most autoim-
mune diseases are properly diagnosed. In an
AARDA survey of autoimmune disease patients,
“many were incorrectly diagnosed with a variety of
conditions that have no specific blood test to con-
firm the diagnosis. Many were told that their
symptoms were in their heads or that they were
under too much stress. Further, the survey
revealed that 45 percent of autoimmune disease
patients had been labeled hypochondriacs in the
earliest stages of their illnesses.”

The reason for this enigma certainly cannot be
attributed to the “newness” of autoimmune dis-
eases. As Dr. Rose has explained in the foreword,
they have been with us a very long time. For
example, articles describing lupus symptoms date
back to Hippocrates himself, according to Daniel J.
Wallace, M.D., author of The Lupus Book (New
York: Oxford University Press, 2000). Considered
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only a skin disease in the mid-1800s, the first writ-
ings on how lupus affected kidney, heart, and lung
tissues appeared during the 1920s and 1930s. 
Wallace notes that “until 1948, there were no
effective treatments for lupus except for local skin
salves or aspirin.”

Multiple sclerosis (MS) also has a long history.
From descriptions written as long ago as the Middle
Ages, medical historians have identified people who
undoubtedly had MS. According to Loren A. Rolak,
M.D. (“MS: An Historical Perspective,” National
Multiple Sclerosis Society, 1996), MS has always
been with us. “Once the scientific method took hold
in medicine, MS was among the first disease to be
described scientifically. The 19th-century doctors
did not understand what they saw and recorded,
but drawings from autopsies done as early as 1838
clearly show what we today recognize as MS.”

Yet, other autoimmune diseases appear to have
shorter histories. Rheumatoid arthritis (RA) has
been thought to be of comparatively recent, New
World origin. According to Danish author P. Hal-
berg, no convincing descriptions of the lesions of
RA can be found in the medical literature before
1800, although nonmedical literature, the visual
arts, and paleopathological observations before
1800 revealed finger abnormalities suggestive of
RA. But many authorities disregard those interpre-
tations. Recent paleopathological observations of
skeletons from 1000 to 3000 B.C.E. in the United
States have shown convincing bone erosions com-
patible with RA, suggesting that rheumatoid arthri-
tis may be an old disease in the New World and
may have been transferred to the Old World after
the time of Columbus.

Other autoimmune diseases have been recog-
nized as such even more recently. Autoimmune
lymphoproliferative syndrome (ALPS), for example,
was discovered in 1995 by a team of doctors and sci-
entists at the National Institutes of Health (NIH).

Among the reasons given for the difficulty in
diagnosing autoimmune diseases have been the
multiple causes, overlapping symptoms common to
many other diseases, and perplexing waxing and
waning of these symptoms.

• All of the autoimmune diseases show evidence
of a genetic predisposition. Yet none of them are

“inherited.” But they are more common in some
families than in others—much as cancer is. And
they can be triggered by several environmental
factors.

• Common autoimmune disease symptoms such
as fatigue, headaches, fever, rashes, and painful
joints overlap with many other diseases, extend-
ing the diagnosis process.

• Many of these symptoms “flare up” then subside
or disappear altogether, leading to frustration for
the patient who is trying to “get across” to fam-
ily and physician what is happening in her body,
as well as for the doctor who is attempting to
pinpoint a cause for symptoms that may not pre-
sent the same at each examination.

The Promises of 
Autoimmune Research

Because they affect so many women, autoimmune
diseases have been moved to the top of the
national women’s research agenda by the National
Institutes of Health (NIH). Various autoimmune
research initiatives at NIH now number the great-
est in history, according to Vivian W. Pinn, M.D.,
director of NIH’s Office of Research on Women’s
Health (ORWH), and were spurred by a $30 million
NIH appropriation in 1999.

Other research initiatives have followed. For
example, in February 2002, the National Institute
of Arthritis and Musculoskeletal and Skin Diseases
(NIAMS) at the NIH announced funding for 10
new research grants on scleroderma. The grants,
totaling more than $2 million per year, included
both basic and clinical research studies. Also,
NIAMS and its partners recently funded 15 new
fibromyalgia projects totaling more than $3.6 mil-
lion.

More local attention is also being given to
autoimmune diseases. Florida announced in early
2002 that it would become the first state to offer
screening to determine an infant’s lifetime proba-
bility of developing IDDM. Funded by a $10 million
grant from the American Diabetes Association, the
program was scheduled to launch within the year.
Then in March 2002, scientists at the Pacific North-
west Research Institute in Seattle announced they
had begun testing the blood samples of 32,000
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Washington children to see if they carry a genetic
marker for juvenile diabetes.

Research scientists have only recently reported
promising inroads in the areas of genetics and
female reproductive connections to autoimmunity.
Other areas in which investigators are concentrat-
ing include studies of the immune system during
the progression of an autoimmune disease, the role
of infectious agents in autoimmune diseases, of
animal models of autoimmune diseases, and the
effects of therapeutic intervention on the immune
system in an autoimmune disease.

Within This Book

This encyclopedia is divided into two basic sections:
first is the A-to-Z main body; second is the Appen-
dixes. Within the alphabetical body of the book,
you will find medical terms related to autoimmu-
nity that will help explain immune response and
the relationships of the various diseases, sociologi-
cal terms that point out the ramifications of
autoimmune disease, and each of the 80-plus
autoimmune and autoimmune-related diseases.

Each disease listing provides a description and
overview of its prevalence, seriousness, and demo-
graphics, followed by suspected causes, the dis-
ease’s clinical features, possible complications, and
treatment strategies. Any terms used within a list-
ing that have their own separate listings are desig-
nated by small capital letters so that you can
quickly and easily find expanded information.
Also, many listings end with references to articles
and books on the topic for further study.

The appendixes includes organizations and
groups that offer information and support (ar-
ranged by disease), Internet websites for various
diseases, bibliographies of books and articles
(arranged first on autoimmune diseases generally,
followed by individual diseases), patient research
registries, and National Institutes of Health
research initiatives, among other lists and charts.
Overall, you will find a comprehensive overview of
autoimmune diseases, with in-depth treatment of
individual diseases, in an easy-to-access format,
and with plenty of assistance on where to go next
for additional information on those diseases of par-
ticular significance to you.
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absolute risk Risk of having a disease, or the rate
at which a disease occurs in a defined population
over a specified time period. Absolute risk can be
expressed either as the number of cases per a spec-
ified number of persons—most commonly in
100,000—or as a cumulative risk up to a particular
age—such as one in eight lifetime risk for non-
Hispanic white women. In statistical comparisons
when evaluating disease risks, absolute risk is the
actual number of persons in two groups of people,
exposed and unexposed, who acquired the disease.
If the incidence of a disease is one in 1,000, then
the absolute risk is one in 1,000 or 0.1 percent.

acquired immunity See IMMUNITY.

acquired immunodeficiency syndrome See AIDS.

active immunity Immunity produced by the
body in response to stimulation by a disease-
causing organism (naturally acquired active immu-
nity) or by a vaccine (artificially acquired active
immunity).

acute-phase proteins These are a group of
plasma proteins, many of which are produced by
the liver, whose plasma concentrations rise by 25
percent or more during certain inflammatory dis-
orders. Because of this known response, acute-
phase proteins play a major role in determining the
presence and intensity of inflammation. The best-
known of the acute-phase proteins is C-reactive
protein (CRP). The level of CRP in blood plasma
can rise as high as 1,000-fold with inflammation.
Conditions that commonly lead to significant
changes in CRP include infection, trauma, surgery,
burns, inflammatory conditions, and advanced

cancer. Moderate changes occur after strenuous
exercise, heatstroke, and childbirth. Small changes
occur after psychological stress and in several 
psychiatric illnesses. An increase in C-reactive pro-
tein, however, does not point to only one specific
disease.

Addison, Thomas (1793–1860) An eminent
London physician of the 19th century. Born in
Longbenton, Northumberland, near Newcastle, he
graduated from the University of Edinburgh (M.D.)
in 1815, became assistant physician at Guy’s Hospi-
tal in London in 1824, and full physician in 1837.
Addison earned a reputation as an outstanding
doctor, teacher, and researcher. His thorough
examinations and uncanny diagnoses have been
described as legendary. In 1839, he wrote Elements
of the Practice of Medicine with Richard Bright. His
most important research centered on pneumonia,
tuberculosis, and the effects of glandular deficien-
cies on human disease—specifically the disease of
the suprarenal (adrenal) glands known as ADDI-
SON’S DISEASE. Prior to his research paper in 1855,
that condition had been thought to be caused only
by tuberculosis, but Addison recognized it as any
form of disease of the adrenal glands or adrenal
cortex deficiency. He also was the first to describe
“Addison’s anemia,” known today as PERNICIOUS

ANEMIA.

Addison’s disease An uncommon chronic, pro-
gressive endocrine or hormonal disorder that affects
about one in 100,000 people. No accurate statistics
on the incidence of the disease exist in the United
States. Comparisons with a London study projected
about 8,600 cases in the United States, but experts
consider that number to be low. It occurs in all age
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groups and afflicts men and women equally. The
disease is characterized by weight loss, muscle
weakness, fatigue, low blood pressure, and some-
times darkening of the skin in both exposed and
nonexposed parts of the body. Although not cur-
able, the disease is treatable once correctly diag-
nosed.

Addison’s disease occurs when the adrenal
glands do not produce enough of the hormone cor-
tisol and, in some cases, the hormone aldosterone.
For this reason, the disease is sometimes called
chronic adrenal insufficiency, or hypocortisolism.

Cortisol is normally produced by the adrenal
glands, located just above each kidney. It belongs to
a vital class of hormones called glucocorticoids,
which affect almost every organ and tissue in the
body and thus are necessary for the maintenance of
life. Scientists think that cortisol has possibly hun-
dreds of effects in the body. Cortisol’s primary func-
tion is to help the body respond to stress. Among its
other vital tasks, cortisol helps maintain blood pres-
sure and cardiovascular function, helps slow the
immune system’s inflammatory response, helps
balance the effects of insulin in breaking sugar for
energy, and helps regulate the metabolism of pro-
teins, carbohydrates, and fats.

Because cortisol is so vital to health, the amount
of cortisol produced by the adrenals is precisely bal-
anced. Like many other hormones, cortisol is 
regulated by the brain’s hypothalamus and the
pituitary gland, a bean-sized organ at the base of
the brain. First, the hypothalamus sends “releasing
hormones” to the pituitary gland. The pituitary
responds by secreting other hormones that regulate
growth, thyroid and adrenal function, and sex hor-
mones such as estrogen and testosterone. One of
the pituitary’s main functions is to secrete ACTH
(adrenocorticotropin), a hormone that stimulates
the adrenal glands. When the adrenals receive the
pituitary’s signal in the form of ACTH, they
respond by producing cortisol. To complete the
cycle, cortisol then signals the pituitary to lower
secretion of ACTH.

Aldosterone belongs to a class of hormones
called mineralocorticoids, also produced by the
adrenal glands. It helps maintain blood pressure
and both water and salt balance in the body by
helping the kidney retain sodium and excrete

potassium. When aldosterone production falls too
low, the kidneys are not able to regulate salt and
water balance, causing blood volume and blood
pressure to drop.

Failure to produce adequate levels of cortisol, or
adrenal insufficiency, can occur for different rea-
sons. The problem may be due to a disorder of the
adrenal glands themselves (primary adrenal insuf-
ficiency) or to inadequate secretion of ACTH by the
pituitary gland (secondary adrenal insufficiency).

Primary Adrenal Insufficiency 
or Autoimmune Addison’s Disease

Most cases of Addison’s disease are caused by the
gradual destruction of the adrenal cortex, the outer
layer of the adrenal glands, by the body’s own
immune system. About 70 percent of reported cases
of Addison’s disease are due to autoimmune disor-
ders in which the immune system attacks the cells
of the adrenal cortex and slowly destroys them.
Adrenal insufficiency occurs when at least 90 per-
cent of the adrenal cortex has been destroyed, a
process that can take months or years. As a result,
often both glucocorticoid and mineralocorticoid
hormones are lacking. Sometimes only the adrenal
gland is affected, as in idiopathic adrenal insuffi-
ciency; sometimes other glands also are affected, as
in the polyendocrine deficiency syndrome.

The polyendocrine deficiency syndrome is clas-
sified into two separate forms, referred to as type I
and type II. Type I occurs in children. Adrenal
insufficiency may be accompanied by underactive
parathyroid glands, slow sexual development, per-
nicious anemia, chronic candida infections, chronic
active hepatitis, and, in very rare cases, hair loss.
Type II, often called Schmidt’s syndrome, usually
afflicts young adults. Features of type II may
include an underactive thyroid gland, slow sexual
development, and diabetes mellitus. About 10 per-
cent of patients with type II have vitiligo, or loss of
pigment, on areas of the skin. Scientists think that
the polyendocrine deficiency syndrome is inherited
because frequently more than one family member
tends to have one or more endocrine deficiencies.

Tuberculosis (TB) accounts for about 20 percent
of cases of primary adrenal insufficiency in devel-
oped countries. When adrenal insufficiency was
first identified by Dr. THOMAS ADDISON in 1849, TB
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was found during autopsies in 70 to 90 percent of
cases. As the treatment for TB improved, however,
the incidence of adrenal insufficiency due to TB of
the adrenal glands has greatly decreased.

Less common causes of primary adrenal insuffi-
ciency are chronic infections, mainly fungal in-
fections; cancer cells spreading from other parts of
the body to the adrenal glands; amyloidosis; and
surgical removal of the adrenal glands. Very rarely,
primary adrenal insufficiency can result from hem-
orrhaging of the adrenal glands because of shock.

Secondary Adrenal Insufficiency

This form of Addison’s disease can be traced to a
lack of ACTH, which causes a drop in the adrenal
glands’ production of cortisol but not aldosterone. A
temporary form of secondary adrenal insufficiency
may occur when a person who has been receiv-
ing a glucocorticoid hormone such as prednisone
for a long time abruptly stops or interrupts taking
the medication. Glucocorticoid hormones, which
are often used to treat inflammatory illnesses 
like rheumatoid arthritis, asthma, or ulcerative col-
itis, block the release of both corticotropin-
releasing hormone (CRH) and ACTH. Normally,
CRH instructs the pituitary gland to release ACTH.
If CRH levels drop, the pituitary is not stimulated to
release ACTH, and the adrenals then fail to secrete
sufficient levels of cortisol.

Another cause of secondary adrenal insuffi-
ciency is the surgical removal of benign, or non-
cancerous, ACTH-producing tumors of the
pituitary gland (Cushing’s disease). In this case, the
source of ACTH is suddenly removed, and replace-
ment hormone must be taken until normal ACTH
and cortisol production resumes. Less commonly,
adrenal insufficiency occurs when the pituitary
gland either decreases in size of stops producing
ACTH. This can result from tumors or infections of
the area, loss of blood flow to the pituitary, radia-
tion for the treatment of pituitary tumors, or surgi-
cal removal of parts of the hypothalamus or the
pituitary gland during neurosurgery of these areas.

Clinical Features

The symptoms of adrenal insufficiency usually
develop gradually and steadily grow worse. Chronic
fatigue and muscle weakness, loss of appetite, and
weight loss are characteristic of the disease. Nausea,

vomiting, and diarrhea occur in about 50 percent of
cases. Blood pressure is low and falls further when
standing, causing dizziness or fainting. Skin changes
also are common in Addison’s disease, with areas of
hyperpigmentation, or dark tanning, covering both
exposed and nonexposed parts of the body. This
darkening of the skin usually occurs in patches and
is most visible on scars; skin folds; pressure points
such as the elbows, knees, knuckles, and toes; lips;
and mucous membranes.

Addison’s disease can cause emotional shifts,
especially irritability and depression. Because of
salt loss, craving of salty foods also is common.
Hypoglycemia, or low blood sugar, is more severe
in children than in adults. In women, menstrual
periods may become irregular or stop.

Because the symptoms progress slowly, they are
usually ignored until a stressful event like an illness
or an accident causes them to become worse. This
is called an addisonian crisis, or acute adrenal in-
sufficiency. In most patients, symptoms are severe
enough to seek medical treatment before a crisis
occurs. However, in about 25 percent of patients,
symptoms first appear during an addisonian crisis,
which is considered a medical emergency. Symp-
toms of an addisonian crisis include sudden, pene-
trating pain in the lower back, abdomen, or legs
and severe vomiting and diarrhea, followed by
dehydration, low blood pressure, and loss of con-
sciousness. If left untreated, an addisonian crisis
can be fatal.

Diagnosis

In its early stages, adrenal insufficiency can be dif-
ficult to diagnose. In addition, because of its rarity,
some doctors have never seen a case. In most cases,
though, a review of a patient’s medical history
based on the symptoms, especially the dark tan-
ning of the skin, will lead a doctor to suspect Addi-
son’s disease.

A diagnosis of Addison’s disease is made by bio-
chemical laboratory tests. The aim of these tests is
first to determine whether there are insufficient
levels of cortisol and then to establish the cause. X-
ray exams of the adrenal and pituitary glands are
also useful in helping to establish the cause.

ACTH stimulation test This is the most specific
test for diagnosing Addison’s disease. In this test,
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blood and/or urine cortisol levels are measured
before and after a synthetic form of ACTH is given
by injection. In the so-called short, or rapid, ACTH
test, cortisol measurement in blood is repeated 30 to
60 minutes after an intravenous ACTH injection.
The normal response after an injection of ACTH is a
rise in blood and urine cortisol levels. Patients with
either form of adrenal insufficiency respond poorly
or do not respond at all.

When the response to the short ACTH test is
abnormal, a “long” ACTH stimulation test is re-
quired to determine the cause of adrenal insuffi-
ciency. In this test, synthetic ACTH is injected either
intravenously or intramuscularly over a 48- to 72-
hour period, and blood and/or urine cortisol are
measured the day before and during the two to
three days of the injection. Patients with primary
adrenal insufficiency do not produce cortisol during
the 48- to 72-hour period; however, patients with
secondary adrenal insufficiency have adequate
responses to the test on the second or third day.

In patients suspected of having an addisonian
crisis, the doctor must begin treatment with injec-
tions of salt, fluids, and glucocorticoid hormones
immediately. Although a reliable diagnosis is not
possible while the patient is being treated, mea-
surement of blood ACTH and cortisol during the
crisis and before glucocorticoids are given is suffi-
cient to make the diagnosis. Once the crisis is con-
trolled and medication has been stopped, the
doctor will delay further testing for up to one
month to obtain an accurate diagnosis.

Insulin-induced hypoglycemia test A reliable
test to determine how the hypothalamus, pituitary,
and adrenal glands respond to stress is the insulin-
induced hypoglycemia test. In this test, blood is
drawn to measure the blood glucose and cortisol
levels, followed by an injection of fast-acting
insulin. Blood glucose and cortisol levels are mea-
sured again at 30, 45, and 90 minutes after the
insulin injection. The normal response is for blood
glucose levels to fall and cortisol levels to rise.

Other tests Once a diagnosis of primary
adrenal insufficiency has been made, X-ray exams
of the abdomen may be taken to see if the adrenals
have any signs of calcium deposits. Calcium
deposits may indicate TB. A tuberculin skin test
also may be used.

If secondary adrenal insufficiency is the cause,
doctors may use different imaging tools to reveal
the size and shape of the pituitary gland. The most
common is the CT scan, which produces a series of
X-ray pictures giving a cross-sectional image of a
body part. The function of the pituitary and its abil-
ity to produce other hormones are also tested.

Complications

Patients with chronic adrenal insufficiency who
need surgery with general anesthesia are treated
with injections of hydrocortisone, saline, and glu-
cose. Injections begin on the evening before
surgery and continue until the patient is fully
awake and able to take medication by mouth. The
dosage is adjusted until reaching the maintenance
dosage given before surgery.

Women with primary adrenal insufficiency who
become pregnant are treated with standard
replacement therapy. If nausea and vomiting in
early pregnancy interfere with oral medication,
injections of the hormone may be necessary. Dur-
ing delivery, treatment is similar to that of patients
needing surgery. Following delivery, the dose is
gradually tapered and the usual maintenance doses
of hydrocortisone and fludrocortisone acetate by
mouth are not reached until about 10 days after
childbirth.

Treatment

Once fatal, Addison’s disease is now treated by
replacing, or substituting, the hormones that the
adrenal glands are not making. Cortisol is replaced
orally with hydrocortisone tablets, a synthetic glu-
cocorticoid, taken once or twice a day. If aldos-
terone is also deficient, it is replaced with oral doses
of a mineralocorticoid, called fludrocortisone
acetate (Florinef), which is taken once a day.
Patients receiving aldosterone replacement therapy
are usually advised by a doctor to increase their salt
intake. Because patients with secondary adrenal
insufficiency normally maintain aldosterone pro-
duction, they do not require aldosterone replace-
ment therapy. The doses of each of these
medications are adjusted to meet the needs of indi-
vidual patients.

During an addisonian crisis, low blood pressure,
low blood sugar, and high levels of potassium can
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be life threatening. Standard therapy involves
intravenous injections of hydrocortisone, saline
(salt water), and dextrose (sugar). This treatment
usually brings rapid improvement. When the
patient can take fluids and medications by mouth,
the amount of hydrocortisone is decreased until a
maintenance dose is achieved. If aldosterone is
deficient, maintenance therapy also includes oral
doses of fludrocortisone acetate.

Although treatment is lifelong and daily, an
“Addisonian” (as people with this disease are
called) who faithfully takes properly dosed me-
dication can expect to live a normal life with no
physical restrictions. Regular monitoring by a
physician will assure proper dosage of medicine
and should prevent addisonian crises. Because of
the importance of monitoring medication during
other medical emergencies, physicians strongly
advise Addisonians to wear medical identification
bracelets or necklaces in order to alert emergency
personnel of their condition and to carry a medi-
cal emergency card explaining what should be
done if the person is unconscious or otherwise
unable to communicate. See also CHRONIC FATIGUE

SYNDROME.
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adolescents with autoimmune diseases Several
autoimmune diseases either especially target ado-
lescents or present special problems for adolescents
who suffer from them:

• ANKYLOSING SPONDYLITIS can strike young people
in their teens. However, because this age group
is typically active in sports, the early symptoms
of back pain or joint aches are sometimes erro-
neously blamed on athletic activity or injuries.

• Adolescents do suffer from CHRONIC FATIGUE SYN-
DROME (CFS), but little is known about its inci-
dence among this age group. What has been
stressed regarding CFS in adolescents is the
importance of dealing with the unique problems
of chronically ill teens, such as their interactions
with family members, teachers, friends, and
other students. With some adolescents, particu-
lar attention sometimes needs to be given to the
impact of fatiguing illness on concentration,
memory, and organization, with a close monitor-
ing of academic attendance and performance. At
times, specific educational needs need to be
addressed as well as the student’s physical needs.
Personality assessment may assist in determining
coping abilities and whether there is a coexisting
affective disorder requiring treatment.

• CROHN’S DISEASE, a chronic inflammatory disease
that can affect any part of the gastrointestinal
tract, afflicts some 50,000 Americans and is most
common in adolescents and young adults.

• Thyroid enlargement in adolescents is most fre-
quently caused by HASHIMOTO’S THYROIDITIS

(autoimmune thyroiditis), which has a preva-
lence of 1.2 percent in adolescence aged 11 to 18
years as reported in studies in the United States
and western Europe.

• Primary IGA NEPHROPATHY is an autoimmune kid-
ney disease marked by IgA glomerulonephritis
due to the glomerular immune deposit forma-
tion in the kidney. IgA nephropathy usually
occurs in adolescents or young adults between
the ages of 15 and 35.

• INSULIN-DEPENDENT DIABETES mellitus (IDDM), or
Type 1 diabetes, in children and adolescents is
more prevalent than any other severe chronic
pediatric disease. An estimated 100,000 to
127,000 cases occur in children and adolescents
under the age of 19. Not only is IDDM a chal-
lenge to treat, but adolescents find it especially
difficult to live with. The physical and psycho-
logical changes the body goes through during the
four to eight years of maturation during adoles-
cence often make glucose control difficult. Then
the daily constraints of insulin treatment often
clash with the adolescent’s fundamental drive
for freedom and self-sufficiency. Dr. Challener
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further illustrated how diabetes can intrude
upon normal adolescence by listing possible
interferences for the following adolescent psy-
chological and developmental changes:

1. Physical and sexual maturation—delayed sex-
ual maturation, small stature, invasion of pri-
vacy by frequent examinations.

2. Conformity with peer group—meals must be
eaten on time, receiving injections and blood
tests.

3. Self-image—“hypos” expose the adolescent as
different.

4. Self-esteem—defective body image.
5. Independence from parents—parental overcon-

cern, battles over diabetes.
6. Economic independence—increasing of insur-

ance premiums, discrimination by employers.

Adolescents with diabetes are also at a much higher
risk for the life-threatening ketoacidosis because
they are less likely to comply with insulin therapy.
The challenge for health care providers, then, is to
set treatment regimes for adolescent IDDM patients
that are realistic and attainable for their short
attention spans while offering encouragement and
motivation.

In agreement, the Oklahoma School Diabetes
Plan states, “Many adolescent issues stem from the
need to fit in or not appear to be different from
peers. Fearing rejection, the adolescent may
attempt to hide the fact that he/she has diabetes. In
some instances, DENIAL may lead to a deliberate
rejection of components of self-management,
which may result in poor disease control. Other
issues that may interfere with the successful man-
agement of diabetes in adolescents include weight
awareness and/or body image, particularly with
females, as well as DEPRESSION, which is related to
self-image or disease management.”

• Juvenile rheumatoid arthritis (JRA) causes joint
inflammation and stiffness in children under the
age of 16 (see JUVENILE ARTHRITIS). Adolescents
often outgrow JRA; however, the disease can
affect bone development in the growing child.
Inflammation causes redness, swelling, warmth,
and soreness in the joints, although many chil-

dren with JRA do not complain of joint pain.
Any joint can be affected, and inflammation may
limit the mobility of affected joints. JRA affects
the entire family, who must cope with the special
challenges of this disease. JRA can strain a child’s
participation in social and after-school activities
and make schoolwork more difficult.

• The majority of cases of RHEUMATIC FEVER occur
in children, adolescents, and young adults, with
the peak age of incidence between five and 15
years.

• Adolescents, who tend to focus heavily on how
they look to their peers can be devastated by
widespread VITILIGO. The resultant white patches
of skin appearing on various parts of their bod-
ies can lead to embarrassment for anyone, but
especially for image-conscious adolescents.
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Downloaded 12 July 2002.
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African Americans with autoimmune diseases
Some autoimmune diseases occur more frequently
in certain minority populations, including African
Americans; others occur less frequently.

• ALLERGIC ASTHMA is a growing concern through-
out the United States but especially among
inner-city African Americans. In a 1993 study
among children and young adults, African
Americans were three to four times more likely
than Caucasians to be hospitalized for asthma
and were four to six times more likely to die
from asthma. To identify factors responsible for
the higher incidence of asthma among inner-
city children, the National Institute of Allergy
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and Infectious Diseases (NIAID) held the
National Cooperative Inner-City Asthma Study
(1991–94) of 1,528 children and their families.
Asthma risk factors found to be present in these
urban families included high levels of indoor
allergens, especially cockroach allergen, and
high levels of nitrogen dioxide, a respiratory irri-
tant produced by inadequately vented stoves
and heating appliances. In addition, researchers
funded by NIAID have identified genetic
changes in interleukin-4 (IL-4) and IL-13,
immune-signaling molecules involved in
asthma and allergic response, that correlates
with asthma severity. This change appears to be
much more common among African Americans
than among Caucasians.

• A small number of African Americans have
INSULIN-DEPENDENT DIABETES mellitus (IDDM), or
Type 1 diabetes. The prevalence rate in African-
American children aged 15 and younger is about
half the prevalence rate in Caucasian American
children of the same age. Researchers tend to
agree that genetics probably make Type 1 dia-
betes more common among children with 
European ancestry. In fact, African-American
children with some European ancestry have a
slightly higher prevalence of Type 1 diabetes.
However, compared with Caucasian Americans,
African Americans experience higher rates of
three diabetes complications—blindness, kidney
failure, and amputations.

• MULTIPLE SCLEROSIS (MS) has always been consid-
ered a Caucasian disease, with Caucasians more
than twice as likely to develop the incurable,
degenerative nerve disease. In June 2000, the
Consortium of Multiple Sclerosis Centers/North
American Research Committee on MS released
demographic information showing 14,420 (89.0
percent) non-Hispanic Caucasians with MS,
while only 818 were African Americans (5.1 per-
cent). Now, though, researchers are saying that
part of the reason for the disproportion may be
that African Americans are not always diagnosed.
Because doctors are not expecting to see MS in a
non-Caucasian patient, it will get missed far
more frequently than it will in Caucasian
patients. Instead of coordinating the various

symptoms into an MS pattern, doctors treating
African-American patients will tend to treat
those same symptoms as isolated instances.

• Systemic SCLERODERMA affects more women of
African-American than European descent.

• African-American women are the number one
target of SYSTEMIC LUPUS ERYTHEMATOSUS (SLE),
with the prevalence, incidence, and mortality
rates of the disease three times higher in
African-American women than in Caucasian
women. The reason for this disparity is
unknown, with researchers still searching for
the answers. No genetic predisposition has been
found to be stronger in African Americans than
in Caucasians, and lupus is relatively uncom-
mon in West and Central Africa. A serious com-
plication in treatment of lupus among
African-American women is their tendency not
to be knowledgeable about the disease and their
generally nonchalant attitude about health care,
relying on home remedies more than profes-
sional medical attention. With this in mind,
Health and Human Services Secretary Louis Sul-
livan, M.D., announced in late 1991 a new
booklet, “What Black Women Should Know
About Lupus,” produced by the National Insti-
tute of Arthritis and Musculoskeletal and Skin
Diseases. A copy is available by writing Lupus
Booklet, Box AMS, 9000 Rockville Pike,
Bethesda, MD 20892.

• VITILIGO, which leads to the loss of skin pigment,
does not strike any particular race or culture
more than any other, but it is more noticeable
among African Americans. These vitiligo
patients have reported psychological problems
in dealing with the spreading white patches 
of skin, which strike at the very core of their
identity.

“Asthma: A Concern for Minority Populations,” URL:
http://www.BlackHealthCare.com/BHC/Asthma/
Description.asp. Downloaded 2000.

“Diabetes in African Americans?” URL: http://www.
BlackHealthCare.com/BHC/Diabetes/Description.asp.
Downloaded 2000.

Zisner, Naome. “Multiple Sclerosis Is Shifting Gears to
African-Americans.” The Medical Herald 13, no. 12
(January 2002): 1, 31.
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aging and autoimmune diseases Autoimmune
diseases generally peak in middle age and are less
common in elderly persons, contrary to what
might be expected because of current knowledge
about decreased tolerance to self with age. On the
other hand, autoantibodies (see AUTOANTIBODY) do
increase with age and may play a role in some of
the degenerative diseases of aging. However, sev-
eral autoimmune diseases do have particular rami-
fications for older people:

• BULLOUS PEMPHIGOID typically occurs in middle-
aged or elderly persons.

• CELIAC DISEASE is being increasingly recognized
in older people. It has a peak incidence in the
fourth decade in women and the sixth and sev-
enth decades in men.

• CICATRICIAL PEMPHIGOID is predominantly a dis-
ease of the elderly, most often occurring
between 60 and 80 years of age.

• COLD AGGLUTININ DISEASE most commonly affects
elderly persons.

• According to Chau and Edelman, “Lean elderly
diabetic patients may even display features of
autoimmune changes normally attributed to
younger Type 1 diabetic patients. Islet cell anti-
bodies and marked insulin deficiency are
increasingly seen in lean elderly diabetic
patients. Thus, it is important to remember that
both Type 1 (insulin-dependent) and type 2
(non-insulin-dependent) diabetes occur in the
elderly.”

• HASHIMOTO’S (chronic lymphoid) THYROIDITIS is
more prevalent in women than in men, and its
incidence increases with age, especially in
women after age 40.

• MÉNIÈRE’S DISEASE occurs more frequently in
males than in females, with the onset usually
after the age of 50.

• NEUTROPENIA has a higher incidence rate among
elderly individuals than younger people.

• PERIPHERAL NEUROPATHY most commonly affects
those of middle age and the elderly.

• POLYMYALGIA RHEUMATICA is fairly common and
generally occurs in people 50 years of age and

older, with 70 the average age at onset. Women
are affected two times more frequently than
men, and the condition occurs predominantly in
Caucasians.

• SJÖGREN’S SYNDROME affects especially older
women and is often associated with RHEUMATOID

ARTHRITIS, which generally starts between the
ages of 20 and 50 but is occurring with increas-
ing frequency in older people.

• TEMPORAL ARTERITIS is almost unheard of in peo-
ple under 50 years of age. Among people over
50, it strikes about one person in 1,000. It is at
least 10 times as common in those over 80 years
of age as in those between 50 and 59 years of
age. Temporal arteritis is twice as common in
women as in men.

Chau, Diane, and Steven V. Edelman. “Clinical Manage-
ment of Diabetes in the Elderly: Practical Pointers.”
Clinical Diabetes 19, no. 4 (April 2001): 172–175.

Michel, Jean-Pierre, and Jacques Proust. “Aging and the
Immune System,” in The Merck Manual of Geriatrics.
Whitehouse Station, N.J.: Merck & Co., 2000, pp.
1,351–1,359.

agranulocytes Nongranular leukocytes (white
blood cells). The agranulocytes include the mono-
cytes and the lymphocytes.

AIDS Acquired immunodeficiency syndrome,
AIDS applies to the most advanced stages of infec-
tion with the human immunodeficiency virus
(HIV). AIDS was first reported in the United States
in 1981 and has since become a major worldwide
epidemic that affects tens of millions of people. The
majority of people with AIDS are between the ages
of 15 and 44, poor, heterosexual, and live in devel-
oping nations in Africa and Asia.

More than 700,000 cases of AIDS have been
reported in the United States since 1981, and as
many as 900,000 Americans may be infected with
HIV. AIDS is the leading cause of death among
Americans between the ages of 25 and 44. The epi-
demic is growing most rapidly among minority
populations and is a leading killer of African-
American males. According to the U.S. Centers for
Disease Control and Prevention (CDC), AIDS
affects nearly seven times more African Americans
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than non-Hispanic Caucasians and three times
more Hispanics than non-Hispanic Caucasians.

People diagnosed with AIDS may get life-
threatening diseases called opportunistic infections,
which are caused by microbes such as viruses or bac-
teria that usually do not make healthy people sick.

The CDC developed official criteria for the defi-
nition of AIDS and is responsible for tracking the
spread of AIDS in the United States. The CDC’s def-
inition of AIDS includes all HIV-infected people
who have fewer than 200 CD4+ T cells per cubic
millimeter of blood. (Healthy adults usually have
CD4+ T cell counts of 1,000 or more.) In addition,
the definition includes 26 clinical conditions that
affect people with advanced HIV disease. Most of
these conditions are opportunistic infections that
generally do not affect healthy people. In people
with AIDS, these infections are often severe and
sometimes fatal because the immune system is so
ravaged by HIV that the body cannot fight off cer-
tain bacteria, viruses, fungi, parasites, and other
microbes.

Many people are so debilitated by the symptoms
of AIDS that they cannot hold steady employment
or do household chores. Other people with AIDS
may experience phases of intense life-threatening
illness followed by phases in which they function
normally.

A small number of people (fewer than 50) first
infected with HIV 10 or more years ago have not
developed symptoms of AIDS. Scientists are trying
to determine what factors may account for their
lack of progression to AIDS, such as particular
characteristics of their immune systems, whether
they were infected with a less aggressive strain of
the virus, or if their genes may protect them from
the effects of HIV. Scientists hope that understand-
ing the body’s natural method of control may lead
to ideas for protective HIV vaccines and use of vac-
cines to prevent the disease from progressing.

Causes

AIDS is caused by the human immunodeficiency
virus (HIV). By killing or damaging cells of the
body’s immune system, HIV progressively destroys
the body’s ability to fight infections and certain
cancers. A person most frequently contracts HIV
through sexual intercourse with a person who has

the virus, a blood transfusion from a donor who
has the virus, or sharing drug needles with a per-
son who has the virus.

Clinical Features

Symptoms of opportunistic infections common in
people with AIDS include coughing and shortness
of breath, seizures and lack of coordination, diffi-
cult or painful swallowing, mental symptoms such
as confusion and forgetfulness, severe and persis-
tent diarrhea, fever, vision loss, nausea, abdominal
cramps and vomiting, weight loss and extreme
fatigue, severe headaches, and coma.

Children with AIDS may get the same oppor-
tunistic infections as do adults with the disease. In
addition, they also have severe forms of the bacte-
rial infections all children may get, such as con-
junctivitis (pinkeye), ear infections, and tonsillitis.
Children may grow slowly or be sick a lot.

During the course of HIV infection, most people
experience a gradual decline in the number of
CD4+ T cells, although some may have abrupt and
dramatic drops in their CD4+ T cell counts. A per-
son with CD4+ T cells above 200 may experience
some of the early symptoms of HIV disease. Others
may have no symptoms even though their CD4+ T
cell count is below 200.

As the immune system deteriorates, a variety of
complications start to take over. For many people,
their first sign of infection is large lymph nodes or
“swollen glands” that may be enlarged for more
than three months. Other symptoms often experi-
enced months to years before the onset of AIDS
include lack of energy, weight loss, frequent fevers
and sweats, persistent or frequent yeast infections
(oral or vaginal), persistent skin rashes or flaky
skin, pelvic inflammatory disease in women that
does not respond to treatment, and short-term
memory loss. Some people develop frequent and
severe herpes infections that cause mouth, genital,
or anal sores or develop a painful nerve disease
called shingles.

Complications

People with AIDS are particularly prone to devel-
oping various cancers, especially those caused by
viruses such as Kaposi’s sarcoma and cervical can-
cer or cancers of the immune system known as
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lymphomas. These cancers are usually more
aggressive and difficult to treat in people with
AIDS. Signs of Kaposi’s sarcoma in light-skinned
people are round brown, reddish, or purple spots
that develop in the skin or in the mouth. In dark-
skinned people, the spots are more pigmented.

Treatment

When AIDS first surfaced in the United States,
there were no medicines to combat the underlying
immune deficiency and few treatments existed for
the opportunistic diseases that resulted. Over the
past 10 years, however, researchers have devel-
oped drugs to fight both HIV infection and its asso-
ciated infections and cancers.

The U.S. Food and Drug Administration (FDA)
has approved a number of drugs for treating HIV
infection. The first group of drugs used to treat HIV
infection, called nucleoside reverse transcriptase
(RT) inhibitors, interrupts an early stage of the
virus from making copies of itself. Included in this
class of drugs (called nucleoside analogs) are AZT
(also known as zidovudine or ZDV), ddC (zal-
citabine), ddI (dideoxyinosine), d4T (stavudine),
and 3TC (lamivudine). These drugs may slow the
spread of HIV in the body and delay the onset of
opportunistic infections.

Doctors also prescribe nonnucleoside reverse
transcriptase inhibitors (NNRTIs), such as delvari-
dine (Rescriptor), nevirapine (Viramune), and
efravirenz (Sustiva), in combination with other
antiretroviral drugs.

More recently, the FDA has approved a second
class of drugs for treating HIV infection. These
drugs, called protease inhibitors, interrupt virus
replication at a later step in the virus’s life cycle.
They include ritonavir (Norvir), saquinivir (In-
virase), indinavir (Crixivan), amprenivir (Agen-
erase), nelfinavir (Viracept), and lopinavir
(Kaletra). Because HIV can become resistant to any
of these drugs, health care providers must use 
a combination treatment to suppress the virus
effectively.

Currently available antiretroviral drugs do not
cure people of HIV infection or AIDS, however, and
they all have side effects that can be severe. Some
of the nucleoside RT inhibitors may cause a deple-
tion of red or white blood cells, especially when

taken in the later stages of the disease. Some may
also cause an inflammation of the pancreas and
painful nerve damage. There have been reports of
complications and other severe reactions, including
death, attributed to some of the antiretroviral
nucleoside analogs when used alone or in combi-
nation. Therefore, health care experts recommend
that people on antiretroviral therapy be routinely
seen and followed up by their providers.

The most common side effects associated with
protease inhibitors include nausea, diarrhea, and
other gastrointestinal symptoms. In addition, pro-
tease inhibitors can interact with other drugs,
resulting in serious side effects.

Researchers have credited highly active anti-
retroviral therapy, or HAART, as being a major fac-
tor in reducing the number of deaths from AIDS in
this country by 47 percent in 1997. HAART is a
treatment regimen that uses a combination of
reverse transcriptase inhibitors and protease
inhibitors to treat patients. Patients who are newly
infected with HIV as well as AIDS patients can take
the combination.

Although HAART is not a cure for AIDS, it has
greatly improved the health of many people with
AIDS. It also reduces the amount of virus circulat-
ing in the blood to nearly undetectable levels.
Researchers have shown that HAART cannot erad-
icate HIV entirely from the body, however. HIV
remains present, lurking in hiding places such as
the lymph nodes, the brain, the testes, and the
retina of the eye, even in patients who have been
treated.

A number of drugs are available to help treat
opportunistic infections to which people with HIV
are especially prone. These drugs include foscarnet
and ganciclovir to treat cytomegalovirus eye infec-
tions, fluconazole to treat yeast and other fungal
infections, trimethoprim/sulfamethoxazole (TMP/
SMX) or pentamidine to treat Pneumocystis carinii
pneumonia (PCP).

In addition to antiretroviral therapy, physicians
treat adults with HIV whose CD4+ T cell counts
drop below 200 to prevent the occurrence of PCP,
which is one of the most common and deadly
opportunistic infections associated with HIV. They
give children PCP preventive therapy when their
CD4+ T cell counts drop to levels considered below
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normal for their age group. Regardless of their
CD4+ T cell counts, HIV-infected children and
adults who have survived an episode of PCP take
drugs for the rest of their lives to prevent a recur-
rence of the pneumonia.

HIV-infected individuals who develop Kaposi’s
sarcoma or other cancers are treated with radia-
tion, chemotherapy, or injections of alpha inter-
feron, a genetically engineered, naturally occurring
protein.

Alcamo, Edward I. AIDS in the Modern World. Malden,
Mass.: Blackwell Publishing, 2002.

Altman, Lawrence K. “The Doctor’s World: The AIDS
Questions That Linger,” New York Times 30 January
2001, Section F, Page 1, Column 1.

Sande, Merle A., and Paul Volberding, eds. The Medical
Management of AIDS. Philadelphia: W. B. Saunders Co.,
1999.

Stine, Gerald J. AIDS Update 2001: An Annual Overview of
Acquired Immune Deficiency Syndrome. Upper Saddle
River, N.J.: Prentice Hall College Division, 2000.

AIDS research Researchers supported by the
National Institute of Allergy and Infectious Dis-
eases (NIAID) are conducting numerous studies on
HIV infection, including developing and testing
HIV vaccines and new therapies for the disease and
some of its associated conditions. Investigators are
testing 29 HIV vaccines in people and are develop-
ing or testing many drugs for HIV infection or
AIDS-associated opportunistic infections. NIAID-
supported investigators also continue to trace how
the disease progresses in different people.

Researchers are also investigating exactly how
HIV damages the immune system. Recent advances
in this area include using the body’s own antibod-
ies to slow down the replication of HIV. The natural
ability to fight off HIV is lost early in the infection
process (or retained longer by some individuals
who have slow progression of disease). Researchers
are trying to learn how this response is lost and
how to restore it by therapy.

Scientists are also investigating and testing
chemical barriers, such as topical microbicides, that
people can use in the vagina or in the rectum dur-
ing sex to prevent HIV transmission. They are also
looking at other ways to prevent transmission,
such as controlling sexually transmitted diseases

and modifying people’s behavior, as well as ways to
prevent transmission from mother to child.

Grady, Denise. “AIDS at 20: Scientists Shifting Strategies
in Quest for an AIDS Vaccine,” New York Times, 5 June
2001, Section F, Page 1, Column 1.

Alaska Natives and autoimmune diseases In a
study conducted by the Alaska Native Medical
Center, Anchorage, and presented in 1998, the pre-
valence in Alaska Natives of autoimmune hepatitis
(AIH) was 41.3 per 100,000, and the prevalence of
PRIMARY BILIARY CIRRHOSIS (PBC) was 13.4 per
100,000. This rate of AIH is more than twice as
high as and this rate of PBC is as high as previously
reported in other populations.

The Alaska Native Medical Center also main-
tains a database for their clients with arthritis
around the state, most of whom are Alaska Natives.
Rheumatoid arthritis is more prevalent among the
Inupiat of the North Slope area and the Tlingit of
Southeast Alaska but not among other groups.
However, the Yupik, who share common ancestry
with the Inupiat, have prevalence rates within the
same range as the general United States popula-
tion. The prevalence of SYSTEMIC LUPUS ERYTHE-
MATOSUS is also elevated among the Tlingit. (See
HEPATITIS [AUTOIMMUNE].)

alcohol, effects on autoimmune diseases Abuse
of alcohol can weaken the immune system, and
some scientists believe it may play some role in
autoimmune diseases. However, PRIMARY BILIARY

CIRRHOSIS (PBC), a slow-acting, chronic autoim-
mune liver disease, is not alcohol related. Like most
chronic liver diseases, though, PBC can impair the
capacity of the liver to break down toxic drugs and
chemicals. These include prescribed and over-the-
counter medicines, alcohol, and even foods. CAR-
DIOMYOPATHY, a disease of the heart muscle, has
been linked to alcohol because alcohol has a direct
suppressant effect on the heart. Dilated cardiomy-
opathy can be caused by chronic, excessive con-
sumption of alcohol, particularly in combination
with dietary deficiencies. Although no scientific
evidence has tied alcohol directly to FIBROMYALGIA,
many fibromyalgia patients have expressed an
intolerance for it. Similarly, INTERSTITIAL CYSTITIS
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(IC) patients and their doctors have reported a pos-
sible connection between alcohol and bladder irri-
tation and inflammation. Doctors have also
suggested that abstaining from alcohol may soften
and spread out the attacks of MÉNIÈRE’S DISEASE.

allergen A substance that can cause an allergic
reaction. In some people, the immune system rec-
ognizes allergens as “dangerous,” but in most peo-
ple, allergens cause no harm. For those allergic
people, airborne allergens (in the form of mold,
dander, pollen, and so on) enter their eyes, nose,
and lungs where the allergens provoke the
immune system to react.

When an allergic person first comes into contact
with an allergen, the immune system treats the
allergen as an invader and mobilizes to attack. The
immune system does this by generating large
amounts of a type of antibody (a disease-fighting
protein) called immunoglobin E, or IgE. Each IgE
antibody is specific for one particular allergenic
(allergy-producing) substance. In the case of pollen
allergy, the antibody is specific for each type of
pollen: one type of antibody may be produced to
react against oak pollen and another against rag-
weed pollen, for example. Other common allergens
include certain contactants (such as chemicals and
plants), drugs (such as antibiotics and serums),
foods (such as milk, chocolate, strawberries, and
wheat), infectious agents (such as bacteria, viruses,
and animal parasites), and physical agents (such as
heat, light, friction, and radiation).

allergic asthma Also called bronchial asthma,
allergic asthma is an inflammatory disorder of the
lungs characterized by recurring bouts of coughing,
wheezing, and difficulty breathing that occur when
the small breathing tubes in the lungs narrow and
fill up with sticky mucus. Allergies are involved in
many cases of asthma, especially in children. Aller-
gic asthma affects about 3 million children (8 to 12
percent of all children) and 7 million adults in the
United States at a cost estimated at $6.2 billion a
year. About 90 percent of children and 50 percent
to 70 percent of adults who have asthma have aller-
gic asthma. Although asthma usually begins in
childhood and half of those affected will outgrow it

by adolescence, it can also occur for the first time at
any age. There is often an allergic background and
a tendency for asthma to run in families. The
National Institute of Allergy and Infectious Diseases
estimates that asthma incidence has increased 75
percent in the United States since 1980 for reasons
that are not fully understood. Asthma-related hos-
pitalizations have also increased 20 percent in
recent years despite more aggressive treatment.
Asthma affects an estimated 17 million Americans.

Symptoms develop when an environmental
allergen, such as pollen or animal dander, is
breathed into the lungs. The body recognizes it as a
foreign substance and produces special antibodies
to fight this invader. The antibody involved in
asthma is known as IgE (called immunoglobulin
E). These IgE molecules are special because IgE is
the only class of antibody that attaches tightly to
the body’s mast cells, which are tissue cells, and to
basophils, which are blood cells. When the allergen
next encounters its specific IgE, it attaches to the
antibody like a key fitting into a lock, signaling the
cell to which the IgE is attached to release (and in
some cases to produce) powerful inflammatory
chemicals like histamine, cytokines, and leuko-
trienes. These chemicals act on tissues in various
parts of the body, such as the respiratory system,
and cause the symptoms of allergy.

Asthma can be disabling and can sometimes be
fatal. If wheezing and shortness of breath accom-
pany allergy symptoms, it is a signal that the
bronchial tubes have also become involved, indi-
cating the need for medical attention.

Though death from asthma is relatively rare, it is
becoming more frequent. Asthma mortality in the
United States declined by nearly 8 percent per year
during the 1970s. However, by 1977, the trend
reversed, and the number of deaths due to asthma
began to climb steadily, increasing about 6 percent
per year. Asthma killed 1,674 Americans in 1977.
However, by 1991, the death rate had risen to
5,106 (from 0.8 to 2.0 per 100,000 people). Al-
though most asthmatics who die of the disease are
over 50 years old, rates of asthma death have
increased in almost all age groups.

Although some evidence suggests that asthma’s
death toll could be leveling off, the rising rate of
hospital admissions and emergency room and doc-
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tor’s office visits for asthma suggests that the dis-
ease is actually becoming more severe. Between
1965 and 1983, hospitalization rates for asthma
increased by 50 percent in adults and over 200 per-
cent in children. Approximately 4.5 percent more
children were hospitalized for asthma each year
from 1979 to 1987.

Causes

The exact cause of allergic asthma is unknown.
Children with an asthmatic parent are much more
likely to become asthmatic themselves, indicating a
probable important genetic role in the disease.
Some people have an underlying predisposition.
There is strong evidence that exposure to allergens
in early life increases the risk of developing asthma.

Some researchers theorize that the decline in
serious infectious diseases may be a factor in the
increase in allergic asthma. They speculate that an
underutilized immune system may overreact to
lesser threats or irritants, inappropriately produc-
ing antibody molecules that result in a release of
histamines and other inflammatory substances in
the lungs. Other researchers implicate the
increased time youngsters spend indoors—and
their resulting exposure to the carpeting and other
allergen catchers that people in developed nations
surround themselves with.

What is known more clearly is that dust mites
(which are living creatures that produce droppings
that contain a highly allergenic protein), cock-
roaches, molds, pollens, and domesticated animals
produce some of the allergens known to trigger
asthma attacks. A study is now under way to deter-
mine the roles of other key environmental agents
in asthma, both in bringing on respiratory crises
and initiating the illness in the first place. The
research is being supported jointly by scientists at
the National Institute of Environmental Health Sci-
ences and the National Institute of Allergy and
Infectious Diseases, two divisions of the National
Institutes of Health.

Clinical Features

Asthma attacks may last only a few minutes or for
several days. An episode can be mild or a painful
struggle to breathe. When the symptoms are appar-
ently caused by an allergy because the patient’s
medical history indicates that the symptoms recur

at the same time each year, a seasonal allergen (like
pollen) is likely involved. Allergists (physicians spe-
cializing in the diagnosis and treatment of allergies)
recognize the patterns of potential allergens com-
mon during local seasons and the association
between these patterns and symptoms. The med-
ical history suggests which allergens are the likely
culprits. Also, the mucous membranes will often
appear swollen and pale or bluish in persons with
allergic conditions.

Complications

Asthma patients exposed to tobacco smoke have
been known to have decreased levels of pulmonary
function and increased need for medication.
Asthma sufferers have also been shown to have
increased prevalence of aspirin sensitivity as they
have grown older or suffered from greater severity
asthma. Also, viral respiratory infections can exac-
erbate asthma, particularly in children under the
age of 10. For this reason, annual influenza vacci-
nations are usually recommended for patients with
persistent asthma.

Chronic lung disease, including asthma, in-
creases osteoporosis risk. In one study, men with
asthma or chronic obstructive pulmonary disease
(COPD) were found to have a five times greater
risk for osteoporosis than healthy men. The risk
was nine times greater in those who used inhaled
or used oral glucocorticoid medications. The study
did not track bone density in women with asthma,
but it is believed that menopausal women face an
even higher risk than men.

Treatment

As yet, there is no real cure for asthma. The drugs
used to treat it either prevent the occurrence of an
attack or control asthma symptoms by reducing the
frequency and severity of attacks and reversing air-
flow obstruction.

Asthma medications are categorized into two
general classes: long-term-control medications taken
daily on a long-term basis to control persistent
asthma and quick-relief medications taken to provide
prompt reversal of acute airflow obstruction and
relief of accompanying bronchoconstriction. Long-
term-control medications include corticosteroids,
cromolyn sodium and nedocromil, beta2-agonists,
methylxanthines, and the newer leukotriene 
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modifiers. Quick-relief medications include short-
acting inhaled beta2-agonists, anticholinergics, sys-
temic steroids, and corticosteroids.

Antihistamines, the mainstay of allergy treat-
ment, are available over-the-counter and by pre-
scription. These medications work by blocking the
effects of histamines, the chemicals that cause
many allergy symptoms. Some antihistamines can
be sedating. Corticosteroid nasal sprays are often
recommended to reduce nasal inflammation and
the accompanying congestion, sneezing, and
runny nose. Another treatment option is a decon-
gestant, which helps to dry up tissues in the nasal
passages and reduce the swelling that causes nasal
stuffiness.

If symptoms are severe or chronic, an allergist
may suggest a series of allergy shots. These injec-
tions contain tiny amounts of the substance to
which a person is allergic. If given regularly, they
gradually desensitize the body to the offending
allergens.

Friebele, Elaine. “The Attack of Asthma.” Environmental
Health Perspectives 104, no. 1 (January 1996): 22–25.

National Heart, Lung, and Blood Institute, Practical Guide
for the Diagnosis and Management of Asthma. Based on
the Expert Panel Report 2: Guidelines for the Diagnosis
and Management of Asthma. NIH Publication No. 97-
4053, October 1997.

National Institute of Environmental Health Sciences,
Asthma and Its Environmental Triggers: Scientists Take a
Practical New Look at a Familiar Illness. NIEHS Fact
Sheet #9, July 1997.

allergic reaction An adverse immune system
response to a specific substance (allergen) to which
a person is exposed.

allergic rhinitis An inflammation of the mucous
membranes lining the nose, caused by an allergy to
pollen, dander, or other airborne particles. Allergic
rhinitis is commonly known as “hay fever.” This is
a misnomer because hay does not cause allergic
rhinitis, and no fever is involved. Allergic rhinitis
results in a combination of symptoms affecting the
eyes and nasal passages. These symptoms are
caused by an allergic reaction to pollen and a vari-
ety of other allergens. Allergic rhinitis may occur
only during certain seasons or persist year-round.

Allergic rhinitis that lasts all year may be difficult to
distinguish from other forms of rhinitis not caused
by an allergic reaction, such as polyps or a sinus
condition. Allergic rhinitis often occurs together
with asthma and can make asthma symptoms
worse.

Allergic rhinitis, also known as hay fever, is the
most common allergy type, afflicting 15 percent of
Americans. People with allergic rhinitis may be
allergic to pollen, ragweed, dust, mold, animal dan-
der, or feathers. Allergies may be seasonal or may
persist year-round.

People with allergy symptoms, such as the
runny nose of allergic rhinitis, may at first suspect
they have a cold—but the “cold” lingers on. It is
important to see a doctor about any respiratory ill-
ness that lasts longer than a week or two.

Uy, William C. Healing from Allergy (Hay Fever & Perennial
Rhinitis) and Vasometer Rhinitis. William C. Uy Book
Marketing, 2000.

allergy An inappropriate, abnormal, or exagger-
ated reaction of the immune system to certain sub-
stances, called allergens. In similar amounts and
circumstances, these substances are harmless to
nonallergic people. Overall, allergic diseases are
among the major causes of illness and disability in
the United States, affecting as many as 40 to 50
million Americans.

Among the most common allergens are animal
danders, pollens, house dust, dust mites, molds,
some drugs, and foods such as fish, eggs, milk,
strawberries, tomatoes, and nuts. Insect bites, such
as from mosquitoes, wasps, and bees, can also
cause allergic reactions. In addition, substances
such as feathers, wool, dyes, cosmetics, and per-
fumes sometimes act as allergens. In a susceptible
person (or allergic person), one of these normally
harmless substances is perceived as a threat and is
attacked by the immune system.

Allergic people make a special type of antibody
called immunoglobulin E (IgE), which is responsi-
ble for most allergic reactions. Allergy sufferers
have 10 times as much IgE in their blood as nonal-
lergic people. The reaction between allergens and
IgE antibodies causes the release of substances such
as histamine, which produce allergic symptoms in
the skin, the nose, the eyes, the chest, and so on.
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This allergic reaction can manifest itself as hay
fever, asthma, eczema, hives, or other symptoms.

Doctors use skin tests to determine whether a
patient has IgE antibodies in the skin that react to
a specific allergen. The doctor will use diluted
extracts from allergens such as dust mites, pollens,
or molds commonly found in the local area. The
extract of each kind of allergen is injected under
the patient’s skin or is applied to a tiny scratch or
puncture made on the patient’s arm or back.

Skin tests are also one way of measuring the
level of IgE antibody in a patient. With a positive
reaction, a small, raised, reddened area (called a
wheal) with a surrounding flush (called a flare)
will appear at the test site. The size of the wheal
can give the physician an important diagnostic
clue, but a positive reaction does not prove that a
particular pollen is the cause of a patient’s symp-
toms. Although such a reaction indicates that IgE
antibody to a specific allergen is present in the skin,
respiratory symptoms do not necessarily result.

Although skin testing is the most sensitive and
least costly way to identify allergies in patients,
some patients, such as those with widespread skin
conditions like eczema, should not be tested using
that method. Other diagnostic tests use a blood
sample from the patient to detect levels of IgE anti-
body to a particular allergen. One such blood test is
called the RAST (radioallergosorbent test), which
can be performed when eczema is present or if a
patient has taken medications that interfere with
skin testing.

Treatment

Doctors are three general approaches to help peo-
ple with allergies: advise them on ways to avoid the
allergen as much as possible, prescribe medication
to relieve symptoms, and give a series of allergy
shots. Although there is no cure for allergies, one
of these strategies or a combination of them can
provide varying degrees of relief from allergy
symptoms.

Avoidance Complete avoidance of allergenic
pollen or mold means moving to a place where the
offending substance does not grow and where it is
not present in the air. However, even this extreme
solution may offer only temporary relief since a per-
son who is sensitive to a specific pollen or mold may

subsequently develop allergies to new allergens after
repeated exposure. For example, people allergic to
ragweed may leave their ragweed-ridden communi-
ties and relocate to areas where ragweed does not
grow, only to develop allergies to other weeds or
even to grasses or trees in their new surroundings.
Because relocating is not a reliable solution, allergy
specialists do not encourage this approach.

There are other ways to evade the offending
pollen: remaining indoors in the morning, for
example, when the outdoor pollen levels are high-
est. Sunny, windy days can be especially trouble-
some. If individuals with pollen allergy must work
outdoors, they can wear face masks designed to fil-
ter pollen out of the air and keep it from reaching
their nasal passages. As another approach, some
people take their vacations at the height of the
expected pollinating period and choose a location
where such exposure would be minimal. The
seashore, for example, may be an effective retreat
for many with pollen allergies.

Mold allergens can be difficult to avoid, but
some steps can be taken at least to reduce exposure
to them. First, the allergy sufferer should avoid
those hot spots mentioned earlier where molds
tend to be concentrated. The lawn should be
mowed and leaves should be raked up, but some-
one other than the allergic person should do these
chores. If such work cannot be delegated, wearing
a tightly fitting dust mask can greatly reduce expo-
sure and resulting symptoms. Travel in the country,
especially on dry, windy days or while crops are
being harvested, should be avoided as should walks
through tall vegetation. A summer cabin closed up
all winter is probably full of molds and should be
aired out and cleaned before a mold-sensitive per-
son stays there.

Around the home, a dehumidifier will help dry
out the basement. However, the water extracted
from the air must be removed frequently to pre-
vent mold growth in the machine.

Those with dust mite allergies should pay care-
ful attention to dust proofing their bedrooms. The
worst things to have in the bedroom are wall-to-
wall carpets, venetian blinds, down-filled blankets,
feather pillows, heating vents with forced hot air,
dogs, cats, and closets full of clothing. Shades are
preferred over venetian blinds because they do not
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trap dust. Curtains can be used if they are washed
periodically in hot water to kill the dust mites.
Most important, bedding should be encased in a
zippered, plastic, airtight, and dust-proof cover.

Although shag carpets are the worst type for the
dust mite-sensitive person, all carpets trap dust and
make dust control impossible. In addition, vacu-
uming can contribute to the amount of dust unless
the vacuum is equipped with a special high-
efficiency particulate air (HEPA) filter. Wall-to-wall
carpets should be replaced with washable throw
rugs over hardwood, tile, or linoleum floors. Rugs
on concrete floors encourage dust mite growth and
should be avoided.

Reducing the amount of dust mites in a home
may require new cleaning techniques as well as
some changes in furnishings to eliminate dust col-
lectors. Water is often the secret to effective dust
removal. Washable items should be washed often
using water hotter then 130 degrees Fahrenheit.
Lower temperatures will not kill dust mites. If the
water temperature must be set at a lower value,
items can be washed at a commercial establishment
that uses high wash temperatures. Dusting with a
damp cloth or oiled mop should be done fre-
quently.

The best way for a person allergic to pets, espe-
cially cats, to avoid allergic reactions is to find
another home for the animal. Some suggestions,
however, help lower the levels of cat allergens in
the air: bathe the cat weekly and brush it more fre-
quently (ideally, this should be done by someone
other than the allergic person), remove carpets and
soft furnishings, and use a vacuum cleaner with a
high-efficiency filter and a room air cleaner (see
section below). Wearing a face mask while house
and cat cleaning and keeping the cat out of the
bedroom are other methods that allow many peo-
ple to live more happily with their pets.

Irritants such as chemicals can worsen airborne
allergy symptoms and should be avoided as much
as possible. For example, during periods of high
pollen levels, people with pollen allergies should
try to avoid unnecessary exposure to irritants such
as insect sprays, tobacco smoke, air pollution, and
fresh tar or paint.

Air conditioners and filters When possible, an
allergic person should use air conditioners inside

the home or in a car to help prevent pollen and
mold allergens from entering. Various types of air-
filtering devices made with fiberglass or electrically
charged plates may help reduce allergens produced
in the home. These can be added to the heating and
cooling systems. In addition, portable devices that
can be used in individual rooms are especially help-
ful in reducing animal allergens.

An allergy specialist can suggest which kind of
filter is best for the home of a particular patient.
Before buying a filtering device, the patient should
rent one and use it in a closed room (the bedroom,
for instance) for a month or two to see whether
allergy symptoms diminish. The airflow should be
sufficient to exchange the air in the room five or
six times per hour; therefore, the size and effi-
ciency of the filtering device should be determined
in part by the size of the room.

Persons with allergies should be wary of exag-
gerated claims for appliances that cannot really
clean the air. Very small air cleaners cannot remove
dust and pollen—and no air purifier can prevent
viral or bacterial diseases such as influenza, pneu-
monia, or tuberculosis. Buyers of electrostatic pre-
cipitators should compare the machine’s ozone
output with federal standards. Ozone can irritate
the nose and airways of persons with allergies,
especially those with asthma, and can increase the
allergy symptoms. Other kinds of air filters, such as
HEPA filters, do not release ozone into the air. HEPA
filters, however, require adequate air flow to force
air through them and must be changed periodically.

Medications For people who find they cannot
adequately avoid airborne allergens, the symptoms
can often be controlled with medications. Effective
medications that can be prescribed by a physician
include antihistamines and topical nasal steroids
—either of which can be used alone or in combi-
nation. Many effective antihistamines and decon-
gestants are also available without a prescription.

ANTIHISTAMINES As the name indicates, an
antihistamine counters the effects of histamine,
which is released by the mast cells in the body’s tis-
sues and contributes to allergy symptoms. For
many years, antihistamines have proven useful in
relieving sneezing and itching in the nose, throat,
and eyes and in reducing nasal swelling and
drainage.
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Many people who take antihistamines experi-
ence some distressing side effects: drowsiness and
loss of alertness and coordination. In children, such
reactions can be misinterpreted as behavior prob-
lems. During the last few years, however, antihist-
amines that cause fewer of these side effects have
become available by prescription. These non-
sedating antihistamines are as effective as other
antihistamines in preventing histamine-induced
symptoms but do so without causing sleepiness.
Some of these nonsedating antihistamines, how-
ever, can have serious side effects, particularly if
they are taken with certain other drugs. A patient
should always let the doctor know what other
medications he/she is taking.

TOPICAL NASAL STEROIDS This medication
should not be confused with anabolic steroids,
which are sometimes used by athletes to enlarge
muscle mass and can have serious side effects. Top-
ical nasal steroids are anti-inflammatory drugs that
stop the allergic reaction. In addition to other ben-
eficial actions, they reduce the number of mast
cells in the nose and reduce mucus secretion and
nasal swelling. The combination of antihistamines
and nasal steroids is a very effective way to treat
allergic rhinitis, especially in people with moderate
or severe allergic rhinitis. Although topical nasal
steroids can have side effects, they are safe when
used at recommended doses. Some of the newer
agents are even safer than older ones.

CROMOLYN SODIUM Cromolyn sodium for
allergic rhinitis is a nasal spray that in some people
helps to prevent allergic reactions from starting.
When administered as a nasal spray, it can safely
inhibit the release of chemicals like histamine from
the mast cell. It has few side effects when used as
directed and significantly helps some patients with
allergies.

DECONGESTANTS Sometimes reestablishing
drainage of the nasal passages will help to relieve
symptoms such as congestion, swelling, excess
secretions, and discomfort in the sinus areas that
can be caused by nasal allergies. (These sinus areas
are hollow air spaces located within the bones of
the skull surrounding the nose.) The doctor may
recommend using oral or nasal decongestants to
reduce congestion along with an antihistamine to
control allergic symptoms. Over-the-counter and

prescription decongestant nose drops and sprays,
however, should not be used for more than a few
days. When used for longer periods, these drugs
can lead to even more congestion and swelling of
the nasal passages.

Immunotherapy Immunotherapy, or a series
of allergy shots, is the only available treatment that
has a chance of reducing the allergy symptoms
over a longer period of time. Patients receive sub-
cutaneous (under the skin) injections of increasing
concentrations of the allergen(s) to which they are
sensitive. These injections reduce the amount of
IgE antibodies in the blood and cause the body to
make a protective antibody called IgG. Many
patients with allergic rhinitis will have a significant
reduction in their hay fever symptoms and in their
need for medication within 12 months of starting
immunotherapy. Patients who benefit from immu-
notherapy may continue it for three years and then
consider stopping. Although many patients are able
to stop the injections with good, long-term results,
some do get worse after immunotherapy is
stopped. As better allergens for immunotherapy
are produced, this technique will become an even
more effective treatment.

Cutler, Ellen W. Winning the War Against Immune Disorders
and Allergies: A Drug Free Cure for Allergies. Albany, N.Y.:
Delmar Publishers, 1998.

Roberts, Angela M., and Matthew R. Walker, eds. Allergic
Mechanisms and Immunotherapeutic Strategies. New York:
Wiley, 1997.

“Something in the Air: Airborne Allergens,” National
Institute of Allergy and Infectious Diseases. Available
online. URL: http://www.niaid.nih.gov/publications,
allergens/title.htm. Updated 21 May 2001.

allograft Transplant tissue from one individual to
another, as in bone marrow or organ transplants.
Recipients of allografts take immunosuppressive
drugs to prevent tissue rejection.

alopecia areata A disease in which the hair sud-
denly falls out, at times as quickly as within one or
two days. It usually affects the scalp, often involv-
ing one side of the head more than the other, but
hair loss can occur elsewhere on the body, includ-
ing the falling out of eyebrows and eyelashes.
Unlike mechanical damage to the hair, no stubble
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of regrowth can be found in the affected areas, so
the scalp looks as if it is naturally hairless. Alopecia
areata usually starts with one or more small,
round, smooth patches. It occurs in males and
females of all ages and races but most frequently
during childhood. It is estimated that approxi-
mately 2 percent of the U.S. population, or more
than 4.5 million people, will be affected at some
point in their lives.

Scientists suspect it is an autoimmune disease,
with the affected hair follicles mistakenly being
attacked in groups by the person’s own white blood
cells, resulting in the disruption of normal hair for-
mation. These affected follicles become very small,
drastically slow down production, and grow no
hair visible above the surface for months or years.
Biopsies of affected skin show immune cells (lym-
phocytes) inside of the hair follicles where they are
not normally present and with no known reason
for their presence.

Some people develop only a few bare patches
that regrow hair within a year. In others, extensive
patchy loss occurs. In a few, all scalp hair is lost
(referred to as alopecia totalis) or hair is lost from
the entire scalp and body (referred to as alopecia
universalis). No matter how widespread the hair
loss, the hair follicles remain alive and are ready to
resume normal hair production whenever they
receive the appropriate signal. Spontaneous remis-
sion of the disease, along with hair regrowth, may
occur even where there has been no treatment and
even after many years or hair loss. It also can fall
out again with no warning, even after it has grown
back in. However, alopecia areata occurring at a
young age or over a prolonged period often has a
less satisfactory recovery.

Causes

The specific cause of alopecia areata is unknown,
although a family history of alopecia is present in
about 20 percent of all cases. Those who develop
alopecia areata for the first time after age 30 are
less likely to see it in another family member.
Those who develop their first patch of alopecia
areata before the age of 30 have a higher possibil-
ity that other family members will also have it.

It is not known what triggers the immune sys-
tem to suppress the hair follicle nor whether the

stimulus comes from outside the body like a virus
or from inside. Recent research indicates that some
persons have genetic markers that increase both
their susceptibility to develop alopecia areata as
well as the degree of disease severity. There is no
known prevention.

Alopecia areata often occurs in families whose
members have had asthma, hay fever, atopic
eczema, or autoimmune diseases such as thyroid
disease, early-onset diabetes, rheumatoid arthritis,
lupus erythematosus, vitiligo, pernicious anemia,
or Addison’s disease.

Clinical Features

Roundish patches of hair loss with smooth hairless
scalp in the affected areas, complete loss of all scalp
hair, or complete loss of all body hair. Diagnosis is
made with the finding of exclamation point hair in
areas of hair loss. These hairs are short, broken-off
hairs that are narrower closer to the scalp (thereby
looking like an exclamation point). In some cases,
a biopsy of the scalp is necessary for diagnosis. In
some people, the nails develop a fine pitting that
looks as if a pin had made rows of tiny dents. In a
few, the nails are severely distorted into abnormal
shapes. However, other than the hair and occa-
sionally the nails, no other part of the body is
affected.

Complications

Permanent hair loss can occur. Alopecia areata is
not medically disabling; persons with alopecia
areata are usually in excellent health. Emotionally,
however, this disease can be challenging, especially
for those with extensive hair loss. One of the 
purposes of the National Alopecia Areata Foun-
dation is to reach out to individuals and families
with alopecia areata and help them live full, pro-
ductive lives.

Treatment

In about half the cases, hair will regrow within a
year without any treatment. For those cases where
the hair does not resume growth on its own, no
fully effective treatments are available. As with
many chronic disorders for which there is no
proven treatment, a variety of remedies are pro-
moted that, in fact, have no benefit. Those treat-
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ments that are used are most effective in milder
cases. Current treatments do not stop the alopecia
areata. Instead, they stimulate the follicle to pro-
duce hair again, and treatments need to be contin-
ued until the disease turns itself off.

The most common treatment where there is less
than 50 percent of scalp hair loss is the injection of
cortisone into the bare skin patches. The injections
are usually given by a dermatologist who uses a
tiny needle to give easily tolerated, multiple injec-
tions into the skin in and around the bare patches.
The injections are repeated once a month. If new
hair growth occurs, it is usually visible within four
weeks. Treatment, however, does not prevent 
new patches from developing. There are few side
effects from local cortisone injections. Occasionally,
temporary depressions in the skin result from the
local injections, but these “dells” usually fill in by
themselves.

Another treatment is a 5 percent topical minox-
idil solution applied twice daily, which may grow
hair in alopecia areata. Scalp, eyebrows, and beard
hair may also respond. If scalp hair regrows com-
pletely, treatment can be stopped.

Yet another treatment is the application of
anthralin cream or ointment. Anthralin is a syn-
thetic, tarlike substance that has been used widely
for psoriasis. Anthralin is applied to the bare
patches once daily and washed off after a short
time, usually 30 to 60 minutes later. If new hair
growth occurs, it is seen in eight to 12 weeks.
Anthralin can be irritating to the skin and can
cause temporary, brownish discoloration of the
treated skin.

Where there is greater than 50 percent hair loss,
cortisone pills are sometimes given. Cortisone
taken internally is much stronger than local injec-
tions of cortisone into the skin. Healthy young
adults often tolerate cortisone pills with few side
effects. In general, however, cortisone pills are used
in relatively few patients with alopecia areata due
to health risks from prolonged use. Also, regrown
hair is likely to fall out when the cortisone pills are
stopped. Another method of treating extensive
alopecia areata or alopecia totalis/universalis is
known as topical immunotherapy. Chemicals such
as diphencyprone (DPCP) or squaric acid dibutyl
ester (SADBE) are applied to the scalp to produce

an allergic rash resembling poison oak or poison
ivy. Approximately 40 percent of patients treated
with topical immunotherapy will regrow scalp hair
after six months of treatment. Those who do suc-
cessfully regrow scalp hair still need to continue
the treatment to maintain the hair regrowth, at
least until the disease turns itself off. An itchy rash
may be uncomfortable in very hot weather, espe-
cially under a wig. These treatments are not widely
available in the United States, although they are
used frequently in Canada and Europe. Clinical tri-
als on these agents began in 2001 at select institu-
tions in the United States.

A recent study in Scotland showed the effective-
ness of aromatherapy essential oils (cedarwood,
lavender, thyme, and rosemary oils) in some
patients. In the study, 44 percent of the patients
using the essential oils showed improvement com-
pared with only 15 percent of patients in the con-
trol group. The researchers noted that they had
found references from 100 years ago documenting
the use of oils similar to those used in this study for
hair loss.

For those patients where treatments are not
very effective, especially for extensive alopecia
areata (particularly alopecia totalis/alopecia uni-
versalis), wigs or hair transplantation are often
used to hide the baldness.

Because of the stigma from hair loss and the
usual young age of patients, professional counsel-
ing from a psychiatrist, psychologist, or social
worker is sometimes recommended to develop the
patient’s self-confidence and positive self-image.

Hay, Isabelle C., Margaret Jamieson, and Anthony D.
Ormerod. “Randomized Trial of Aromatherapy: Suc-
cessful Treatment for Alopecia Areata.” Archives of Der-
matology 134, no. 11 (November 1998): 602–603.

“What You Should Know About Alopecia Areata and the
National Alopecia Areata Foundation.” San Rafael,
Cal.: NAAF, 2001.

Wireman, Marni C., Jerry Shapiro, Nina McDonald, and
Harvey Oui. “Predictive Model for Immunotherapy of
Alopecia Areata With Diphencyprone.” Archives of Der-
matology 137, no. 8 (August 2001): 1,063–1,068.

alopecia areata research A national registry for
alopecia areata was established in 1991 by the
National Institute of Arthritis and Musculoskeletal

alopecia areata research   19



and Skin Diseases (NIAMS), a part of the National
Institutes of Health (NIH). The registry is located at
the University of Texas M.D. Anderson Cancer
Center in Houston, with affiliated centers at the
University of Colorado, the University of California
San Francisco, the University of Minnesota and
Columbia University.

Registry scientists will seek out and classify med-
ical and family history data for patients with the
three major forms of alopecia areata. Families with
multiple affected members will be especially help-
ful to further research studies. The project will offer
a future central information source where re-
searchers can obtain statistical data associated with
the disease. A website is currently being developed
for the registry.

The registry will serve as a liaison between
affected families and investigators interested in
studying this disorder. Scientists hope the registry
will be useful in locating the gene or genes associ-
ated with alopecia areata. It will also link patients
with other researchers studying the cause or treat-
ment of this disease.

alternative medical treatments Also referred to
as complementary, natural, or environmental
health care, alternative medical treatments com-
prise those health care and medical practices that
are not currently an integral part of conventional
medicine. A list of practices considered alternative
would change continually as those proven safe and
effective become accepted as mainstream health
care treatments. For example, many doctors now
treat patients with arthritis by suggesting that 
they take glucosamine sulfate. The National Center
for Complementary and Alternative Medicine
(NCCAM), a component of the National Institutes
of Health (NIH), groups alternative practices and
therapies into five major categories:

1. Alternative medical systems—Complete systems
of theory and practices that have evolved inde-
pendent of and often prior to conventional
health care. Examples would be traditional 
oriental medicine (including acupuncture,
herbal medicine, and oriental massage), Ayur-
veda, Native American, homeopathic, and
naturopathic.

2. Mind-body interventions—Many mind-body
interventions, such as cognitive-behavioral
approaches, have been well documented and
are now considered mainstream. Others, such
as certain uses of hypnosis, music and art ther-
apy, and prayer, are categorized as complemen-
tary and alternative.

3. Biological based therapies—These include
herbal, special diet, and orthomolecular (vary-
ing concentrations of chemicals, such as magne-
sium and vitamins), many of which overlap
with conventional medicine’s use of dietary
supplements. An example of a biological ther-
apy is bee pollen used to treat autoimmune and
inflammatory diseases.

4. Manipulative and body-based methods—These
include chiropractors, some osteopaths, and
massage therapists. FIBROMYALGIA patients, for
example, have been known to benefit from
massage and warm-water exercise that loosen
muscles and alleviate pain.

5. Energy therapies—Energy therapies focus on
either energy fields originating within the body
(biofields) or those from other sources (electro-
magnetic fields). Examples include Reiki and
therapeutic touch. Bioelectromagnetic-based
therapies involve the unconventional use of
electromagnetic fields to treat, for example,
asthma or to manage pain.

The NCCAM’s purpose is to explore comple-
mentary and alternative healing practices in the
context of rigorous science. As part of its congres-
sional mandate, NCCAM maintains an information
clearinghouse, which was established in 1996.
Available through its website (http://nccam.nih.
gov/) are fact sheets, alerts and advisories, consen-
sus reports, a complementary and alternative med-
icine database, NCCAM research, and clinical trials.

Many practitioners insist that natural medicine
yields excellent results with autoimmune diseases.
Newspapers, magazines, and websites are replete
with anecdotal accounts of how various alternative
treatments have alleviated—even cured—any num-
ber of autoimmune symptoms and disorders. Too
often, people learn about alternative medical treat-
ments through friends, family, and the tabloid
press—none of which go into the medical research
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or potential hazards. Because alternative medicines
and treatments invariably have their own side
effects and can interact unfavorably with traditional
drugs and treatments, it is critical to inform the
patient’s doctors about all alternative medications
and treatments being taken or being considered.

Of particular interest or concern to autoimmune
patients are the following popular alternative treat-
ments:

• Echinacea—an herb that stimulates the immune
system. American Indians used echinacea on
cuts and wounds to prevent infection. Generally
considered a safe herb, it should not be used at
all by patients with lupus, multiple sclerosis,
rheumatoid arthritis, or other autoimmune 
diseases.

• Cat’s claw—a plant that grows in Peruvian rain
forests. Its inner bark is used for treating a vari-
ety of ailments. Because it stimulates the
immune system, it should not be taken by any-
one with an autoimmune disease. Other
immune-stimulating herbs to be avoided by
those with autoimmune diseases are astragalus,
ginseng, hydrastis (golden seal), larch, ligus-
ticum (osha), lomatium, maitake, Oregon grape,
reishi, and shiitake.

• Kava—a member of the pepper family and an
herbal supplement. Products containing kava
are sold in the United States for a variety of uses,
including insomnia and short-term reduction of
stress and anxiety. In March 2002, the U.S. Food
and Drug Administration issued a consumer
advisory that people with liver disease or liver
problems or who are taking drugs that can affect
the liver should talk to their health care practi-
tioners before using kava after health authorities
in five different countries linked kava to at least
25 cases of liver toxicity.

• Exercise—in a small study at Glasgow University
in Scotland, researchers found that women with
rheumatoid arthritis could walk 30 percent far-
ther when they listened to music of their choice
than when they walked in silence.

• Oils—including fish oils or omega-3 fatty acids
in the diet is known to benefit the heart. How-
ever, University of Texas researchers have dis-

covered that when fed a combination of
restricted diets and marine fish oil, autoim-
mune-prone mice lived 150 days longer (645
days versus 494 days). Likewise, according to
Arthritis Today, “There is strong evidence that fish
oil supplements with omega-3 fatty acids can
ease rheumatoid arthritis (RA) symptoms, help
prevent Raynaud’s syndrome spasms, and possi-
bly relieve some lupus symptoms.” Doctors cau-
tion that researchers do not know the optimal
dosage or if a combination of oils might work
better than one alone. Flaxseed oil is believed by
some to lower inflammation in rheumatoid
arthritis. However, oils do thin the blood, so
caution must be used when the patient is also
taking blood-thinning drugs.

• Hot mineral spring baths—purported to help
numerous functions, from improving circulation
to unstuffing noses to aiding digestion. How-
ever, doctors caution that rheumatoid arthritis
sufferers need to check with their doctors before
soaking because the heat can aggravate the con-
dition during flares.

• Tanning beds—at the 2002 Annual Meeting of
the American Academy of Dermatology, light
was shed on the fact that tanning beds, in combi-
nation with acitretin therapy, offer an effective
and less costly alternative treatment to individu-
als who suffer from moderate to severe PSORIASIS.

• Vitamins—a Finnish study of more than 10,000
children showed that newborns who receive
2,000 IU of vitamin D daily during their first
month appear to be less susceptible to Type 1
diabetes when they get older. The recommended
intake of vitamin D for infants in the United
States is 200 IU. Others caution that Northern
Finland’s limited amounts of sunlight may have
a bearing on the results and that the finding may
not apply everywhere.

A McGill University Health Centre (Montreal,
Quebec) study assessed the use of alternative med-
icine therapies by patients with SYSTEMIC LUPUS ERY-
THEMATOSUS (SLE) in three countries—Canada,
United States, and United Kingdom. Among the
707 patients, 352 (49.8 percent) were found to use
alternative therapies and at similar rates across all

alternative medical treatments   21



three countries. Users were younger and better
educated than nonusers, exhibited poorer levels of
satisfaction with traditional medical care, and had
minimal to no objective evidence of worse disease.
The study also determined that users of many alter-
native medical therapies accrue greater conven-
tional medical costs compared with nonusers.
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American Autoimmune Related Diseases Associa-
tion (AARDA) A 501(c)(3) tax exempt national
voluntary health agency that sponsors physicians’
conferences, research, legislative advocacy, and a
national awareness campaign to bring a national
focus to autoimmunity.

American trypanosomiasis See CHAGAS’ DISEASE.

anergy A state of immune unresponsiveness in
which the antigen-specific lymphocytes fail to react
with the antigen but are not deleted.

ankylosing spondylitis (AS) A form of chronic,
painful, inflammatory arthritis that primarily affects
the spine and the sacroiliac joints. The sacroiliac
joints are located in the low back between the spine
and the pelvis where the sacrum (the bone directly
above the tailbone) meets the iliac bones (the bones
on either side of the upper buttocks). Chronic
inflammation in these areas causes pain and stiff-

ness in and around the spine. Over time, as the dis-
eases progresses, chronic spinal inflammation
(spondylitis) can result in new bone growth that
extends into the ligaments and tendons, leading to
a complete growing together (fusion) of the verte-
brae, a process called ankylosis. Ankylosis causes
total loss of mobility of the spine, restricting the
ability to move.

Ankylosing spondylitis is also a systemic rheu-
matic disease. Therefore, it can cause inflammation
in other joints, tendons, and ligaments away from
the spine, including the chest wall. It can also
involve other organs, such as the eyes, heart, lungs,
and kidneys.

Ankylosing spondylitis is two to three times
more common in males than in females. In
women, joints away from the spine are more fre-
quently affected than in men. Ankylosing
spondylitis affects all age groups, including chil-
dren, but usually begins between ages 20 and 40.

When spondylitis begins before the age of 17, it
is called juvenile ankylosing spondylitis (JAS). JAS
and diseases related to it are uncommon but
account for a significant proportion of all young
people with arthritis. JAS may occur in one out of
1,000 children, and it occurs more commonly in
boys than in girls. It usually begins in the preteen
or teen years. JAS is usually a chronic disorder. It
can last months or years with periods of remission
(when the patient seems cured). It may persist into
adulthood, and children with enthesitis may
develop back problems as adults.

Causes

The tendency for developing ankylosing spondyli-
tis is believed to be genetically inherited, and about
90 percent of patients with ankylosing spondylitis
are born with the HLA-B27 gene. Blood tests have
been developed to detect the HLA-B27 gene
marker and have furthered the understanding of
the relationship between HLA-B27 and ankylosing
spondylitis. The HLA-B27 gene appears only to
increase the tendency of developing ankylosing
spondylitis, while some additional factor(s), per-
haps environmental, are necessary for the disease
to appear or become expressed. For example, while
7 to 8 percent of the United States population have
the HLA-B27 gene, only 1 percent of the popula-
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tion actually has or will get the disease ankylosing
spondylitis. In Northern Scandinavia (Lapland), 1.8
percent of the population have ankylosing
spondylitis while 24 percent of the general popula-
tion have the HLA-B27 gene. Even among HLA-
B27-positive individuals, the risk of developing
ankylosing spondylitis appears to be further related
to heredity. In HLA-B27-positive individuals who
have relatives with the disease, their risk of devel-
oping ankylosing spondylitis is 12 percent (six
times greater than for those whose relatives do not
have ankylosing spondylitis).

How inflammation occurs and persists in differ-
ent organs in ankylosing spondylitis is a subject of
active research. The initial inflammation may be a
result of an activation of the body’s immune system
by a bacterial infection. Once activated, the body’s
immune system becomes unable to turn itself off
even though the initial bacterial infection may
have long subsided. Chronic tissue inflammation
resulting from the continued activation of the
body’s own immune system in the absence of
active infection is the hallmark of an autoimmune
disease.

Clinical Features

The most common symptoms of ankylosing
spondylitis are related to inflammation of the
spine, joints, and other organs, which cause pain
and stiffness in the low back, upper buttock area,
neck, and the remainder of the spine. The onset of
pain and stiffness is usually gradual, beginning
with a dull ache deep in the buttocks or lower back,
and progressively worsens over a period of at least
three months. Occasionally, the onset is rapid and
intense. The symptoms of pain and stiffness are
often worse in the morning or after prolonged peri-
ods of inactivity. The pain and stiffness are often
eased by motion, heat, and a warm shower in the
morning. Because ankylosing spondylitis often
affects patients in adolescence, the onset of low
back pain is sometimes incorrectly attributed to
athletic injuries in younger patients.

Patients who have chronic, severe inflamma-
tion of the spine can develop a complete bony
fusion of the spine (ankylosis). Once fused, the
pain in the spine disappears, but the patient has 
a complete loss of spine mobility. These fused

spines are particularly brittle and vulnerable to
breakage (fracture) when involved in trauma,
such as motor vehicle accidents. A sudden onset of
pain and mobility in the spinal area of these
patients can indicate bone fracture. The lower
neck (cervical spine) is the most common area for
such fractures.

Chronic spondylitis and ankylosis cause forward
curvature of the upper torso (thoracic spine), limit-
ing breathing capacity. Spondylitis can also affect
areas where ribs attach to the upper spine, further
limiting lung capacity. Ankylosing spondylitis can
cause inflammation and scarring of the lungs, caus-
ing coughing and shortness of breath, especially
with exercise and infections. Therefore, breathing
difficulty can be a serious complication of ankylos-
ing spondylitis.

Patients with ankylosing spondylitis can also
have arthritis in joints other than the spine.
Patients may notice pain, stiffness, heat, swelling,
warmth, and/or redness in joints such as the hips,
knees, and ankles. Occasionally, the small joints of
the toes can become inflamed, or “sausage” shaped.
Inflammation can occur in the cartilage around the
breast bone (costochondritis) as well as in the ten-
dons where the muscles attach to the bone (ten-
dinitis) and ligament attachments to bone. Some
patients with this disease develop Achilles tendini-
tis, causing pain and stiffness in the back of the
heel, especially when pushing off with the foot
while walking up stairs.

The diagnosis of ankylosing spondylitis is based
on evaluating the patient’s symptoms, a physical
examination, X-ray findings, and blood tests.
Symptoms include pain and morning stiffness of
the spine and sacral areas with or without accom-
panying inflammation in other joints, tendons, and
organs. Early symptoms of ankylosing spondylitis
can be very deceptive, as stiffness and pain in the
low back can be seen in many other conditions. It
can be particularly subtle in women, who tend to
(though not always) have more mild spine involve-
ment. Years can pass before the diagnosis of anky-
losing spondylitis is even considered. In this
condition, back pain and stiffness are worse in the
morning and relieved by exercise; other causes of
back pain are usually mechanical and improve
with resting.
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X rays are taken of the sacroiliac joints to note
changes in tissues caused by inflammation. How-
ever, tissue changes do not always appear on X
rays in the early stages of the disease. Because
starting treatment early is critical to minimize
years of uncontrolled inflammation and pain,
experienced physicians will often diagnose the dis-
ease and start treatment even before X-ray find-
ings are conclusive.

The examination can demonstrate signs of
inflammation and decreased range of motion of
joints. This can be particularly apparent in the
spine. Flexibility of the low back and/or neck can
be decreased. The sacroiliac joints of the upper but-
tocks may be tender. The expansion of the chest
with full breathing can be limited because of rigid-
ity of the chest wall. Severely affected persons can
have a stooped posture. Inflammation of the eyes
can be further evaluated with an ophthalmoscope.

Further clues to the diagnosis are suggested by
X-ray abnormalities of the spine and the presence
of the blood test genetic marker, the HLA-B27
gene. Other blood tests may provide evidence of
inflammation in the body. For example, a blood
test called the sedimentation rate is a nonspecific
marker for inflammation throughout the body and
is often elevated in conditions such as ankylosing
spondylitis. Urinalysis is often done to look for
accompanying abnormalities of the kidney as well
as to exclude kidney conditions that may produce
back pain that mimics ankylosing spondylitis.

Complications

Other areas of the body affected by ankylosing
spondylitis include the eyes, heart, and kidneys.
Patients with ankylosing spondylitis can develop
inflammation of the iris, called “iritis.” Iritis is char-
acterized by redness and pain in the eye, especially
when looking at bright lights. Recurrent attacks of
iritis can affect either eye. In addition to the iris,
the ciliary body and choroid of the eye can become
inflamed, and this is referred to as uveitis. Iritis and
uveitis can be serious complications of ankylosing
spondylitis that can damage the eye and impair
vision. They may require an ophthalmologist’s
urgent care.

Inflammation of the eye usually occurs in one
eye at a time. The typical symptoms are redness,

pain, and sensitivity to light. However, the degree
of these symptoms can vary considerably. Inflam-
mation of the eye requires prompt treatment by
an ophthalmologist to prevent permanent eye
damage.

The medical term uveitis refers to inflammation
inside the eye. Iritis and iridocyclitis are two types
of anterior uveitis, and the three terms are often
used interchangeably. There are many types of
uveitis, and different parts of the eye may be
affected.

Iritis is associated with a variety of potential
complications related to the eyes. These complica-
tions include scarring of the iris to the lens, scarring
of the iris to more anteriorly located structures,
cataract formation, and leakage from the blood
vessels in the back of the eye. The scarring may
lead to a secondary glaucoma, which can result in
a permanent visual loss.

A rare complication of ankylosing spondylitis
involves scarring of the heart’s electric system,
causing an abnormally slow heart rate. A small
number of people with spondylitis will display
signs of chronic inflammation in the base of the
heart—around the aortic valve and origin of the
aorta (i.e., the vessel that takes all blood from 
the heart to be distributed throughout the body).
Years of chronic and silent inflammation at these
sites can eventually lead to heart block and valve
leakage, sometimes requiring surgical treatment.
Although well recognized, these cardiac lesions are
probably seen in fewer than 2 percent of all
patients with spondylitis and nearly always in
males. The lesions are readily detectable by the
physician’s examination and, when necessary, car-
diac testing. A heart pacemaker may be necessary
in these patients to maintain adequate heart rate
and output. These patients can develop shortness
of breath, dizziness, and heart failure.

Advanced spondylitis can lead to deposits of
protein material called amyloid into the kidneys
and result in kidney failure. Progressive kidney dis-
ease can lead to chronic fatigue and nausea. It can
require removal of accumulated blood poisons by a
filtering machine (dialysis).

Poor chest wall movement may result in
decreased vital capacity. A few patients may develop
scarring or fibrosis at the top of the lungs detected
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only by routine chest X ray (recommended every
five years unless there is a special need).

Treatment

There is not yet a cure for ankylosing spondylitis,
so treatment consists of medicines to alleviate the
pain and stiffness, special daily exercises that incor-
porate stretching and strengthening, good posture
habits, and a healthy diet. Medications decrease
inflammation in the spine, other joints, and organs.
Physical therapy and exercise help improve pos-
ture, spine mobility, and lung capacity. Plus they
help reduce the stiffness. Treatment is typically
most effective in the early stages of the disease
before it causes irreversible damage.

Aspirin and other nonsteroidal anti-inflamma-
tory drugs (NSAIDs) are the most commonly used
medications; they decrease pain and stiffness of the
spine and other joints. Commonly used NSAIDs
include indomethacin (Indocin), tolmetin (To-
lectin), sulindac (Clinoril), naproxen (Naprosyn),
and diclofenac (Voltaren), and ibuprofen. Their
common side effects include stomach upset, nausea,
abdominal pain, diarrhea, and even bleeding ulcers.
These medicines are frequently taken with food in
order to minimize side effects. Each person responds
differently to each of the many NSAIDs available, so
a period of trial and error is sometimes required
until the right medication and dosage is found.

In some patients with ankylosing spondylitis,
inflammation of the spine and other joints may not
respond to NSAIDs alone. In these patients, the
addition of sulfasalazine (Azulfidine) may bring
about long-term reduction of inflammation.

Oral or injectable corticosteroids (cortisone) are
potent anti-inflammatory agents and can effectively
control spondylitis and other inflammations in the
body. Unfortunately, corticosteroids can have seri-
ous side effects when used on a long-term basis.
These side effects include cataracts, thinning of the
skin and bones, easy bruising, infections, diabetes,
and destruction of large joints, such as the hips.

For persistent ankylosing spondylitis that is
unresponsive to anti-inflammatory medications,
agents that suppress body immunity are consid-
ered. Methotrexate (Rheumatrex) can be adminis-
tered orally or by injection. Frequent blood tests
are performed during methotrexate treatment

because of its potential for toxicity to the liver,
which can even lead to cirrhosis, and for toxicity to
bone marrow, which can lead to severe anemia.

Physical therapy for ankylosing spondylitis
includes instructions and exercises to maintain
proper posture. This includes deep breathing for
lung expansion and stretching exercises to improve
spine and joint mobility. Because ankylosis of the
spine tends to cause forward curvature, patients
are instructed to maintain erect posture as much as
possible and to perform back extension exercises.
Patients are also advised to sleep on a firm mattress
and avoid the use of a pillow in order to prevent
spine curvature. Ankylosing spondylitis can
involve the areas where the ribs attach to the upper
spine as well as the vertebral joints, thus limiting
lung breathing capacity. Patients are instructed to
expand their chest maximally and frequently
throughout each day to minimize this limitation. 

Exercise programs are customized for the indi-
vidual patient. Swimming is preferred, as it avoids
jarring impact of the spine. Ankylosing spondylitis
need not limit a patient’s involvement in athletics.
Patients can participate in carefully chosen aerobic
sports when their disease is inactive. Aerobic exer-
cise is generally encouraged as it promotes full
expansion of the breathing muscles and opens the
airways of the lungs.

Inflammation and diseases in other organs are
treated separately. For example, inflammation of
the iris of the eyes (iritis or uveitis) may require
cortisone eye drops (Pred Forte) and high doses of
cortisone by mouth. Additionally, atropine eye
drops are often given to relax the muscles of the
iris. Sometimes injections of cortisone into the
affected eye are necessary when the inflammation
is severe. Heart disease in patients with ankylosing
spondylitis may require a pacemaker or medica-
tions for congestive heart failure.

Cigarette smoking is strongly discouraged in
patients with ankylosing spondylitis, as it can accel-
erate lung scarring and seriously aggravate breath-
ing difficulties. Occasionally, patients with severe
lung disease relate to ankylosing spondylitis may
require oxygen supplementation and medications
to improve breathing.

Patients may need to modify their activities of
daily living and adjust features of the workplace.
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For example, workers can adjust chairs and desks
for proper postures. Drivers can use wide rearview
mirrors and prism glasses to compensate for the
limited motion in the spine. However, with treat-
ment, most people suffer only minor deformity of
the spine and are able to lead a normal life.

Finally, patients who have severe disease of the
hip joints and spine may require orthopedic
surgery.

Shiel, William C., Jr. “Ankylosing Spondylitis.” Focus On
Arthritis. Available online. URL: http://www.
focusonarthritis.com, last editorial review 21 April
2002.

antibody A protein molecule compound (also
called an immunoglobulin), produced by B cells,
that controls the immune response to a specific and
unique antigen. At first, an antibody is bound to a B
cell. However, when it encounters its specific anti-
gen, the antibody/antigen complex stimulates the B
cell to produce copies of the antibody—all of which
are designed to recognize the infecting antigen.
Then the new group of antibodies bind to the infect-
ing antigen, controlling or destroying the antigen.

antibody-dependent cell-mediated cytotoxicity
(ADCC) The process by which target cells coated
with antibody are destroyed by specialized killer
cells (NK cells, killer T cells and, macrophages).
These killer cells carry antibody specific for the tar-
get cell, attached to their Fc receptors. The cells
involved in the killing may be passive carriers of
the antibody. ADCC is an immune response in
which antibody, by coating the target cells, makes
the targets vulnerable to attack by immune cells.

antigen A substance that induces an immune
response. The antigen can be foreign material from
the environment or formed within the cells of
one’s own body, such as viruses or bacteria. Anti-
gens on the body’s own cells are called autoanti-
gens. Antigens on all other cells are called foreign
antigens. Usually, reactions of T cells and B cells are
part of the specific immune response.

antigen-antibody complex When the antibody
binds to the antigen, this forms an antigen-antibody

complex. This complex may make the antigen
harmless or may trigger an inflammatory response.

antigen-presenting cell (APC) Also called anti-
gen-processing cell. A cell that displays an antigen
with a major histocompatibility complex (MHC)
molecule on the cell surface. In order for an anti-
gen to be recognized by a T lymphocyte, it must be
first processed and presented in a form the T cell
can recognize. This is the function of APCs, also
referred to as accessory cells. In the process, an
APC engulfs an antigen. Enzymes in the APC break
down the antigen into smaller fragments. These
fragments are transported to the surface of the
APC, bound with class II MHC molecules. A T cell
receptor can now recognize the antigen linked with
the MHC and thus binds to it. Examples of antigen-
presenting cells include macrophages (large white
blood cells that ingest antigens and other foreign
substances) and dendritic cells (the principle APC
involved in primary immune responses). The
major function of dendritic cells is to take up anti-
gen in tissues, migrate to lymphoid organs, and
activate T cells and B cells.

antigen receptors Receptors on white blood cells
that bind an antigen molecule, stimulating an
immune response.

antiglomerular basement membrane (anti-GBM)
disease A rare autoimmune kidney disorder char-
acterized by the presence of antibodies directed
against glomerular basement membrane (GBM),
which is damaged in the reaction. The kidney itself
may be the source of the antigen. An IgG autoanti-
body forms to the glomerular basement membrane
(anti-GBM) and is capable of binding to the Good-
pasture antigen, a component of the normal GBM.
As a result, either focal or diffuse proliferative
glomerular nephritis (GN) develops, usually with
crescents. Linear deposits of IgG can be detected on
the GBM, and anti-GBM antibodies can be detected
in the circulation. Patients with Goodpasture’s syn-
drome are most often young males under age 40.
However, when the disease does not include the
lung hemorrhage (anti-GBM disease), it strikes
older people and males and females equally. The
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cause of anti-GBM disease is unknown. However,
there is a genetic predisposition, and it does occa-
sionally occur in identical twins. Patients with anti-
GBM disease frequently show blood in the urine. In
half to three-quarters of cases, the antibody 
also reacts with the alveolar basement membrane,
causing pulmonary hemorrhage (referred to as
Goodpasture’s syndrome), which may be life threat-
ening. Treatment with corticosteroids or plasma-
pheresis limits damage. The condition itself runs a
definite course and is little modified by treatment.

antinuclear antibodies (ANA) A circulating
group of autoantibodies that are produced by the
body when the immune system mistakenly recog-
nizes normal components of its own cell nucleus as
foreign. Numerous of these antibodies have been
detected in a variety of autoimmune diseases,
including systemic lupus erythematosus (SLE),
progressive systemic sclerosis, Sjögren’s syndrome,
scleroderma, polymyositis, rheumatoid arthritis,
and dermatomyositis. Tests for ANA are used in the
diagnosis and management of autoimmune dis-
eases, especially SLE. Some ANAs have identified
subgroups of patients within a disease and have
prognostic and therapeutic significance. They are
detected by looking at a blood sample for
immunoglobulins that bind to nuclear antigens.
Because certain drugs can provoke ANA and thus
give a positive test result, persons being adminis-
tered the test usually need to withhold these drugs,
which include antibiotics, birth control pills, pro-
cainamide, some antihypertensive drugs, steroids,
thiazide diuretics, and tranquilizers.

Aitcheson C. T., C. Peebles, F. Joslin, et al. “Characteris-
tics of Antinuclear Antibodies in Rheumatoid Arthri-
tis.” Arthritis and Rheumatism 23 (2001): 528.

antiphospholipid syndrome (APS) Also referred
to as antiphospholipid antibody syndrome, Hughes
syndrome, and sticky blood, APS is a recently dis-
covered immune disorder in which the body
appears to recognize certain phospholipids (fatty
molecules that are important components of a cell’s
membrane) as foreign substances and produces
antibodies against them. During the late 1970s, it
was recognized that blood-clotting disorders can be

linked with the appearance of certain antibodies in
the blood. Then in 1983, British physician Graham
Hughes provided the first detailed description of
the antiphospholipid syndrome. In 1990, a journal
estimated that 100,000 individuals in the United
States have APS, with a cost to the U.S. Govern-
ment of more than $100 million per year.

APS does not make the patient feel ill or stop the
immune system from working to fight disease. Peo-
ple with APS may experience blood clots leading to
heart attack, stroke, or loss of the fetus during preg-
nancy. It is not contagious and is rarely a terminal
disease. Many people go throughout life without
even knowing their body makes these antibodies.

For people with APS, though, there is a greater
chance of certain problems. APS may occur in
patients with lupus and related autoimmune dis-
eases or as a primary syndrome in otherwise
healthy individuals. Although lupus patients often
have APS, people who have APS do not necessar-
ily have lupus.

Antiphospholipid antibodies are present in the
blood of about one-third of patients who have
lupus. Approximately one-third of those with anti-
bodies (10 to 15 percent of all lupus patients) have
clinical signs of the syndrome. Antiphospholipid
antibodies have also been identified in people who
do not have an autoimmune disorder like lupus
and who may not have any symptoms. These anti-
bodies are found in about 2 percent of all women.
Not all of these will have the disease.

The first thrombosis often occurs during the
midteen years and is followed by recurring throm-
boses. Women may experience recurring miscar-
riage, usually during the second or third trimester,
or their babies may have an unexpected low birth
weight. People with APS may have a history of
migraine headaches, memory loss, and fatigue
going back several years.

The disease is diagnosed by carrying out two
tests, one for lupus anticoagulant and the other for
anticardiolipin antibodies. Higher levels of the anti-
body appear to correlate with an increased risk of
unwanted blood clots. The levels of antibody can
go up and down, and even disappear. Conse-
quently, blood tests need to be repeated at least
eight weeks from the initial positive tests and still
be positive.
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Causes

There is no known cause for the disease. However,
APS may run in families, although not all members
are necessarily affected. To what extent this hap-
pens is not exactly clear. APS, though, can be sus-
pected where several members of a family have had
a series of miscarriages or thromboses. A thrombo-
sis is a blood clot that forms when it should not,
such as in a deep vein of the leg (DVT) or in an
artery. Antiphospholipid syndrome occurs two to
five times more frequently in women than in men.

Clinical Features

In some patients, the only manifestation of the
syndrome is recurrent miscarriage. In others, it is
headaches or either speech or visual/neurological
disturbance. The most dramatic sign that the dis-
ease is present is thrombosis, especially deep vein
thrombosis (DVM), in the leg or arm. This may be
recurrent or complicated by a lung clot (pulmonary
embolus). “Internal” veins may also clot, affecting
organs such as the eye, the kidney, the liver, and so
on. Arteries can also clot, but major artery throm-
bosis is less common than DVM.

Another clinical feature common in patients
with APS is blotchy skin. This blotchiness was
described in Dr. Hughes’s original clinical reports as
“blue knees and purplish vein coloration on the
back of the wrists.”

In a small percentage of patients, according to
Hughes, the platelet numbers are affected. Rarely,
platelet counts may fall to dangerously low num-
bers. Thus, patients who have been diagnosed as
having low platelet counts, thrombocytopenia,
should be checked for APS.

In quite a few patients, headaches, frequently
with migraine features like flashing lights or speech
disturbances, are an important symptom. In many
patients, the headaches predate the clotting prob-
lem by many years. For example, Hughes relates, a
25-year-old woman with recurrent miscarriages
due to APS had a history of troublesome teenage
migraines, possibly suggesting that the antibodies
had been there for at least a decade before.

For reasons not completely understood, the
brain appears particularly sensitive to the clotting
effects of antiphospholipid antibodies. The brain
has only a limited number of ways of complaining

at any disturbances in its supply of blood. The
patient may develop transient memory loss or a
slight speech disturbance, suggestive of a mini-
stroke. In others, the effect may be more insidious,
with a gradually failing ability to put words, sen-
tences, lists, and so on together.

Complications

Clots from the leg can dislodge and move to more
dangerous places, such as the lung (pulmonary
embolism). In APS, blood clots may affect any part
of the body. In addition to stroke and heart attack,
abnormalities of the heart valves, kidney disease,
thrombocytopenia (a low level of platelets in the
blood), and leg ulcers have been associated with
the disorder. APS takes a particular toll during
pregnancy, when the syndrome may cause miscar-
riage, stillbirth, retarded growth of the fetus, or
preeclampsia (toxemia and high blood pressure). In
such cases, the blood is unable to flow through the
small and delicate blood vessels to the placenta and
fetus. The placenta withers, and the fetus is spon-
taneously aborted (miscarried). In the general pop-
ulation, APS may account for 20 percent of deep
vein thrombosis cases, one-third of strokes in peo-
ple under age 50, and 5 to 15 percent of recurrent
miscarriages.

Treatment

The optimal treatment of patients with antiphos-
pholipid syndrome has not been defined. In some
instances, patients need no treatment. Generally,
APS is treated over the long term with anticlotting
drugs such as warfarin (Coumadin), heparin, or
low-dose (baby) aspirin. Severe, acute progression
of antiphospholipid syndrome can be treated addi-
tionally with immunosuppressive agents (for ex-
ample, steroids), hydroxychloroquine sulfate, and
plasmapheresis.

One of the most common problems with APS is
that of recurrent miscarriage. A promising treat-
ment that helps prevent this is the use of low-dose
aspirin in early pregnancy. This is sometimes com-
bined with another drug called heparin, which is
given by injection. Knowing that someone has APS
means that the pregnancy can be monitored much
more closely than usual, for example with ultra-
sound scans to watch for poor growth. The decision
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on treatment at a particular time (such as during
pregnancy) depends upon the antibody levels and
any previous medical problems.

APS can make someone more likely to get
thrombosis. At specific times when thrombosis is
already a risk, for example after major surgery,
during prolonged illness or bed rest, during preg-
nancy, and for a short time after delivery, extra clot
prevention may be needed. This might mean using
some tight medical stockings or receiving heparin
treatment. In more severe cases of thrombosis, it
may mean long-term treatment with tablets to thin
the blood.
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antiphospholipid syndrome research Only
recently were APS-related antibodies discovered
and their significance understood. Therefore, the
information available is somewhat limited, but
research is ongoing. In April 2001, a new national
registry and tissue repository was established by
the National Institute of Arthritis and Muscu-
loskeletal and Skin Diseases (NIAMS) and the
National Center on Minority Health and Health
Disparities (NCMHD). The coordinating center will
reside at the University of North Carolina, Chapel
Hill (UNC). Biomedical researchers at eight medical
centers will collect and update clinical, demo-
graphic, and laboratory information from patients
with APS and make it available to researchers and
to medical practitioners concerned with the diag-
nosis and treatment of this syndrome. The avail-
ability of this information will permit better
comparisons among clinical research projects and
help rheumatologists, obstetricians, and other
physicians resolve problems associated with the
many manifestations of the syndrome. Registry sci-
entists will collect data on patients with clinical
signs of APS and on asymptomatic individuals who
have antibodies but have not yet developed any
clinical signs.

antitoxin An antibody formed in the bloodstream
of an animal or human being in response to and
capable of neutralizing (making inactive) the
effects of a specific bacterial toxin or poison, such
as those that cause diphtheria or tetanus. By intro-
ducing small amounts of a specific toxin into the
healthy body, the production of antitoxin can be
stimulated so that the body’s defenses will have
already been established if invaded by the bacteria
or other organisms that produce the toxin. In 1890,
the German physician von Behring and the Japan-
ese physician Kitasoto were the first to demon-
strate that animals immune to diphtheria have
substances in their blood serum that neutralize the
toxin produced by the diphtheria bacterium.
Serum antitoxins were first prepared by immuniz-
ing horses with diphtheria toxin and were used in
the treatment of diphtheria. Von Behring won the
first Nobel prize for his discovery. Today, similar
antitoxins are used to combat the toxins produced
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by tetanus and botulism. Antitoxins for use in
human beings are produced in animals such as
horses and cattle. The animal is injected with
increasingly higher doses of the toxin, and its
defense processes respond by producing antitoxin.
Some of the animal’s blood is then extracted and
processed for use in human beings. An animal may
be used to produce antitoxin for many years with-
out apparent damage to itself. Antitoxins are usu-
ally administered by injection into a muscle. In a
few instances, an antitoxin may cause an allergic
reaction in the individual being given it.

apoptosis The process by which a cell actively
commits suicide, also referred to as the pro-
grammed cell death due to genetic limitation of its
life span. Apoptosis is essential in many aspects of
normal development and is required for maintain-
ing tissue homeostasis (equilibrium). For example,
the removal by absorption of the tadpole tail at the
time of the animal’s metamorphosis into a frog
occurs by apoptosis. The formation of the fingers
and toes of the fetus requires the removal, by
apoptosis, of the tissue between them. The slough-
ing off of the inner lining of the uterus (the
endometrium) at the start of menstruation occurs
by apoptosis.

Failure to regulate apoptosis properly can have
catastrophic consequences. Apoptosis is a normal
part of immune regulation. It is one of the ways the
body protects itself against autoimmune disease.
Cancer and many diseases (for example, AIDS,
Alzheimer’s disease, Parkinson’s disease, heart
attack, and stroke) are thought to arise from dereg-
ulation of apoptosis. Defects in the apoptotic
machinery is associated with autoimmune diseases
such as lupus erythematosus and rheumatoid
arthritis.

Kimball, John W. Biology, 6th ed. New York: WCB/
McGraw-Hill, 1994.

Asians/Pacific Islander Americans (APIA) and
autoimmune disease Asian American women
experience RHEUMATOID ARTHRITIS at rates higher
than the general population. Likewise, lupus is
more common in women of Asian descent than in
those of Caucasian European lineage. Young

women in Southeast Asia, especially Japanese
women, show a propensity for TAKAYASU’S ARTERITIS.

However, other autoimmune diseases are less
likely to strike APIAs. DERMATITIS HERPETIFORMIS is
rare in Asians. INSULIN-DEPENDENT DIABETES rarely
occurs in Asian-Pacific Americans and their popu-
lations of origin. However, cases of nonautoim-
mune diabetes are increasing among several
Asian/Pacific Islander Americans as well as in their
populations of origin. The Japanese and other
Asian peoples have very low incidence rates of
MULTIPLE SCLEROSIS.

autoantibody An antibody, produced by B cells,
that reacts against the body’s own organs and tis-
sues. Autoantibodies are the basis for recognizing
autoimmune diseases. The most commonly
accepted theory as to their development is that
they are due to a combination of hereditary and
environmental risk factors that cause a self antigen
to be seen as foreign by B cells. As a result, anti-
bodies are produced to destroy this self antigen.

autoantigen See ANTIGEN.

autograft A graft transferred from one part of a
patient’s body to another part of his or her body.

autoimmune disease The basic definition of an
autoimmune disease is a disorder caused by an
autoimmune response, i.e., an immune response
directed against something in the body of the
patient. The word auto is the Greek word for self.
The immune system is a complicated network of
cells and cell components that normally work to
defend the body and eliminate infections caused
by bacteria, viruses, and other invading microbes.
If a person has an autoimmune disease, the
immune system mistakenly attacks the self, tar-
geting the cells, tissues, and organs of a person’s
own body. It has been described as an immune
system that cannot be turned off. A collection of
immune system cells and certain mediator mole-
cules at a target site is broadly referred to as
inflammation.

Nearly 100 different autoimmune diseases have
been identified. They can each affect the body in
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different ways. For example, the autoimmune
reaction is directed against the brain in multiple
sclerosis and against the gut (intestines) in Crohn’s
disease. In other autoimmune diseases such as sys-
temic lupus erythematosus (lupus), affected tissues
and organs may vary among individuals with the
same disease. One person with lupus may have
affected skin and joints whereas another may have
affected kidney and lungs. Ultimately, damage to
certain tissues by the immune system may be per-
manent, as with destruction of insulin-producing
cells of the pancreas in Type 1 diabetes mellitus.
Some autoimmune diseases are mild; indeed, not
all person’s affected are even aware they have a
disease. Other autoimmune diseases can be dis-
abling, even life-threatening.

Most of the individual autoimmune diseases are
rare. As a group, however, autoimmune diseases
afflict millions of Americans. Most autoimmune
diseases strike women far more often than men. In
particular, they affect women of working age and
during their childbearing years. Of the estimated
50 million Americans who suffer from autoim-
mune disease, 75 percent are women. These dis-
eases now comprise the fifth leading cause of death
among women aged 15 to 44. The reason for the
sex-related difference is not known, but it may
reflect the involvement of hormones in regulation
of the immune response.

Some autoimmune diseases occur more fre-
quently in certain minority populations. For exam-
ple, lupus is more common in African-American
and Hispanic women than in Caucasian women of
European ancestry. Rheumatoid arthritis and scle-
roderma affect a higher percentage of residents in
some Native-American communities than in the
general U.S. population. Thus, the social, eco-
nomic, and health impact from autoimmune dis-
eases is far-reaching and extends not only to family
but also to employers, coworkers, and friends.

Sometimes autoimmunity can be the initiating
cause of the disease. In other cases, autoimmunity
can contribute to, or exacerbate, a disease caused
by something else.

The exact cause of autoimmune diseases is not
known, but many theories exist. Among these is
that because the surface markers of enemy anti-
gens closely resemble those of healthy cells, the

antibodies intended to target the antigens attack
the healthy cells instead.

No autoimmune disease has ever been shown to
be contagious or catching. Autoimmune diseases
do not spread to other people like infections. They
are not related to AIDS, nor are they a type of can-
cer, although they may occur in patients with can-
cer.

The genes people inherit contribute to their sus-
ceptibility for developing an autoimmune disease.
Certain diseases such as psoriasis can occur among
several members of the same family. This suggests
that a specific gene or set of genes predisposes 
a family member to psoriasis. In addition, individ-
ual family members with autoimmune diseases
may inherit and share a set of abnormal genes,
although they may develop different autoim-
mune diseases. For example, one first cousin may
have lupus, another may have dermatomyositis,
and one of their mothers may have rheumatoid
arthritis.

All the autoimmune diseases show evidence of
genetic predisposition. No single gene by itself
causes an autoimmune disease. Instead, a coales-
cence of several genes in certain individuals, in the
aggregate, significantly heightens the overall possi-
bility of developing an autoimmune disease. Some
of these genes may be specific for a certain disease,
but others predispose one to autoimmunity in gen-
eral. That explains why a single patient may have
more than one autoimmune disease or why
autoimmune diseases are more common in some
families than others.

Researchers also believed that for someone who
is susceptible to an autoimmune disease, an outside
or environmental trigger, such as stress or a virus,
may lead to the development of an autoimmune
disease in that person. Some autoimmune diseases
are known not only to begin but to worsen with
certain triggers such as viral infections. A well-
known autoimmune disease, rheumatic fever, is
associated with a preceding infection by a strepto-
coccus. Sunlight not only acts as a trigger for lupus
but can worsen the course of the disease. Some-
times components of the diet may influence the
development of disease. For example, in autoim-
mune diseases of the thyroid, dietary iodine may be
an important enhancing factor.
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These environmental triggers act only in indi-
viduals with a genetic predisposition toward the
disease and not in the population at large. If the
trigger can be identified and the patient warned to
avoid it, the autoimmune disease may never occur.
So carriers of the genetic markers should be aware
of the factors that can be avoided to help prevent
or minimize the amount of damage from the
autoimmune disease. Other less understood influ-
ences affecting the immune system and the course
of autoimmune diseases include aging, chronic
stress, hormones, and pregnancy.

The diagnosis of an autoimmune disease is based
on an individual’s symptoms, findings from a phys-
ical examination, and results from laboratory tests.
Autoimmune diseases can be difficult to diagnose,
particularly early in the course of the disease.
Symptoms of many autoimmune diseases—such as
fatigue, headaches, fever, rashes, and painful
joints—are nonspecific. They also appear with other
nonautoimmune diseases and conditions. Adding to
the difficulty of making a diagnosis is that autoim-
mune diseases tend to flare up or go into remission
periodically. Laboratory test results may help but
are often inadequate to confirm a diagnosis.

If an individual has skeletal symptoms such as
joint pain and a positive but nonspecific lab test, she
or he may be diagnosed with the confusing name of
early or undifferentiated connective tissue disease.
In this case, a physician may want the patient to
return frequently for follow-up. The early phase of
disease may be a very frustrating time for both the
patient and physician. On the other hand, symp-
toms may be short-lived, and inconclusive labora-
tory tests may amount to nothing of a serious
nature. The average patient visits six different doc-
tors over a period of five years before finally being
diagnosed with an autoimmune disease. According
to the American Autoimmune Related Diseases
Association (AARDA), 65 percent of patients subse-
quently diagnosed with an autoimmune disease
have been accused of being hypochondriacs in the
earliest stages of their illnesses.

In some cases, a specific diagnosis can be made.
A diagnosis shortly after onset of a patient’s symp-
toms will allow for early aggressive medical ther-
apy. For some diseases, patients will respond
completely to treatments if the reason for their

symptoms is discovered early in the course of their
disease.

Although autoimmune diseases are chronic, the
course they take is unpredictable. A doctor cannot
foresee what will happen to the patient based on
how the disease starts. Patients need to be moni-
tored closely by their doctors so environmental fac-
tors or triggers that may worsen the disease can be
discussed and avoided and so new medical therapy
can be started as soon as possible. Frequent visits to
a doctor are important initially in order for the
physician to manage complex treatment regimens
and watch for medication side effects.

Because autoimmune disease is somewhat of a
mystery, the usual treatments give relief for the
symptoms. The problem has been finding out how
to turn off the immune response that has been the
cause of the damage (an immune system that keeps
attacking itself). Autoimmune diseases are often
chronic, requiring lifelong care and monitoring,
even when the person may look or feel well. Cur-
rently, few autoimmune diseases can be cured or
made to disappear with treatment. However, many
people with these diseases can live normal lives
when they receive appropriate medical care.

Physicians most often help patients manage the
consequences of inflammation caused by the
autoimmune disease. For example, in people with
Type 1 diabetes, physicians prescribe insulin to con-
trol blood sugar levels so that elevated blood sugar
will not damage the kidneys, eyes, blood vessels,
and nerves. However, the goal of scientific research
is to prevent inflammation from causing destruc-
tion of the insulin-producing cells of the pancreas,
which are necessary to control blood sugars.

On the other hand, in some diseases such as
lupus or rheumatoid arthritis, medication can occa-
sionally slow or stop the immune system’s destruc-
tion of the kidneys or joints. Medications or
therapies that slow or suppress the immune system
response in an attempt to stop the inflammation
involved in the autoimmune attack are called
immunosuppressive medications. These drugs
include corticosteroids (prednisone), methotrexate,
cyclophosphamide, azathioprine, and cyclosporine.
Unfortunately, these medications also suppress the
ability of the immune system to fight infection and
have other potentially serious side effects.

32 autoimmune disease



In some people, a limited number of immuno-
suppressive medications may result in disease
remission. Remission is the medical term used for
the disappearance of a disease for a significant
amount of time. Even if their disease goes into
remission, patients are rarely able to discontinue
medications. The possibility that the disease may
restart when medication is discontinued must be
balanced with the long-term side effects from the
immunosuppressive medication.

A current goal in caring for patients with
autoimmune diseases is to find treatments that
produce remissions with fewer side effects. Much
research is focused on developing therapies that
target various steps in the immune response. New
approaches such as therapeutic antibodies against
specific T cell molecules may produce fewer long-
term side effects than the chemotherapies that are
now routinely used.

Ultimately, medical science is striving to design
therapies that prevent autoimmune diseases. To
this end, a significant amount of time and
resources are spent studying the immune system
and pathways of inflammation. Some researchers
believe that one important outcome of the human
genome project will be the identification of genes
that contribute to an unusual autoimmune sus-
ceptibility. Individuals with the greatest risk will
then be able to be forewarned. Others suggest that
genes may not provide as many clues for autoim-
mune diseases as proteins, the product of those
genes.
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autoimmune hemolytic anemia (AIHA) An
autoimmune disorder that leads to the premature
destruction of red blood cells by antibodies pro-

duced by the patient’s own immune system. A nor-
mal red blood cell has a life span of approximately
120 days before the spleen removes it from circula-
tion. Red blood cells are made in the bone marrow
and released into circulation. In persons with
autoimmune hemolytic anemia, the red blood cells
are destroyed prematurely, and bone marrow pro-
duction of new cells cannot make up for their loss.
The severity of this disorder is determined by the
length of time the red blood cell survives and by
the capability of the bone marrow to continue red
blood cell production.

Autoimmune hemolytic anemia is an uncom-
mon disorder that occurs in persons who have for-
merly had a normal red blood cell count. The
disorder usually occurs in conjunction with some
other medical condition, very often another
autoimmune disease. It may sometimes occur
alone and without a triggering factor. It affects
twice as many women as men, specifically women
in their childbearing years. Several autoimmune
blood diseases are related. Cold antibody hemolytic
anemia (COLD AGGLUTININ DISEASE) most commonly
affects elderly persons, and warm antibody
hemolytic anemia can affect anyone at any age.
Drug-induced hemolytic anemias are clinically
indistinguishable from AIHA. For that reason, they
are classified with this disorder, which is often
referred to as idiopathic autoimmune hemolytic
anemia. AIHA accounts for one-half of all immune
hemolytic anemias.

Autoimmune hemolytic anemia has no known
cause and thus no known way to prevent it. In
many patients, the antibodies disappear or dimin-
ish to insignificant levels after a period varying
from a few months to more than 10 years. It most
often continues long-term in adults but is most
often short-lived in children. Treatment to keep the
patient in the best possible health until the autoan-
tibody disappears begins with prednisone. If that
does not improve the condition, removal of the
spleen may be necessary. If neither of these treat-
ments are effective, immunosuppressive therapy
(Imuran, Cytoxin) is administered.
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autoimmune inner ear disease (AIED) A syn-
drome of progressive sensory hearing loss, which
may or may not be accompanied by dizziness,
caused by antibodies attacking the inner ear. Tinni-
tus (noises such as ringing or roaring in the ear) or
pressure may also occur. AIED is also seen in peo-
ple with other autoimmune diseases. Autoimmune
inner ear disease is rare, accounting for less than 1
percent of all cases of sensory hearing loss or dizzi-
ness. Because the disease has been recognized only
since 1979 and is still being defined, the exact
number of cases is unknown. Additionally, because
it is new and uncommon, experts suspect that
many cases go unrecognized. Unlike other hearing
loss disorders, AIED may be reversed. Thus,
researchers are actively investigating its causes and
treatments in the hope that their findings may pro-
vide leads for understanding other forms of sensory
hearing loss.

Autoimmune inner ear disease most commonly
affects middle-aged women, which follows the pat-
tern of many other autoimmune diseases. Reports
show that 65 percent of AIED patients are female
and 35 percent male. About 30 percent of the
women have coexistent systemic autoimmune dis-
ease. The majority of AIED patients are young—in
their 20s, 30s, and 40s.

Causes

Little is known for sure about exactly how AIED
begins. However, several theories have been pro-
posed about how damage done to the inner ear by
either antibodies or immune cells can be compared
with the effects of other autoimmune disorders.
One theory is that damage to the inner ear causes
cytokines to be released that provoke, after a delay,
additional immune reactions. This theory might
explain the attack/remission cycle of disorders such
as Ménière’s disease. In the cross-reactions theory,
which has the most support, antibodies or rogue T
cells cause accidental inner ear damage because the
ear shares common antigens with a potentially
harmful substance, virus, or bacteria that the body
is fighting. Evidence also suggests that genetically
controlled aspects of the immune system may
increase or otherwise be associated with increased
susceptibility to common hearing disorders such as
Ménière’s disease and AIED.

Clinical Features

Hearing loss involving the sensory nerves is usually
bilateral (affecting both ears) and occurs rapidly
over several weeks or months. This loss may fluc-
tuate then stabilize at a certain level, or it may con-
tinue to progress. Occasionally, only one ear will be
involved in the beginning, with the other ear
developing hearing loss at a later time. About half
of the patients will experience dizziness or vertigo.
About half of the patients will also have symptoms
of tinnitus and fullness in the ear (pressure), which
may fluctuate in severity. Typically, patients are
first treated with antibiotics for other suspected ear
ailments; then when that treatment has no effect
and hearing loss begins to appear also in the other
ear, AIED will first be suspected.

Treatment

Steroids (prednisone or Decadron) are the initial
treatment of choice and are effective in many cases.
However, some patients are not able to tolerate the
dosage or the length of time required for such ther-
apy. Also, exact dosage and duration of therapy
continue to be debated. In many cases, steroids are
given in a high dose for a short time and then grad-
ually lowered to a maintenance dose.
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autoimmune lymphoproliferative syndrome
(ALPS) A recently recognized disease, first de-
scribed in 1995, in which a genetic defect (muta-
tion) in programmed cell death, or apoptosis, leads
to the breakdown of lymphocyte homeostasis and
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normal immunologic tolerance. Some authors
have referred to ALPS as Canale-Smith syndrome
or lymphoproliferative syndrome with autoimmu-
nity. Because patients with ALPS have defective
apoptosis, their lymphocytes are not killed off in
the normal fashion. This results in an expansion of
lymphocytes and enlargement of tissues where
lymphocytes normally reside: the lymph nodes and
spleen. Moreover, lymphocytes that should be
eliminated, because they recognize self, persist.
These lymphocytes can cause autoimmune disease.

Patients with ALPS also have an increased risk
of developing lymphoma, a cancer of the lymphoid
tissues. The increased risk is 15 to 50 times greater
than in normal individuals and usually occurs
many years after the initial diagnosis of ALPS.
Although the risk is significantly increased, the
number of patients developing lymphoma is still
rather small. In a study published by the investiga-
tors at the National Institutes of Health, 10 patients
developed lymphoma among 130 patients with
ALPS being followed.

Autoimmune lymphoproliferative syndrome is
very rare. However, by studying patients with
ALPS, scientists may learn more about how
autoimmune disease occurs spontaneously and
how autoimmune disease may predispose to lym-
phoma in a small percentage of patients.
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autoimmunity A condition in which the cells
and other components of the body’s immune sys-
tem mistakenly attack the person’s own organs,
tissues, and cells. One of the functions of the
immune system is to protect the body by respond-
ing to invading microorganisms, such as viruses or
bacteria, by producing antibodies or activated lym-
phocytes (types of white blood cells). In certain
cases, immune cells make a mistake and attack the
very host that they are meant to protect. This can
lead to autoimmune disease. This term encom-
passes a broad category of related diseases in
which the person’s immune system attacks his or
her own tissue.
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bacteria The plural of bacterium, bacteria are 
single-cell microorganisms that lacks a nucleus and
have a cell wall, or shell, composed of peptidogly-
can, a protein-sugar molecule. Some bacteria, com-
monly called germs, are classified as pathogens
because they cause disease, but most are harmless
to people. Some even provide helpful services like
producing antibiotics such as bacitracin, helping
digest food in people’s intestines, putting the tart
taste into yogurt and the sour in sourdough bread,
and helping to break down dead organic matter—
the important function of biodegrading.

Bacteria are the largest class of creatures and
therefore the most common organisms on Earth.
They are found in the bodies of most living and
nonliving things and in all environments, from
deserts to oceans to mountaintops to glaciers. Most
bacteria range in size from 0.5 to 1 micrometer in
diameter and from 10 to 20 micrometers in length.
To illustrate, hundreds of thousands of bacteria can
fit into a space the size of the dot above the letter i.
Yet colonies of bacteria containing millions of cells,
such as those grown on a laboratory culture plate,
can be viewed easily without a microscope.

Bacteria were discovered in the late 17th cen-
tury, with the introduction of the microscope.
Antoni van Leeuwenhoek, a Dutch microscope
maker and the father of microbiology, was the first
person to study bacteria systematically. However,
not until the middle of the 19th century did
researchers such as French chemist Louis Pasteur
and German physician Robert Koch establish
beyond a doubt that bacteria could cause disease.

Of the thousands of bacterial species on Earth,
only a small fraction cause disease. Yet some of the
most devastating diseases throughout history have
been caused by bacteria—namely, plagues, cholera,
and tuberculosis. Other diseases caused by bacteria

include pneumonia, tonsilitis, meningitis, toxic
shock syndrome, leprosy, typhoid fever, whooping
cough, tetanus, diphtheria, legionnaires’ disease,
botulism, syphilis, and Lyme disease. Bacterial
infections can aggravate psoriasis. In rheumatic
fever, the individual produces antibodies to anti-
gens of streptococcal bacteria that cross-react with
heart tissue (i.e., autoantibodies). About 90 percent
of hospitalized infections in developing countries
are caused by bacteria.

Bacteria may infect certain organs or tissues that
will later become targets of autoimmune disease in
genetically predisposed individuals. Microorgan-
isms may also affect different cell populations of
the immune system, either stimulating or inhibit-
ing their functions.
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basophil A specific circulating white blood cell
that stains readily with basic dyes, such as methyl-
ene blue. Basophils make up less than 1 percent of
white blood cells. However, they are important in
the body’s immune response to inflammation
because they release a stream of chemicals, includ-
ing histamine, that dilate blood vessels when the
immune response is triggered. These chemicals
contribute to allergic symptoms.

Bechet’s disease A common misspelling for
BEHÇET’S DISEASE.



Behçet’s disease A rare and chronic autoim-
mune disorder that involves inflammation of
blood vessels, called vasculitis, throughout the
body. Common pronunciations include bay shetts,
buh shetts, and buh setz. The disorder is named for
Hulusi Behçet (1889–1948), a Turkish dermatolo-
gist and professor of dermatology in Istanbul. In
1937, he first described it as a triad syndrome due
to its symptoms of recurring ulcers in the mouth
that resemble but are more severe than canker
sores, recurring genital ulcers, and eye inflamma-
tion. It is now known that in addition to those
three primary symptoms, skin rashes, arthritis
(swollen, painful, stiff joints), inflammation of the
digestive tract, and meningitis may also occur.
Behçet’s disease is uncommon in the United
States, affecting approximately 15,000 people.
Although it does appear worldwide, it is most
common in the eastern Mediterranean area and in
Japan. In these regions, it appears most generally
in young men and is the leading cause of blind-
ness. In the United States, it affects more women,
most generally in their 20s and 30s, although it
can occur in children and older adults. Behçet’s
disease is not contagious and does not spread from
one person to another.

Behçet’s is a multisystem disease. It may involve
all organs and affect the central nervous system,
causing memory loss and impaired speech, balance,
and movement. The effects of the disease may
include blindness, stroke, swelling of the spinal
cord, and intestinal complications.

Behçet’s disease is a lifelong disorder charac-
terized by a series of remissions (lack of disease
activity) and active attacks, called flares. The
length of time between active attacks is irregular;
it may be as short a few days or as long as years.
The disease is serious and painful, but it is not
fatal. Most people with Behçet’s can and do lead 
a normal life as long as they receive proper 
treatment.

Causes

The exact cause of Behçet’s disease is unknown.
Most of the symptoms are caused by inflammation
of the blood vessels, particularly veins. Doctors
think that an autoimmune reaction may cause
blood vessels to become inflamed, but they do not

know what triggers this reaction. Researchers think
that two factors are probably important in its devel-
opment. First, abnormalities of the immune system
may make some people susceptible to the disease.
Researchers suspect that this problem may be
inherited through one or more specific genes. Sec-
ond, something in the environment, possibly a bac-
terium or unknown virus, might trigger or activate
the disease in susceptible people. Researchers have
found that people who have frequent strep infec-
tions (caused by streptococcus bacteria) are more
likely to develop Behçet’s disease.

Clinical Features

Behçet’s disease affects each person differently.
Some people have only mild symptoms, such as
skin sores or ulcers in the mouth or on the genitals.
Others have more severe disease, such as meningi-
tis or inflammation of the membranes that cover
the brain and spinal cord. However, these more
severe symptoms usually appear months or years
after the first signs of Behçet’s disease appear.
Symptoms can last for a long time or can come and
go in a few weeks. Typically, symptoms appear, dis-
appear, and then reappear.

Mouth sores (aphthous ulcers) affect almost all
patients with Behçet’s disease. They are often the
first symptom that a person notices and may occur
long before any other symptoms appear. The sores
usually have a red border with a white or yellow
center, and several may appear at the same time,
referred to as crops. They can be painful, especially
when on the tongue, and make eating difficult.
Mouth sores go away in 10 to 14 days but often
come back. Small sores usually heal without scar-
ring, but larger ones may scar.

Genital sores affect more that half of all people
with Behçet’s disease, appearing on the scrotum in
men and vulva in women. These are not herpes
related. The sores look similar to mouth sores and
may be painful, but they do not recur as frequently
as those in the mouth. After several outbreaks,
they may cause scarring.

Inflammation of the middle part of the eye (the
uvea), including the iris, occurs in more than half
of all people with Behçet’s disease. This symptom is
more common among men than women and typi-
cally begins within two years of the first symptoms.
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Arthritis, or inflammation of the joints, occur in
more than half of all patients with Behçet’s disease.
Arthritis causes pain, swelling, and stiffness in the
joints, especially the knees, ankles, wrists, and
elbows. Arthritis that results from Behçet’s disease
usually lasts a few weeks and does not cause per-
manent damage to the joints. Behçet’s disease
causes various skin sores that look like red bumps
on a black-and-blue mark. The sores are red, are
raised, and typically appear on the legs and upper
torso. Because these lesions are usually painless,
they frequently are not paid serious attention by
either patient or physician. In some people, sores
or lesions may appear when the skin is scratched or
pricked. Behçet’s patients in the United States
rarely have a skin reaction; however, more than
half of the patients in Middle Eastern countries and
Japan do have a reaction.

Behçet’s disease affects the central nervous 
system in about 10 percent of all patients with 
the disease. It can cause meningoencephalitis—
inflammation of the brain and the thin membrane
that covers and protects it.

Only rarely does Behçet’s disease cause inflam-
mation and ulceration (sores) in the digestive tract
and lead to stomach pain, diarrhea, constipation,
and vomiting. These symptoms are very similar to
symptoms of other diseases of the digestive tract,
such as a peptic ulcer, ulcerative colitis, and espe-
cially Crohn’s disease.

Diagnosing Behçet’s disease is very difficult
because no specific test confirms it, and some of its
symptoms occur in other diseases such as lupus,
Lyme disease, and Crohn’s disease. Less than half of
the patients initially thought to have Behçet’s dis-
ease actually have it. Because several months or
even years may pass before all the common symp-
toms appear, the diagnosis may not be made for a
long time. Also, not all the symptoms are likely to
appear at the same time. A patient may even visit
several different kinds of doctors for the different
symptoms before the diagnosis is finally made. The
diagnosis relies on three or more of the major char-
acteristic symptoms being present.

Complications

Eye inflammation can cause blurred vision and,
rarely, pain and redness. Partial loss of vision or

blindness can result if the eye frequently becomes
inflamed. Meningitis can cause fever, a stiff neck,
and headaches. If left untreated, a stroke can result.
About 10 percent of patients with Behçet’s disease
have blood clots resulting from inflammation in
the veins (thrombophlebitis), usually in the legs.
Symptoms include pain and tenderness in the
affected area, which may also be swollen and
warm. A few patients may experience artery prob-
lems such as aneurysms (a stretching or expanding
of a weakened blood vessel).

Treatment

Although no cure exists for Behçet’s disease, most
patients’ symptoms can be controlled with 
medication to reduce inflammation and/or regu-
late the immune system, rest, and exercise. Treat-
ment goals are to reduce discomfort and prevent
serious complications such as disability from
arthritis or blindness. The type of medicine and
the length of treatment depend on the person’s
symptoms and their severity. In most cases, a
combination of treatments is needed to relieve
specific symptoms.

Topical medicine is applied directly on the sores
to relieve pain and discomfort. For example, doctors
prescribe rinses to treat mouth sores. Creams are
used to treat skin and genital sores. The medicine
usually contains corticosteroids, which reduce
inflammation, or an anesthetic, which relieves pain.

Oral medicine is prescribed to reduce inflamma-
tion throughout the body, suppress the overactive
immune system, and relieve symptoms. Prednisone
is a corticosteroid prescribed to reduce pain and
swelling throughout the body in people with
severe joint pain and inflammation, skin sores, eye
disease, or central nervous system symptoms.
Immunosuppressive drugs (including corticos-
teroids) help control an overactive immune system
in people with Behçet’s disease, reduce inflamma-
tion throughout the body, and can lessen the num-
ber of flares. Doctors may use immunosuppressive
drugs when a person has eye disease or central ner-
vous system involvement.

Azathioprine is used to treat uveitis and central
nervous system involvement in Behçet’s disease.
Chlorambucil is used to treat uveitis and menin-
goencephalitis. Cyclosporine is used to reduce
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uveitis and central nervous system involvement.
Colchicine is sometimes used to treat eye inflam-
mation and skin symptoms in patients with
Behçet’s disease. If these medicines do not reduce
symptoms, doctors may use other drugs such as
cyclophosphamide and methotrexate. Cyclophos-
phamide is similar to chlorambucil. Methotrexate
can relieve Behçet’s symptoms because it sup-
presses the immune system and reduces inflamma-
tion throughout the body.

Although rest is important during flares, moder-
ate exercise such as swimming or walking carried
out after the symptoms have improved or disap-
peared can help people with Behçet’s disease keep
their joints strong and flexible.

When treatment is effective, flares usually
become less frequent after one or two years. Many
patients eventually enter a period of remission. In
some people, however, treatment does not relieve
symptoms, and gradually more serious symptoms
such as eye disease may occur. Serious symptoms
may appear months or years after the first signs of
Behçet’s disease. A major “problem” for patients is
the unpredictability of the disease and not knowing
when another flare may occur.

Plotkin, Gary R., John J. Calabro, and J. Despond
O’Duffy, eds. Behçet’s Disease: A Contemporary Synopsis.
Armonk, N.Y.: Futura Publishing Co., Inc., 1988.

“Questions and Answers About Behçet’s disease,”
National Arthritis and Musculoskeletal and Skin Dis-
eases Information Clearinghouse (NAMSIC), National
Institutes of Health. Available online. URL: http://
www.niams.nih.gov/du/topics/behcets/behcets.htm.
Posted on January 1999.

Behçet’s disease research Researchers are
exploring possible genetic, bacterial, and viral
causes of Behçet’s disease as well as improved drug
treatment. They hope to identify genes that
increase a person’s chance of developing the dis-
ease. Studying these genes and how they work
may lead to a new understanding of the disease
and possibly new treatments.

Researchers are also investigating factors in the
environment, such as a bacterium or virus, that
could trigger Behçet’s disease. They are particularly
interested in whether streptococcus, the bacterium
that causes strep throat, is associated with the dis-

ease. Many people with Behçet’s disease have had
several strep infections. In addition, researchers
suspect that herpes virus type I, a virus that causes
cold sores, may be associated with the disease. 

Finally, researchers are identifying other medi-
cines to treat Behçet’s disease better. Thalidomide,
for example, appears effective in treating severe
mouth sores, but its use is experimental and very
limited. Thalidomide is not used in women of
childbearing age because it causes severe birth
defects.

birth control Because of the greater incidence of
many autoimmune diseases in women, there has
been much conjecture as to whether sex hor-
mones, particularly estrogens, could be a factor in
autoimmune diseases. Researchers do not com-
pletely agree about the effects of estrogen on SYS-
TEMIC LUPUS ERYTHEMATOSUS (SLE). Estrogen has
been shown to exacerbate SLE in lab animals.
However, experiments with human patients using
estrogen-laden birth control pills were inconclu-
sive. Limited data suggest oral contraceptives may
be safe for some women with lupus. Similarly,
there is a lack of clarity regarding the effects of
estrogen on RHEUMATIC FEVER and no significant
information on the effects of estrogen on other
autoimmune diseases.

A small retrospective study looked at two groups
of women who subsequently developed MULTIPLE

SCLEROSIS. One group had taken birth control pills
and one had not. The MS appeared to have devel-
oped later in the group using oral contraceptives.
However, larger studies need to be done before any
conclusions can be drawn.

A few reports have surfaced that autoimmune
diseases such as INTERSTITIAL CYSTITIS (IC) have
occurred following use of the birth control implant
Norplant. It is believed, though, that the occur-
rence of autoimmune diseases among Norplant
users is coincidental. Also, no proof exists that birth
control devices will protect against autoimmune
diseases.

Giesser, Barbara S. Hormones in Multiple Sclerosis. New
York: The National Multiple Sclerosis Society, 1999.

“Hormones & Autoimmunity.” InFocus. American
Autoimmune Related Diseases Association. Available
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html. Downloaded 13 July 2002.

blindness Little is known about the factors that
determine susceptibility of the visual system to
autoimmune diseases. The National Eye Institute’s
research program is actively investigating the cause
of a number of autoimmune diseases, including
UVEITIS, a potentially blinding eye condition and
the third leading cause of blindness in the United
States. Other autoimmune diseases also may lead
to blindness:

• In the eastern Mediterranean countries and in
eastern Asia, BEHÇET’S DISEASE is a leading cause
of blindness. However, it is not a leading cause
of blindness in the western world.

• CICATRICIAL PEMPHIGOID is a rare autoimmune
blistering condition that causes blistering and
scarring of moist tissue areas. In particular, the
lining of the eyes and eyelids (conjunctiva) may
be involved, which may lead to scarring and
blindness.

• COGAN’S SYNDROME can lead to deafness or blind-
ness.

• When uncontrolled or inadequately controlled,
INSULIN-DEPENDENT DIABETES leads to blindness.
Blindness is the only complication of diabetes
that can be prevented.

• The initial symptom of MULTIPLE SCLEROSIS is
often blurred or double vision, red-green color
distortion, or even blindness in one eye.

• Inflammation of the eye occurs infrequently in
POLYCHONDRITIS but can lead to blindness when
it does.

• In a few cases of SARCOIDOSIS, cataracts, glau-
coma, and blindness occur.

• SCLERITIS, which is inflammation of the outer
layer of the eyeball, typically manifests with
deep eye pain and redness. It is most commonly
seen in older patients with systemic vascular or
connective tissue disease such as rheumatoid
arthritis. Scleritis can threaten vision and
requires emergent ophthalmic evaluation.

• SJÖGREN’S SYNDROME is an autoimmune disease
that causes the eye to become dry. If not treated,

dry eye can cause cloudiness or ulcerations of
the cornea, ultimately leading to blindness.

• If left untreated, SYMPATHETIC OPHTHALMIA can
progress to complete blindness over a period of
months or years.

• TEMPORAL ARTERITIS causes blindness if not
treated adequately.

blood pressure Blood pressure is the force of
blood against the walls of arteries. Blood pressure is
recorded as two numbers—the systolic pressure (as
the heart beats) over the diastolic pressure (as the
heart relaxes between beats). The measurement is
written with the systolic number above or before
the diastolic number. For example, a blood pres-
sure measurement of 120/80 mm Hg (millimeters
of mercury) is expressed verbally as “120 over 80.”
Normal blood pressure is less than 130 mm Hg sys-
tolic and less than 85 mm Hg diastolic. Optimal
blood pressure is less than 120 mm Hg systolic and
less than 80 mm Hg diastolic.

Blood pressure rises and falls during the day.
When blood pressure stays elevated over time, it is
called high blood pressure or hypertension. High
blood pressure increases one’s chance (or risk) of
getting heart disease and/or kidney disease and of
having a stroke. It is especially dangerous because
it often has no warning signs or symptoms.

When blood pressure remains too low, inade-
quate amounts of blood are flowing to the heart,
brain, and other vital organs. Very low systolic
blood pressure (hypotension) can cause fainting.

A change in blood pressure—lower or higher
than usual for that person—is a symptom of several
autoimmune diseases. Low blood pressure can
occur with ADDISON’S DISEASE and HASHIMOTO’S THY-
ROIDITIS. High blood pressure can occur with
GRAVES’ DISEASE, IDIOPATHIC PULMONARY FIBROSIS

(IPF), POLYARTERITIS NODOSA, and TAKAYASU’S
ARTERITIS. High blood pressure is also a complica-
tion of INSULIN-DEPENDENT DIABETES; those with dia-
betes are more likely to develop high blood
pressure than people without diabetes.

B lymphocyte (B cell) White blood cells, which
develop in the bone marrow from pluripotent stem
cells. They may develop into plasma cells, which
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produce immunoglobulins (antibodies). The anti-
body-producing cell of the immune system.

bone marrow A soft, jellylike tissue found in the
cavities of long bones (yellow marrow) and in 
the spaces between the tissue of spongy bone in the
sternum (breastbone) and other flat and irregular
bones (red marrow). Yellow marrow is mostly fat,
stored energy. Red marrow produces white blood
cells, which fight infection; red blood cells, which
carry oxygen and nutrients to and remove waste
products from organs and tissues throughout the
body; and platelets, which enable blood clotting
and healing. These cells are critical for life. Red
marrow is present in all bones at birth. During the
teens, it is gradually replaced in the long bones by
yellow marrow. In adults, red marrow appears
mainly in the spine, breastbone, ribs, collarbone,
shoulder blades, pelvis (hipbones), and skull bones.

Immature hematopoietic cells, commonly called
stem cells, within the red marrow are stimulated to
form red blood cells by erythropoietin, a hormone
produced in the kidney. The blood cells go through
various stages in the red marrow before they are
ready to be released into the circulation. Yellow
marrow produces some white cells.

Sometimes bone marrow fails to produce the
normal amount of blood cells, as in anemia or
when the marrow has been displaced by tumor
cells. At other times, it may overproduce only cer-
tain blood cells, as in polycythemia and leukemia.
Symptoms of possible bone marrow dysfunction
include easy bruising, lack of energy, bleeding
problems, and recurring infections.

bone marrow transplant (BMT) A surgical proce-
dure used to transfer normal, healthy bone mar-
row to a patient who has malignant bone marrow
or defective bone marrow resulting from
chemotherapy or radiation treatment for cancer.
The healthy bone marrow may come from three
sources. First, it may be taken from the patient’s
own bone marrow prior to his or her chemother-
apy or radiation treatment and stored for use after
these treatments have caused the marrow’s deteri-
oration. This type of transplantation is called autol-
ogous. Second, it may be taken from an identical
twin, yielding genetically identical bone marrow.

This type of transplantation is called syngeneic.
Third, it may be taken from another person who is
not genetically identical to the recipient but who
has a similar enough tissue type to the patient for a
successful graft. This type of transplantation is
called allogeneic. Often, allogeneic transplantation
is from a brother or sister. However, only 30 to 40
percent of patients have suitably matched siblings
or parents. When no sibling or other relative with
matching bone marrow is available, national and
international bone marrow registries may yield
unrelated donors with suitable matches. The odds
of finding a marrow donor in the general popula-
tion are typically one in 20,000. At any given time,
an average of 3,000 patients are searching the
National Marrow Donor Program (NMDP) Registry.
As of 31 May 2001, the total number of volunteer
potential donors was 4,389,410. Donated bone
marrow must match the patient’s tissue type.
Donors are matched through special blood tests
called human leukocyte-associated (HLA) tissue
typing. Approximately 30 percent of allogeneic
bone marrow transplants come from donors not
related to the recipients.

Although the first successful bone marrow
transplant did not take place until 1968, the dis-
covery of human leukocyte antigens in 1958 was a
major breakthrough because it allowed recipients
to be matched with donors. Since then, the proce-
dure has steadily advanced as research uncovered
ways to improve transplant techniques. Donor reg-
istries have grown significantly, and drugs that pre-
vent rejection and infection have improved. The
Food and Drug Administration reviews new drugs
used to prepare patients for bone marrow trans-
plants and drugs that aid in recovery. The FDA also
reviews so-called growth factors, genetically engi-
neered substances that stimulate growth of the
transplanted cells.

Patients need bone marrow transplants because
they have dangerously low white blood cells,
which are needed to fight infection. Bone marrow
transplant patients are usually treated in centers
specializing in the procedure, where they can stay
in special nursing units in order to limit exposure
to infections. Because of the risks involved, bone
marrow transplantation is done only for potentially
fatal blood and immune disorders.
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In general, the procedure for obtaining bone
marrow, which is also called harvesting, is similar for
all three types of BMTs (autologous, syngeneic, and
allogeneic). The donor is given either general anes-
thesia, which puts the person to sleep during the
procedure, or local anesthesia, which causes loss of
feeling in the area of the body where the bone
marrow will be removed. Usually, several small
cuts (not requiring stitches) are made in the skin
over the pelvic bone or, in rare cases, the sternum.
A large needle is inserted through the cuts and into
the bone marrow to draw the marrow out of the
bone. The process of obtaining the marrow takes
about an hour.

The harvested bone marrow is then filtered to
remove blood and bone fragments. Harvested bone
marrow may be transported immediately or can be
combined with a preservative and placed into a liq-
uid nitrogen freezer to keep the stem cells alive
until they are needed. This technique is known as
cryopreservation. Marrow may be cryopreserved
for many years.

Because only a small amount of bone marrow is
removed, donating usually does not pose any sig-
nificant problems for the donor. The most serious
risk associated with donating bone marrow in-
volves the use of anesthesia during the procedure.

Within a few weeks, the donor’s body will have
replaced the donated marrow. The area where the
bone marrow was taken out may feel sore for a few
days, and the donor may feel tired. The time
required for a donor to recover varies. Some peo-
ple are back to their usual routine within two or
three days, while others may take up to three to
four weeks to recover their strength.

After being treated with high-dose anticancer
drugs and/or radiation, the patient receives the
bone marrow through a central venous catheter, a
flexible tube called an IV line, that is placed into a
large vein in the neck or chest area. This part of the
transplant is called the rescue process.

After entering the bloodstream, the transplanted
cells travel to the bone marrow, where they begin
to produce new white blood cells, red blood cells,
and platelets in a process known as engraftment.
Engraftment usually occurs within about two to
four weeks after transplantation and is monitored
by frequently checking blood counts. Complete

recovery of immune function takes much longer,
however—up to several months for autologous
transplant recipients and one to two years for
patients receiving allogeneic or syngeneic trans-
plants. Doctors evaluate the results of various
blood tests to confirm that new blood cells are
being produced. Bone marrow aspiration (the
removal of a small sample of bone marrow through
a needle for examination under a microscope) can
also help doctors determine how well the new
marrow is working.

The major risk of a bone marrow transplant is an
increased susceptibility to infection and bleeding as
a result of any high-dose cancer treatment. Patients
who undergo these procedures may experience
short-term side effects such as nausea, vomiting,
fatigue, loss of appetite, mouth sores, hair loss, and
skin reactions. Additionally, patients receiving BMT
may experience nausea and vomiting while receiv-
ing the transplant and also chills and fever during
the first 24 hours after the transplant.

Potential long-term risks include infertility (the
inability to produce children), cataracts (clouding
of the lens of the eye, which causes loss of vision)
and secondary (new) cancers. Complications in the
liver, kidneys, lungs, and/or heart can also result.

With allogeneic BMT, a complication known as
graft-versus-host disease (GVHD) sometimes devel-
ops. GVHD occurs when white blood cells from the
donor marrow (the graft) identify the cells of the
patient’s body (the host) as foreign and attack it.
GVHD can generally be treated with steroids or
another immunosuppressive agent. Clinical trials
are being conducted to find ways to prevent GVHD
from occurring.

The immunosuppressive drug cyclosporine 
plays a major role in the success of an allogeneic
transplant because it can help prevent GVHD and
interstitial pneumonia, a lung infection caused by
cytomegalovirus. For patients who have had this
virus and then undergo a bone marrow transplant,
a high chance exists that it will reactivate. 
Sometimes doctors also give patients growth fac-
tors, genetically engineered substances that stimu-
late a faster return of white cells. Examples are
granulocyte-macrophage colony-stimulating factor
(GM-CSF) and granulocyte colony-stimulating fac-
tor (G-CSF).
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As for success rates of bone marrow transplants,
experts generally agree there is no clear-cut answer.
These rates depend on many factors, including the
type and stage of disease, the condition of the
patient at the time of the transplant, the donor, and
the age of the patient. Success can range from 80 to
90 percent for children with inherited abnormalities
of the immune system to as low as 10 percent for
patients with aggressive, resistant diseases.

Diseases treatable by bone marrow transplant
include acute lymphoblastic leukemia, acute 
myelogenous leukemia, chronic myelogenous leu-
kemia, histiocytic disorders, Hodgkin’s lymphoma,
inherited erythrocyte abnormalities, inherited
immune system disorders, inherited metabolism
disorders, inherited platelet abnormalities, myelo-
dysplastic disorder syndromes, non-Hodgkin’s lym-
phoma, other leukemias, other malignancies, other
nonmalignant diseases, plasma cell disorders, and
severe aplastic anemia.

Meadows, Michelle. “Bone Marrow Transplants Come of
Age.” FDA Consumer 34, no. 4 (July/August 2000).
Available online. URL: http://www.fda.gov/features/
2000/400_bone.html. Posted August 2000.

breast-feeding with autoimmune disease Moth-
ers who have autoimmune diseases are sometimes
told that because antibodies get into the milk, the
mother should not breast-feed because she will
cause illness in her baby. This is not true, according
to Dr. Jack Newman. “The antibodies that make up
the vast majority of the antibodies in the milk are
of the type called secretory IgA. Autoimmune dis-
eases are not caused by secretory IgA. Even if they
were, secretory IgA is not absorbed by the baby.
Therefore, mothers with autoimmune diseases may
continue breast-feeding.”

Studies have shown a possible association
between breast-feeding and Type I diabetes. In
Japan and Korea, where a high percentage of
mothers nurse their infants, the disease is least
prevalent. Where fewer mothers breast-feed—in
Finland, Denmark, and the United States—the dis-
ease is far more common.

Cerrato, Paul L. “Does Milk Cause Juvenile Diabetes?”
RN, 56 no. 1 (January 1993): 69.

Newman, Jack. “Breastfeeding: Illness in the Mother or
Baby.” Available online. URL: http://www.keepkids

healthy.com/breastfeeding/guide/breastfeeding_ill-
ness.html. Posted January 2000.

bullous pemphigoid A relatively benign autoim-
mune disease characterized by formation of large
blisters, which usually appear on the areas of the
body that flex or move (called flexural surfaces),
such as the inside of the elbow or back of the knee.
About 15 to 30 percent of persons with bullous
pemphigoid also develop blisters on mucous mem-
branes such as the mouth, nose, or eyes. The disor-
der may occur in various forms, from no
symptoms, to mild redness and irritation, to multi-
ple blisters. Bullous pemphigoid typically occurs in
middle-aged or elderly persons and rarely occurs in
young people. However, children as young as sev-
eral months of age have been reported with the
condition. It tends to be chronic, with flare-ups
after long remissions of five or six years.

Causes

Patients with bullous pemphigoid develop blisters
as a consequence of autoantibodies directed against
a normal protein in the skin. The cause is not
known, and there is no known way to prevent this
disorder.

Clinical Features

Multiple bullae, which is the name for the large
blisters filled with clear fluid and greater than 1 cm
in diameter, are usually located on the arms, legs,
or trunk, although they may also occur in the
mouth. These blisters may weep or crust over, may
appear deep below the surface of the skin, or may
erode the skin, forming ulcers or open sores. Also
present will be itching, rashes, mouth sores, and
bleeding gums. A skin lesion biopsy will show a
blister beneath the outer skin layer and the inner
skin layers and also immunoglobulin deposits.

Complications

Infection of the skin lesions is the most common
complication.

Treatment

Treatment of patients with bullous pemphigoid
focuses on relief of symptoms and prevention of
infection. Corticosteroids are often the treatment of
choice, given by mouth or by injection. Topical cor-
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ticosteroids are sometimes used on early, localized
lesions. Also for patients with localized disease,
topical steroids or intralesional steroids may be
tried initially. For patients with more severe or
widespread disease, systemic corticosteroids such
as prednisone are commonly used. Other anti-
inflammatory drugs that have been reported suc-
cessful in some patients with bullous pemphigoid
include antibiotics (tetracycline or erythromycin),
niacinamide, and dapsone. Some patients may re-
quire treatment with immunosuppressants such as
azathioprine (Imuran), cyclophosphamide (Cy-
toxan), cyclosporine (Sandimmune or Neoral),
methotrexate, chlorambucil (Leukeran), or myco-
phenolate mofetil (CellCept).

Up to 70 percent of patients with bullous 
pemphigoid will experience a remission within 
five years of initial diagnosis. Some patients may
relapse. However, in general, the course for
patients with bullous pemphigoid is not protracted.

Bullous pemphigoid lesions should heal without
scarring unless secondary infection occurs.

Recently, researchers have identified the target
antigens present in the skin that bind the autoanti-
bodies associated with bullous pemphigoid. Circu-
lating antibodies in patients with this disorder are
specific for two distinct proteins found within the
major cells of the epidermis, the keratinocytes.
These two proteins are called BPAG1 (BP antigen1,
the 230 kD BP antigen) and BPAG2 (BP antigen2,
the 180 kD BP antigen).

These proteins are part of a complex of proteins
that make up the hemidesmosome. Hemidesmo-
somes are critical for adhesion of the epidermis to
the dermis. Investigators are trying to determine
what parts of the target antigen are most important
in turning on the immune response in patients
with bullous pemphigoid and for normal epidermal-
dermal adherence.
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Canada and autoimmune diseases According to
the Multiple Sclerosis Society of Canada, Canadi-
ans have one of the highest rates of MULTIPLE SCLE-
ROSIS (MS) in the world. MS is the most common
neurological disease affecting young adults in
Canada. Every day, three more people in Canada
are diagnosed with MS.

RHEUMATOID ARTHRITIS affects an estimated
293,000 Canadians, or one person in 100 statisti-
cally.

Estimates of the number of SYSTEMIC LUPUS ERY-
THEMATOSUS (SLE) patients in Canada range from
15,000 (based on the number of patients followed
in various University Hospital Lupus Clinics
throughout the country) to 50,000 (based on the
figures used by the Lupus Foundation of America,
adjusted to the Canadian population). Other
reports have stated the number to be between
20,000 and 25,000.

cancer Diseases in which abnormal cells divide
and grow unchecked. Cancer can spread from its
original site to other parts of the body (i.e., metas-
tasize) and can also be fatal if not treated ade-
quately.

cardiomyopathy A disease of the heart muscle.
The heart loses its ability to pump blood and, in
some instances, heart rhythm is disturbed, leading
to irregular heartbeats, or arrhythmias. Usually, the
exact cause of the muscle damage is never found.
Cardiomyopathy differs from many other heart dis-
orders in a couple of ways. First, it is fairly uncom-
mon, affecting about 50,000 Americans annually.
Second, unlike many other forms of heart disease
that affect middle-aged and older persons, car-
diomyopathy can, and often does, occur in the

young. The condition tends to be progressive and
sometimes worsens fairly quickly. The condition is
a leading reason for heart transplantation.

The various types of cardiomyopathy fall into
two major categories: ischemic and nonischemic
cardiomyopathy. Ischemic cardiomyopathy typi-
cally refers to heart muscle damage that results
from coronary artery disease, such as heart attack.
Nonischemic cardiomyopathy includes several
types, the main ones of which are dilated, hyper-
trophic, and restrictive. The name of each describes
the nature of its muscle damage.

By far the most common type of nonischemic
cardiomyopathy is the dilated (stretched) form. It
occurs when disease-affected muscle fibers lead to
enlargement, or dilation, of one or more chambers
of the heart. This weakens the heart’s pumping
ability. The heart tries to cope with the pumping
limitation by further enlarging and stretching—a
process known as compensation. Dilated cardiomy-
opathy occurs most often in middle-aged people
and more often in men than women.

In most cases, the disease is idiopathic—a 
specific cause for the damage is never identified.
Some factors, though, have been linked to the dis-
ease’s occurrence. For instance, alcohol has a direct
suppressant effect on the heart. Dilated cardiomy-
opathy can be caused by chronic, excessive con-
sumption of alcohol, particularly in combination
with dietary deficiencies. Also, dilated cardiomy-
opathy occasionally occurs as a complication of
pregnancy and childbirth.

Rarely, a virus may affect the heart of a normal
person, sometimes causing no symptoms and
sometimes causing mild or severe symptoms of the
viral infection itself. This is called viral myocarditis
and is commonly caused by a group of viruses
called Coxsackie B viruses. The majority of people



affected, though, do not have any permanent dam-
age to their heart.

However a small proportion of people who
develop such a myocarditis can develop dilated car-
diomyopathy. This occurs because the virus
severely damages the heart during the initial infec-
tion or because the virus triggers the body’s own
defense system (immune system) to attack and
damage the heart. Researchers think that some
cases of an idiopathic dilated cardiomyopathy may
have resulted from a previous mild virus infection
that produced no symptom at the time.

Treatment

Dilated cardiomyopathy is not currently curable,
although some patients improve spontaneously.
Treatment is usually with drugs. It is aimed at min-
imizing symptoms and preventing the develop-
ment of complications and progression of the
disease. A minority of patients deteriorate in spite
of treatment and may require a heart transplant.

“Dilated Cardiomyopathy.” Cardiomyopathy Association.
Available online. URL: http://cardiomyopathy.org/
docs/dilated_cardiomyopathy.pdf. Downloaded on 13
July 2002.

National Institutes of Health. Facts About Cardiomyopathy.
NIH Publication Number: 97-3082, 1997.

cardiovascular disease (CVD) Cardiovascular
disease (CVD) is defined as any serious, abnormal
condition of the heart or blood vessels (arteries,
veins). Cardiovascular disease includes coronary
heart disease (CHD), stroke, peripheral vascular
disease, congenital heart disease, endocarditis, and
many other conditions, including autoimmune dis-
orders such as rheumatic fever.

According to 1999 estimates, 61,800,000 Amer-
icans have one or more forms of cardiovascular dis-
ease. These diseases claimed 949,619 lives in 1998
(40.6 percent of all deaths). This number compares
with 541,532 total cancer deaths, 97,835 accidental
deaths, and 13,426 deaths from HIV (AIDS) in
1998. About one-sixth of all people killed by CVD
are under age 65.

The American Heart Association statistics show
that rheumatic fever and rheumatic heart disease
killed 3,676 Americans in 1999, of which 1,042
(28.4 percent of total deaths from rheumatic

fever/rheumatic heart disease) were males and
2,634 (71.6 percent) females. Modern antibiotic
therapy has sharply reduced mortality. In 1950,
about 15,000 Americans died of these diseases.
From 1989 to 1999, the death rate from rheumatic
fever/rheumatic heart disease fell 34.6 percent.
Actual deaths declined 26.4 percent. In 1999, the
death rates per 100,000 for white males were 0.9,
for African-American males were 0.8, for white
females were 1.7, and for African-American fe-
males were 1.2.

ANTIPHOSPHOLIPID SYNDROME (APS) has been
indicated as a causative factor in cardiovascular dis-
ease in women. Long-term complications in
INSULIN-DEPENDENT DIABETES mellitus include accel-
erated cardiovascular disease.

The prevalence of preclinical cardiovascular dis-
ease was determined in women with SYSTEMIC

LUPUS ERYTHEMATOSUS (SLE) and control subjects
matched for traditional risk factors. When com-
pared with control subjects, patients with SLE had
a higher prevalence of carotid atherosclerosis (41
percent versus 9 percent) and left ventricular
hypertrophy (32 percent versus 5 percent), sup-
porting the possibility that chronic inflammation
predisposes one to premature cardiovascular dis-
ease in SLE.

Roman M. J., J. E. Salmon, R. Sobel, M. D. Lockshin, L.
Sammaritano, J. E. Schwartz, and R. B. Devereux.
“Prevalence and Relation to Risk Factors of Carotid
Atherosclerosis and Left Ventricular Hypertrophy in
Systemic Lupus Erythematosus and Antiphospholipid
Antibody Syndrome.” The American Journal of Cardiol-
ogy 87, no. 5 (March 1, 2001): 663–666, A11.

CD4 molecule A lymphocyte antigen molecule
(protein) that plays a key role in the recognition
of foreign antigens by helper T cells. Antibody-
like molecules called T cell receptors, or TCRs, are
found on the surface of helper T cells. It is the
function of the TCRs to bind to any alien protein,
including virus fragments that are presented on
the surface of other cells that have ingested and
digested these invaders. However, the bond
between TCRs and the presented antigen frag-
ments is weak. The recognition works only
because of the CD4 molecules’ ability to
strengthen the union between helper T cells and
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their antigen-presenting partners. In addition,
CD4 molecules trigger the increased metabolic
activity and release from the T cell of stimula-
tory—helper—chemicals that follow this antigen
binding.

CD8 molecule Plays a role on cytotoxic T cells
similar to that of CD4 on helper T cells. Cytotoxic T
cells mediate transplantation rejection and killing
of viral-infected or cancer cells.

celebrities with autoimmune diseases Autoim-
mune diseases do not not leave the famous un-
touched. Several well-known athletes, authors,
entertainers, and other public figures have had or
are dealing with any number of autoimmune dis-
orders.

ALOPECIA AREATA: Princess Caroline of Monaco, Al
Pacino—actor.

AUTOIMMUNE INNER EAR DISEASE: Rush Limbaugh—
radio talk show host.

CHRONIC FATIGUE SYNDROME: Michelle Akers—star
of the United States women’s national soccer
team, Keith Jarrett—jazz pianist, Amy Peter-
son—Olympic speed skating medal winner.

CHURG-STRAUSS SYNDROME: Ben Watt—singer with
Everything But The Girl.

GRAVES’ DISEASE: George and Barbara Bush—for-
mer United States President and First Lady, Gail
Devers—Olympic track gold medalist, Carla
Overbeck—United States women’s national soc-
cer team captain.

HASHIMOTO’S THYROIDITIS: Linda Ronstadt—singer.
INSULIN-DEPENDENT DIABETES: Halle Berry—actress,

Mary Tyler Moore—actress, Richard Mulligan—
actor, Park Overall—actress, Anne Rice—author,
Jackie Robinson—baseball player, Ron Santo—
baseball player, Jason Johnson—baseball player.

MULTIPLE SCLEROSIS: Neil Cavuto—anchor on Fox
News Channel, Michael Crichton—author of ER
and Jurassic Park, Joan Didion—author and
director, Donna Fargo—country singer, Lola
Folana—singer, Annette Funicello—singer and
former Mouseketeer, Roman Gabriel—Los An-
geles Rams football player, Lena Horne—actress
and singer, Barbara Jordan—former Congress-

woman, David “Squiggy” Lander—actor in the
TV show Laverne & Shirley, Alan Osmond—
one of the singing Osmond Brothers, Richard
Pryor—comedian and actor, Madeline Rhue—
actress, Joan Sweeney—children’s author, Mon-
tel Williams—talk show host and actor.

MYASTHENIA GRAVIS: Mabel Fairbanks—the first
African-American woman inducted into the
U.S. Figure Skating Hall of Fame, Suzanne
Rogers—actress (Maggie Horton on Days of Our
Lives).

RHEUMATOID ARTHRITIS: James Coburn—actor,
Susan Lamontagne—Broadway star, Auguste
Renoir—French impressionist painter, Kathleen
Turner—actress, Aida Turturro—actress (Janice
Soprano in The Sopranos).

SCLERODERMA: Linda Chavez Rodriguez—activist.
SYSTEMIC LUPUS ERYTHEMATOSUS: Tim Raines—major

league baseball player.
VITILIGO: Michael Jackson—singer.

celiac disease (also called nontropical sprue,
celiac sprue, and gluten-sensitive enteropathy)
A digestive disease that damages the small intestine
and interferes with absorption of nutrients from
food. People who have celiac disease cannot toler-
ate a protein called gluten, which is found in
wheat, rye, and barley. When people with celiac
disease eat foods containing gluten, their immune
system responds in the same way it would to an
infection—by damaging the small intestine. Specif-
ically, tiny fingerlike protrusions, called villi, on the
lining of the small intestine are lost. Nutrients from
food are absorbed into the bloodstream through
these villi. Without villi, a person becomes mal-
nourished—regardless of the quantity of food
eaten. In addition to causing weight loss, this loss
of vitamins and minerals can lead to anemia and
skin problems.

Because the body’s own immune system causes
the damage, celiac disease is sometimes considered
an autoimmune disorder. However, it is also classi-
fied as a disease of malabsorption because nutrients
are not absorbed.

There is a genetic predisposition to celiac dis-
ease, meaning that it occurs more frequently in
certain families. Sometimes the disease is trig-
gered—or becomes active for the first time—after
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surgery, pregnancy, childbirth, viral infection, or
severe emotional stress.

Celiac disease affects people differently. Some
people develop symptoms as children, others as
adults. One factor thought to play a role in when
and how celiac disease appears is whether and how
long a person was breast-fed—the longer one was
breast-fed, the later the symptoms of celiac disease
appear and the more atypical the symptoms. Other
factors include the age at which one began eating
foods containing gluten and how much gluten is
eaten.

The proportion of people suffering from celiac
disease varies widely among different countries. It
is the most common genetic disease in Europe. In
Italy, about one in 250 people and in Ireland 
about one in 300 people have celiac disease. It is
rarely diagnosed in African, Chinese, and Japanese
people.

An estimated one in 4,700 Americans have been
diagnosed with celiac disease. Some researchers
question how celiac disease could be so uncommon
in the United States since it is hereditary in part
and many Americans descend from European eth-
nic groups in whom the disease is common. A
recent study in which random blood samples from
the Red Cross were tested for celiac disease sug-
gests that as many as one in every 250 Americans
may have it. Celiac disease could be underdiag-
nosed in the United States for a number of reasons.
First, celiac symptoms can be attributed to other
problems. Additionally, many doctors are not
knowledgeable about the disease. Finally, only a
handful of U.S. laboratories are experienced and
skilled in testing for celiac disease.

Clinical Features

Symptoms may or may not occur in the digestive
system. For example, one person might have diar-
rhea and abdominal pain, while another person
may have irritability or depression. In fact, irritabil-
ity is one of the most common symptoms in chil-
dren. Symptoms of celiac disease may include one
or more of the following: recurring abdominal
bloating and pain, chronic diarrhea, weight loss,
pale and foul-smelling stool, unexplained anemia
(low count of red blood cells), gas, bone pain,
behavior changes, muscle cramps, fatigue, delayed

growth, failure to thrive in infants, pain in the
joints, seizures, tingling numbness in the legs (from
nerve damage), pale sores inside the mouth (called
aphthous ulcers), painful skin rash (called dermati-
tis herpetiformis), tooth discoloration or loss of
enamel, and/or missed menstrual periods (often
because of excessive weight loss).

Anemia, delayed growth, and weight loss are
signs of malnutrition—not getting enough nutri-
ents. Malnutrition is a serious problem for anyone
but particularly for children because they need
adequate nutrition to develop properly.

Some people with celiac disease may not have
symptoms. The undamaged part of their small
intestine is able to absorb enough nutrients to pre-
vent symptoms. However, people without symp-
toms are still at risk for the complications of celiac
disease.

Diagnosing celiac disease can be difficult because
some of its symptoms are similar to those of other
diseases. These include irritable bowel syndrome,
Crohn’s disease, ulcerative colitis, diverticulosis,
intestinal infections, chronic fatigue syndrome, and
depression.

Recently, researchers discovered that people
with celiac disease have higher than normal levels
of certain antibodies in their blood. Antibodies are
produced by the immune system in response to
substances that the body perceives to be threaten-
ing. To diagnose celiac disease, physicians test
blood to measure levels of antibodies to these anti-
gens. These antibodies are antigliadin, anti-
endomysium, and antireticulin.

If the tests and symptoms suggest celiac disease,
the physician may remove a tiny piece of tissue
from the small intestine to check for damage to the
villi. This is done in a procedure called a biopsy. The
physician eases a long, thin tube called an endo-
scope through the mouth and stomach into the
small intestine and then takes a sample of tissue
using instruments passed through the endoscope.
Biopsy of the small intestine is the best way to diag-
nose celiac disease.

Screening for celiac disease involves testing
asymptomatic people for the antibodies described
above. Americans are not routinely screened for
celiac disease. However, because celiac disease is
hereditary, family members—particularly first-
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degree relatives—of people who have been diag-
nosed may need to be tested for the disease. About
10 percent of an affected person’s first-degree rela-
tives (parents, siblings, or children) will also have
the disease. The longer a person goes undiagnosed
and untreated, the greater the chance of develop-
ing malnutrition and other complications.

In Italy, where celiac disease is common, all chil-
dren are screened by age six so that even asympto-
matic disease is caught early. In addition, Italians of
any age are tested for the disease as soon as they
show symptoms. As a result of this vigilance, the
time between when symptoms begin and the dis-
ease is diagnosed is usually only two to three
weeks. In the United States, the time between the
first symptoms and diagnosis averages about 10
years.

Treatment

The only treatment for celiac disease is to follow a
gluten-free diet, to avoid all foods that contain
gluten. For most people, following this diet will
stop symptoms, heal existing intestinal damage,
and prevent further damage. Improvements begin
within days of starting the diet. The small intestine
is usually completely healed—meaning the villi are
intact and working—in three to six months. (Heal-
ing may take up to two years for older adults.)

The gluten-free diet is a lifetime requirement.
Eating any gluten, no matter how small an amount,
can damage the intestine. This is true for anyone
with the disease, including people who do not have
noticeable symptoms. Depending on a person’s age
at diagnosis, some problems, such as delayed
growth and tooth discoloration, may not improve.

A small percentage of people with celiac disease
do not improve on the gluten-free diet. These peo-
ple often have severely damaged intestines that
cannot heal even after they eliminate gluten from
their diets. Because their intestines are not absorb-
ing enough nutrients, they may need to receive
intravenous nutritional supplements. Drug treat-
ments are being evaluated for unresponsive celiac
disease. These patients may need to be evaluated
for complications of the disease.

If a person responds to the gluten-free diet, the
physician will know for certain that the diagnosis
of celiac disease is correct.

Complications

Damage to the small intestine and the resulting
problems with nutrient absorption put a person
with celiac disease at risk for several diseases and
health problems. These include lymphoma and
adenocarcinoma (types of cancer that can develop
in the intestine) and osteoporosis. This is a condi-
tion in which the bones become weak, brittle, and
prone to breaking. Poor calcium and vitamin D
absorption is a contributing factor to osteoporosis.
Miscarriage and congenital malformation of the
baby, such as neural tube defects, are risks for
untreated pregnant women with celiac disease
because of malabsorption of nutrients.

Short stature results when childhood celiac dis-
ease prevents nutrient absorption during the years
when nutrition is critical to a child’s normal growth
and development. Children who are diagnosed and
treated before their growth stops may have a catch-
up period.

Seizures, or convulsions, result from inadequate
absorption of folic acid. Lack of folic acid causes cal-
cium deposits, called calcifications, to form in the
brain, which in turn cause seizures.

People with celiac disease tend to have other
autoimmune diseases as well, including dermatitis
herpetiformis, thyroid disease, systemic lupus ery-
thematosus, Type 1 diabetes, liver disease, collagen
vascular disease, rheumatoid arthritis, and Sjö-
gren’s syndrome. The connection between celiac
disease and these diseases may be genetic.

Celiac Disease. NIH Publication No. 01-4269. National
Institutes of Health, 1998 and updated September
2001.

Howdle, P. D. “Celiac Disease: Methods and Protocols.”
Gut 49, no. 4 (October 2001): 598C.

Korn, Danna. Kids with Celiac Disease: A Family Guide to
Raising Happy, Healthy, Gluten-Free Children. Bethesda,
Md.: Woodbine House, 2001.

Sollid, L. M., S. N. McAdam, O. Molberg, H. Quarsten, H.
Arentz-Hansen, A. S. Louka, and K. E. Lundin.
“Genes and Environment in Celiac Disease.” Acta
Odontologica Scandinavica 59, no. 3 (June 2001):
183–186.

cell The basic structural unit of the human body
as well as of all animals and plants. An adult
human body contains about 100 trillion cells, with
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most cells measuring only a few thousandths of a
millimeter in diameter. Each cell is a small con-
tainer of chemicals and water wrapped in a mem-
brane. Each human being starts life as a single cell,
a fertilized egg, which divides into more cells dur-
ing the embryonic development. In the course of
this duplication, cells begin to differentiate into
muscle cells, skin cells, nerve cells, and so on. Most
cells continue to divide and differentiate through-
out a person’s life. The nucleus, or control center,
of each cell regulates the types and amount of 
molecules (proteins) made in the cell. See also
ANTIGEN-PRESENTING CELL; B LYMPHOCYTE; ERYTHRO-
CYTES/RED BLOOD CELLS; LEUKOCYTES; MAST CELL;
MEMORY CELL; NATURAL KILLER CELLS; PLASMA CELLS;
STEM CELLS; T-CYTOTOXIC CELL; T-HELPER CELL; T LYM-
PHOCYTES; T-SUPPRESSOR CELL.

cellular immunity (cell-mediated immunity)
Immune protection provided by the direct action of
immune cells, such as graft rejection or destruction
of infected cells. The cells identify certain foreign
substances (antigens) as harmful to the body. For
this reason, the body can acquire resistance to a par-
ticular foreign agent. These foreign agents are then
attacked by sensitized T lymphocytes (T cells).
White blood cells, plasma cells, B lymphocytes, and
other specialized immune system cells act in concert
with T lymphocytes to produce antibodies that
attach to the antigen directing T cells to attack. Anti-
bodies also stimulate the release of special chemical
mediators in the blood (e.g., complement, inter-
feron) that further enhance antigen destruction.

Chagas’ disease Also called American trypanoso-
miasis, Chagas’ disease is an infection caused by the
protozoan parasite Trypanosoma cruzi, which is
found in South and Central America. An estimated
16 to 18 million people are infected with Chagas’
disease; of those infected, 50,000 will die each year.
It is named after the Brazilian physician Carlos
Chagas (1879–1934). Chagas’ disease is spread 
to humans through the feces of reduviid bugs
(referred to as kissing bugs because of their ten-
dency to lodge on victims’ faces during sleep),
which live in cracks and holes of substandard hous-
ing in Argentina, Belize, Bolivia, Brazil, Chile,

Colombia, Costa Rica, Ecuador, El Salvador, French
Guiana, Guatemala, Guyana, Honduras, Mexico,
Nicaragua, Panama, Paraguay, Peru, Suriname,
Uruguay, and Venezuela.

Insects become infected after biting an animal or
person who already has Chagas’ disease. They do
this biting with a needlelike appendage through
which they draw human blood. Infection is spread
to humans when an infected bug deposits try-
panosome-containing feces on a person’s skin, usu-
ally while the person is sleeping at night. The
person often accidentally rubs the feces into the
bite wound, an open cut, the eyes, or mucous
membranes, where the trypanosomes infect multi-
ple cell types and reproduce. As the parasites
increase in number, they rupture their host cells
and spread the blood to different tissues, with the
muscles of the heart their primary target.

Animals can become infected the same way, and
they can also contract the disease by eating an
infected bug. Infected mothers can also pass along
infection to their baby during pregnancy, at deliv-
ery, or while breast-feeding. In some countries, the
blood supply may not always be screened for Cha-
gas’ disease, and blood transfusions may carry a
risk of infection.

Chagas’ disease primarily affects low-income
people living in rural areas, with many people get-
ting the infection during childhood. The early stage
of infection (acute Chagas’ disease) is usually not
severe, but sometimes it can cause death, particu-
larly in infants. However, in about one-third of
those who get the infection, chronic symptoms
develop after 10 to 20 years. For these persons who
develop chronic symptoms, the average life
expectancy decreases by an average of nine years.

Clinical Features

Three stages of infection occur with Chagas’ dis-
ease, and each stage has different symptoms. Some
persons may be infected and never develop symp-
toms.

Acute stage Acute symptoms occur in only
about 1 percent of cases. Symptoms may occur
within a few days to weeks. Most people infected
do not seek medical attention. The most recognized
symptom of acute Chagas’ infection is the
Romaña’s sign, or swelling of the eye on one side
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of the face, usually at the bite wound or where
feces were rubbed into the eye. Other symptoms
are usually not specific for Chagas’ infection. These
symptoms may include fatigue, fever, enlarged
liver or spleen, and swollen lymph glands. Some-
times, a rash, loss of appetite, diarrhea, and vomit-
ing occur. In infants and in very young children
with acute Chagas’ disease, swelling of the brain
can develop, and this can cause death. In general,
symptoms last for four to eight weeks and then
they go away, even without treatment.

Indeterminate stage Eight to 10 weeks after
infection, the indeterminate stage begins. During
this stage, people do not have symptoms.

Chronic stage Most people do not have symp-
toms until the chronic stage of infection, 10 to 20
years after first being infected. At that time, people
may develop the most serious symptoms of Chagas’
disease. Cardiac problems, including an enlarged
heart, altered heart rate or rhythm, heart failure, or
cardiac arrest are symptoms of chronic disease. Not
everyone will develop the chronic symptoms of
Chagas’ disease. Chronic Chagas’ disease is
believed to be due to an autoimmune response to
the heart.

Complications

Chagas’ disease can also lead to enlargement of
parts of the digestive tract, which result in severe
constipation or problems with swallowing. In per-
sons who are immune compromised, including
persons with HIV/AIDS, Chagas’ disease can be
severe.

Treatment

Medication for Chagas’ disease is usually effective
when given during the acute stage of infection.
Once the disease has progressed to later stages, no
medication has been proven to be effective. In the
chronic stage, treatment involves managing symp-
toms associated with the disease. No vaccine is
available.
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chemokines A class of cytokines (proteins) that
attract and activate leukocytes (white blood cells)
to assist in destroying an invading microorganism.
Chemokines stands for chemotactic cytokines. They
act as chemical messengers between cells of the
immune system and have been studied intently by
immunologists since 1986. To date, more than 40
different chemokines have been isolated and char-
acterized.

chemotaxis The movement of additional white
blood cells toward an area of inflammation in
response to the release of chemical mediators by
neutrophils and injured tissue. It recruits the cells
to the tissue where they are needed to ingest the
invading organism, antigens, or debris from the
inflammation.

children of parents with autoimmune diseases
According to a Swiss study of children with parents
affected by multiple sclerosis (MS), the gender of
the child significantly influences his or her coping
behavior. Daughters cope better than sons, inde-
pendently of the gender of the MS-affected parent.
Only the daughter’s coping is positively affected by
age and disease variables. The study concluded that
gender seems to be an important moderating factor
in chronic parental disease, and it has complex
effects on the coping capacity of children.

In a Danish study targeted to explore the poten-
tial relationship between parental autoimmune
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diseases and childhood cancer in offspring, the
authors concluded that children of parents with
autoimmune diseases are slightly more susceptible
to childhood lymphoma and leukemia than chil-
dren in general. Because of their findings, the
researchers recommended that further studies be
conducted to evaluate this association.

Children whose parents have VITILIGO are more
likely to develop the condition. However, most
children will not get vitiligo even if a parent has it,
and most people with vitiligo do not have a family
history of the disorder.

Steck, B., F. Amsler, L. Kappos, and D. Burgin. “Gender-
Specific Differences in the Process of Coping in Fami-
lies with a Parent Affected by a Chronic Somatic
Disease (e.g., Multiple Sclerosis).” Psychopathology 34,
no. 5 (September–October 2001): 236–244.

children with autoimmune diseases (school-age)
Several autoimmune diseases either especially 
target children of school age or present special
problems for children who suffer from them.
Autoimmune diseases that affect children include
juvenile rheumatoid arthritis, Type 1 diabetes,
chronic fatigue syndrome, systemic lupus erythe-
matosus, multiple sclerosis, inflammatory bowel
disease (Crohn’s and ulcerative colitis), sclero-
derma, thyroiditis, immune-mediated thrombocy-
topenia, and hemolytic anemia.

Generally, the prognosis is better for children
with CHRONIC FATIGUE SYNDROME (CFS) than it is for
adults. Research suggests that CFS produces more
long-term sickness absence than any other condi-
tion in schoolchildren. Children with CFS often
require homeschooling or distance learning; those
severely affected may need these on a long-term
basis. The most severely affected by their illness may
not be able to participate in any form of education.

According to the Arthritis Foundation, nearly
three of every 1,000 children are living with a form
of arthritis. The most common form of the disease
among children is juvenile rheumatoid arthritis
(JRA), which affects the entire body (see JUVENILE

ARTHRITIS). Characterized by inflammation of the
membrane lining the joint, JRA invades the syn-
ovium—the joint lining—and damages bone and
cartilage by releasing enzymes that digest the bone
and cartilage. JRA may affect growth during active

periods of the disease. Onset occurs between the
ages of two to five and nine to 12. Girls are at a
higher risk than boys.

Although SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)
is considered a “woman’s disease,” it regularly
appears in prepubertal children. However, the pre-
cise numbers are not well documented. Because lit-
tle is known about child-onset lupus, the
University of Southern California in 1999 launched
a five-year study, backed by a grant from the
National Institutes of Health, in an attempt to pin
down the genes responsible for SLE in children.
According to Chaim Jacob, USC associate professor
of medicine, the face of childhood lupus does not
look exactly like the adult version—while the sex
ratio of SLE in adults is nine females to one male,
it is two to one in children. In addition, although
lupus may be relatively rare in children, it comes
on with a vengeance. “The symptoms are more
severe in children. And while in adults it is usually
a slow, chronic disease that can be quite benign, it
generally appears in children as a major disease.”

Hunt, Nigel. “How Can We Help Sufferers of Chronic
Fatigue Syndrome?” Pulse, (March 2002): 47.

Oliwenstein, Lori. “Genes Examined for Clues $2.8 Mil-
lion USC Study Targets Childhood Lupus.” USC Health
Sciences Weekly 5, no. 29 (October 15, 1999).

chronic fatigue syndrome (CFS) A debilitating
and complex disorder characterized by profound
fatigue that is not improved by bed rest and that
may be worsened by physical or mental activity. It
is also known as myalgic encephalomyelitis, postvi-
ral fatigue syndrome, and chronic fatigue and
immune dysfunction syndrome. Chronic fatigue
syndrome seems to involve interactions between
the immune and central nervous systems, interac-
tions about which scientists know relatively little.
Persons with chronic fatigue syndrome most often
function at a substantially lower level of activity
than they were capable of before the onset of ill-
ness. In addition to these key defining characteris-
tics, patients report various nonspecific symptoms,
including weakness, muscle pain, impaired mem-
ory and/or mental concentration, insomnia, and
postexertional fatigue lasting more than 24 hours.
In some cases, chronic fatigue syndrome can persist
for years.
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Sometimes referred to as a “mystery,” chronic
fatigue syndrome is not like the normal tired or
depressed feelings experienced in everyday life.
The early sign of this illness is a strong and notice-
able fatigue that comes on suddenly and often
comes and goes or never stops. People with chronic
fatigue syndrome feel too tired to do normal activ-
ities or are easily exhausted with no apparent rea-
son. Unlike the mind fog of a serious hangover, to
which researchers have compared CFS, the pro-
found weakness of chronic fatigue syndrome does
not go away with a few good nights of sleep.
Instead, it slyly steals the patient’s energy and vigor
over months and sometimes years.

Chronic fatigue syndrome was once stereotyped
as a new yuppie flu because those who sought help
for and caused scientific interest in chronic fatigue
syndrome in the early 1980s were mainly well-
educated, well-off women in their 30s and 40s. The
modern stereotype arose. Similar illnesses, known
by different names, however, date back at least to
the late 1800s. Since then, doctors have seen the
syndrome in people of all ages, races, and social
and economic classes from several countries
around the world.

Still, chronic fatigue syndrome is diagnosed two
to four times more often in women than in men,
possibly because of biological, psychological, and
social influences. For example, CFS may have a sex
difference similar to diseases such as systemic lupus
erythematosus and multiple sclerosis, which affect
more women than men. Women may be more
likely than men to talk with their doctors about
CFS-like symptoms. Some members of the medical
community and the public do not know about or
are skeptical of the syndrome.

One of the earliest attempts to estimate the
prevalence of chronic fatigue syndrome was con-
ducted by the Centers for Disease Control and Pre-
vention (CDC) from 1989 to 1993. Physicians in
four U.S. cities were asked to refer possible chronic
fatigue syndrome patients for clinical evaluation by
medical personnel participating in the study. The
study estimated that between 4.0 and 8.7 per
100,000 persons 18 years of age or older have
chronic fatigue syndrome and are under medical
care. However, these projections were underesti-
mates and could not be generalized to the U.S. pop-

ulation because the study did not randomly select
its sites. A more recent study of the Seattle area has
estimated that chronic fatigue syndrome affects
between 75 and 265 people per 100,000. This esti-
mate is similar to the prevalence observed in
another CDC study conducted in San Francisco,
which put the occurrence of CFS-like disease (not
clinically diagnosed) at approximately 200 per
100,000 persons. A more recent study conducted
by researchers at DePaul University estimates
chronic fatigue syndrome at approximately 422 per
100,000 persons in the U.S. This means as many as
800,000 people nationwide suffer from the illness.
Therefore, 90 percent of patients have not been
diagnosed and are not receiving proper medical
care for their illness.

Evidence indicates that chronic fatigue syn-
drome affects all racial and ethnic groups and both
sexes. The Seattle study found that 59 percent of
the chronic fatigue syndrome patients were women
and 83 percent were Caucasian. This is an under-
representation, since over 90 percent of the
patients in the study were white. The CDC’s San
Francisco study found that CFS-like disease was
most prevalent among women, among persons
with household annual incomes of under $40,000,
and among African Americans and was least com-
mon among Asians and Caucasians. Adolescents
can have chronic fatigue syndrome, but few studies
of adolescents have been published. A recently
published CDC study documented that adolescents
12 to 18 years of age had CFS significantly less fre-
quently than adults and did not identify chronic
fatigue syndrome in children under 12 years of age.
CFS-like illness has been reported in children under
12 by some investigators, although the symptom
pattern varies somewhat from that seen in adults
and adolescents. The illness in adolescents has
many of the same characteristics as it has in adults.
However, it is particularly important that the
unique problems of chronically ill adolescents (e.g.,
family social and health interactions, education,
and social interactions with peers) be considered as
a part of their care. The CDC and the National Insti-
tutes of Health (NIH) are currently pursuing studies
of CFS in children and adolescents.

No evidence supports the view that chronic fa-
tigue syndrome is a contagious disease. Contagious
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diseases typically occur in well-defined clusters,
otherwise known as outbreaks or epidemics.
Although some earlier studies have been cited as
evidence for chronic fatigue syndrome acting as a
contagious illness, they did not rigorously docu-
ment the occurrence of person-to-person transmis-
sion. In addition, none of these studies included
patients with clinically evaluated fatigue that fit the
chronic fatigue syndrome case definition. There-
fore, these clusters of cases cannot be construed as
outbreaks of chronic fatigue syndrome. The CDC
worked with state health departments to investi-
gate a number of reported outbreaks of fatiguing
illness and has yet to confirm a cluster of chronic
fatigue syndrome cases.

Carefully designed case-control studies involv-
ing rigorously classified CFS patients and controls
have found no association between chronic fatigue
syndrome and a large number of human disease
agents. Finally, none of the behavioral characteris-
tics typically associated with a contagious disease,
such as intravenous drug use, exposure to animals,
occupational or travel history, or sexual behavior,
have been associated with chronic fatigue syn-
drome in case-control studies. Chronic fatigue syn-
drome is therefore unlikely to be a transmissible
disease. Nevertheless, the lack of evidence for clus-
tering of chronic fatigue syndrome, the absence of
associations between specific behavioral character-
istics and chronic fatigue syndrome, and the failure
to detect evidence of infection more commonly in
chronic fatigue syndrome patients than in controls
do not rule out the possibility that infectious agents
are involved in or reflect the development of this
illness. For example, important questions remain
to be answered concerning possible reactivation of
latent viruses (such as human herpesviruses) and a
possible role for infectious agents in some cases of
chronic fatigue syndrome.

Causes

For many people, chronic fatigue syndrome begins
after a bout with a cold, bronchitis, hepatitis, or an
intestinal infection. For some, it follows a bout of
infectious mononucleosis, or mono, which tem-
porarily saps the energy of many teenagers and
young adults. Often, people say that their illnesses
started during a period of high stress. In others,

chronic fatigue syndrome develops more gradually,
with no clear illness or other event starting it.

Although no one knows what causes chronic
fatigue syndrome, for more than a century doctors
have reported seeing illnesses similar to it. In the
1860s, Dr. George Beard named the syndrome
neurasthenia because he thought it was a nervous
disorder with weakness and fatigue. Since then,
health experts have suggested other explanations
for this baffling illness: iron-poor blood (anemia),
low blood sugar (hypoglycemia), environmental
allergy, or a body-wide yeast infection (candidiasis).

The cause or causes of chronic fatigue syndrome
have not been identified, and no specific diagnostic
tests are available. Moreover, because many ill-
nesses have incapacitating fatigue as a symptom,
other known and often treatable conditions must
be excluded before a diagnosis of chronic fatigue
syndrome is made.

While a single cause for chronic fatigue syn-
drome may yet be identified, another possibility is
that CFS represents a common endpoint of disease
resulting from multiple precipitating causes. None
of the possible causes has been formally excluded,
nor are the presently considered largely unrelated
possible causes mutually exclusive.

Conditions that have been proposed to trigger
the development of chronic fatigue syndrome
include viral infection or other transient traumatic
conditions, stress, and toxins.

Infectious agent Due in part to its similarity to
chronic mononucleosis, chronic fatigue syndrome
was initially thought to be caused by a virus infec-
tion, most probably Epstein-Barr virus (EBV). It
now seems clear that chronic fatigue syndrome
cannot be caused exclusively by EBV or by any sin-
gle recognized infectious disease agent. No firm
association between infection with any known
human pathogen and chronic fatigue syndrome
has been established. The CDC’s four-city surveil-
lance study found no association between chronic
fatigue syndrome and infection by a wide variety of
human pathogens, including EBV, human retro-
viruses, human herpesvirus 6, enteroviruses,
rubella, Candida albicans, and more recently bor-
naviruses and mycoplasma. When taken together,
these studies suggest that among identified human
pathogens, no causal relationship appears for
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chronic fatigue syndrome. However, the possibility
remains that chronic fatigue syndrome may have
multiple causes leading to a common endpoint, in
which case some viruses or other infectious agents
might have a contributory role for a subset of
chronic fatigue syndrome cases.

Immunology Some researchers have proposed
that chronic fatigue syndrome may be caused by an
immunologic dysfunction, for example inappropri-
ate production of cytokines, such as interleukin-1,
or altered capacity of certain immune functions.
One thing is certain at this juncture: there are no
immune disorders in chronic fatigue syndrome
patients on the scale traditionally associated with
disease. Some investigators have observed antiself
antibodies and immune complexes in many
chronic fatigue syndrome patients, both of which
are hallmarks of autoimmune disease. However, no
associated tissue damage typical of autoimmune
disease has been described in patients with chronic
fatigue syndrome. The opportunistic infections or
increased risk for cancer observed in persons with
immunodeficiency diseases or in immunosup-
pressed individuals is also not observed in chronic
fatigue syndrome. Several investigators have
reported lower numbers of natural killer cells or
decreased natural killer cell activity among chronic
fatigue syndrome patients compared with healthy
controls, but others have found no differences
between patients and controls.

T cell activation markers have also been re-
ported to have differential expression in groups of
chronic fatigue syndrome patients compared with
controls. Again, though, not all investigators have
consistently observed these differences. One in-
triguing hypothesis is that various triggering
events, such as stress or a viral infection, may lead
to the chronic expression of cytokines and then to
chronic fatigue syndrome. Administration of some
cytokines in therapeutic doses is known to cause
fatigue, but no characteristic pattern of chronic
cytokine secretion has ever been identified in
chronic fatigue syndrome patients. In addition,
some investigators have noted clinical improve-
ment in patients with continued high levels of cir-
culating cytokines. If a causal relationship exists
between cytokines and chronic fatigue syndrome,
it is likely to be complex. Finally, several studies

have shown that chronic fatigue syndrome patients
are more likely to have a history of allergies than
are healthy controls. Allergy could be one predis-
posing factor for chronic fatigue syndrome. How-
ever, it cannot be the only one, because not all
chronic fatigue syndrome patients have it.

Hypothalamic-pituitary-adrenal (HPA) axis
Multiple laboratory studies have suggested that
the central nervous system may have an important
role in chronic fatigue syndrome. Physical or emo-
tional stress, which is commonly reported as a 
preonset condition in CFS patients, activates the
hypothalamic-pituitary-adrenal axis, or HPA axis,
leading to an increased release of cortisol and other
hormones. Cortisol and corticotrophin-releasing
hormone (CRH), which are also produced during
the activation of the HPA axis, influence the
immune system and many other body systems.
They may also affect several aspects of behavior.
Recent studies revealed that chronic fatigue syn-
drome patients often produce lower levels of corti-
sol than do healthy controls. Similar hormonal
abnormalities have been observed by others in
chronic fatigue syndrome patients and in persons
with related disorders like fibromyalgia.

Cortisol suppresses inflammation and cellular
immune activation. Reduced cortisol levels might
relax constraints on inflammatory processes and
immune cell activation. As with the immunologic
data, the altered cortisol levels noted in chronic
fatigue syndrome cases fall within the accepted
range of normal, and only the average between
cases and controls allows the distinction to be
made. Therefore, cortisol levels cannot be used as a
diagnostic marker for an individual with chronic
fatigue syndrome. A placebo-controlled trial was
conducted in which 70 chronic fatigue syndrome
patients were randomized to receive either just
enough hydrocortisone each day to restore their
cortisol levels to normal or placebo pills for 12
weeks. It concluded that low levels of cortisol itself
are not directly responsible for symptoms of
chronic fatigue syndrome and that hormonal
replacement is not an effective treatment. How-
ever, additional research into other aspects of neu-
roendocrine correlates of chronic fatigue syndrome
is necessary to define this important, and largely
unexplored, field fully.
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Neurally mediated hypotension Studies have
been conducted to determine whether disturbances
in the autonomic regulation of blood pressure and
pulse (neurally mediated hypotension, or NMH)
were common in chronic fatigue syndrome
patients. Many CFS patients experience lighthead-
edness or worsened fatigue when they stand for
prolonged periods or when in warm places, such as
in a hot shower. These conditions are also known
to trigger NMH. One study observed that 96 per-
cent of adults with a clinical diagnosis of chronic
fatigue syndrome developed hypotension during
testing, compared with 29 percent of healthy con-
trols. Testing also provoked characteristic chronic
fatigue syndrome symptoms in the patients. A
study (not placebo controlled) was conducted to
determine whether medications effective for the
treatment of NMH would benefit chronic fatigue
syndrome patients. A subset of chronic fatigue syn-
drome patients reported a striking improvement in
symptoms, but not all patients improved. A
placebo-controlled trial of NMH medications for
chronic fatigue syndrome patients is now in
progress.

Nutritional deficiency No published scientific
evidence indicates that chronic fatigue syndrome is
caused by a nutritional deficiency. Many patients
do report intolerances for certain substances that
may be found in foods or over-the-counter med-
ications, such as alcohol or the artificial sweetener
aspartame. Although evidence is currently lacking
for nutritional defects in chronic fatigue syndrome
patients, a balanced diet can be conducive to better
health in general and would be expected to have
beneficial effects in any chronic illness.

Clinical Features

A great deal of debate has surrounded the issue of
how best to define chronic fatigue syndrome. In an
effort to resolve these issues, an international panel
of chronic fatigue syndrome research experts con-
vened in 1994 to draft a definition of chronic
fatigue syndrome that would be useful both to
researchers studying the illness and to clinicians
diagnosing it. In essence, in order to receive a diag-
nosis of chronic fatigue syndrome, a patient must
satisfy two criteria. First, the patient must have
severe chronic fatigue of six months or longer

duration with other known medical conditions
excluded by clinical diagnosis. Second, the patient
must concurrently have four or more of the fol-
lowing symptoms: substantial impairment in short-
term memory or concentration; sore throat; tender
lymph nodes; muscle pain; multijoint pain without
swelling or redness; headaches of a new type, pat-
tern, or severity; unrefreshing sleep; and postexer-
tional malaise lasting more than 24 hours. The
symptoms must have persisted or recurred during
six or more consecutive months of illness and must
not have predated the fatigue.

In addition to the eight primary defining symp-
toms of chronic fatigue syndrome, a number of
other symptoms have been reported by some CFS
patients. The frequencies of occurrence of these
symptoms vary from 20 percent to 50 percent
among chronic fatigue syndrome patients. They
include abdominal pain, alcohol intolerance, bloat-
ing, chest pain, chronic cough, diarrhea, dizziness,
dry eyes or mouth, earaches, irregular heartbeat,
jaw pain, morning stiffness, nausea, night sweats,
psychological problems (depression, irritability,
anxiety, panic attacks), shortness of breath, skin
sensations, tingling sensations, and weight loss.

A number of illnesses have a similar spectrum of
symptoms to chronic fatigue syndrome. These
include fibromyalgia syndrome, myalgic encepha-
lomyelitis, neurasthenia, multiple chemical sensi-
tivities, and chronic mononucleosis. Although
these illnesses may present with a primary symp-
tom other than fatigue, chronic fatigue is com-
monly associated with all of them.

The clinical course of CFS varies considerably
among persons who have the disorder. The actual
percentage of patients who recover is unknown,
and even the definition of what should be consid-
ered recovery is subject to debate. Some patients
recover to the point that they can resume work and
other activities but continue to experience various
or periodic chronic fatigue syndrome symptoms.
Some patients recover completely with time, and
some grow progressively worse. Chronic fatigue
syndrome often follows a cyclical course, alternating
between periods of illness and relative well-being.
The CDC continues to monitor the patients enrolled
in the four-city surveillance study; recovery is
defined by the patient and may not reflect complete
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symptom-free recovery. Approximately 50 percent
of patients reported “recovery,” and most recovered
within the first five years after onset of illness. No
characteristics were identified that made one patient
more likely to recover than another. At illness onset,
the most commonly reported chronic fatigue syn-
drome symptoms were sore throat, fever, muscle
pain, and muscle weakness. As the illness pro-
gressed, muscle pain and forgetfulness increased
and the reporting of depression decreased.

Treatment

Because no cause for chronic fatigue syndrome has
been identified, the therapies for this disorder are
directed at relief of symptoms. Each case is treated
differently, but treatment is based on some combi-
nation of therapies.

Physical activity In general, physicians advise
patients with chronic fatigue syndrome to pace
themselves carefully and encourage them to avoid
unusual physical or emotional stress. A regular,
manageable daily routine helps avoid the push-
crash phenomenon characterized by overexertion
during periods of better health, followed by a
relapse of symptoms perhaps initiated by the exces-
sive activity.

Physical activities and therapy Nonpharmaco-
logical therapies sometimes used by chronic fatigue
syndrome patients include acupuncture, aquatic
therapy, chiropractic, cranial-sacral, light exercise,
massage, self-hypnosis, stretching, tai chi, thera-
peutic touch, and yoga.

Psychotherapy and supportive counseling
Certain psychotherapies, such as cognitive behav-
ior therapy, have shown promise for facilitating
patient coping and for alleviating some of the dis-
tress associated with chronic fatigue syndrome. In
addition, any chronic illness can affect the patient’s
caregivers and family. In such instances, family
therapy may foster good communication and
reduce the adverse impact of chronic fatigue syn-
drome on the family. Learning how to manage
fatigue may help the patient improve his or her
level of functioning and quality of life despite 
one’s symptoms. A rehabilitation medicine special-
ist can evaluate and teach how to plan activities to
take advantage of times when one usually feels
better.

Pharmacological therapy Pharmacological
therapy is directed toward the relief of specific
symptoms experienced by the individual patient.
Patients with chronic fatigue syndrome appear par-
ticularly sensitive to drugs, especially those that
affect the central nervous system. Thus, the usual
treatment strategy is to begin with very low doses
and to escalate the dosage gradually as necessary.

LOW-DOSE TRICYCLIC AGENTS Tricyclic agents
are sometimes prescribed for chronic fatigue syn-
drome patients to improve sleep and to relieve
mild, generalized pain. Examples include doxepin
(Adapin, Sinequan), amitriptyline (Elavil, Etrafon,
Limbitrol, Triavil), desipramine (Norpramin), and
nortriptyline (Pamelor). Some adverse reactions
include dry mouth, drowsiness, weight gain, and
elevated heart rate.

ANTIDEPRESSANTS Antidepressants have been
used to treat depression in chronic fatigue syn-
drome patients. However, nondepressed CFS
patients receiving treatment with serotonin reup-
take inhibitors have been found by some physi-
cians to benefit from this treatment as well as or
better than depressed patients. Examples of antide-
pressants used to treat chronic fatigue syndrome
include serotonin reuptake inhibitors such as flu-
oxetine (Prozac), sertraline (Zoloft), and paroxe-
tine (Paxil); venlafaxine (Effexor); trazodone
(Desyrel); and bupropion (Wellbutrin). A number
of mild adverse reactions, varying with the specific
drug, may be experienced.

ANXIOLYTIC AGENTS Anxiolytic agents are
used to treat panic disorder in chronic fatigue syn-
drome patients. Examples include alprazolam
(Xanax), clonazepam (Klonopin), and lorazepam
(Ativan). Common adverse reactions include seda-
tion, amnesia, and withdrawal symptoms (insom-
nia, abdominal and muscle cramps, vomiting,
sweating, tremors, and convulsions).

NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

These drugs may be used to relieve body aches and
fever in chronic fatigue syndrome patients. Some
are available as over-the-counter medications.
Examples include naproxen (Aleve, Anaprox,
Naprosen), ibuprofen (Advil, Bayer Select, Motrin,
Nuprin), and piroxicam (Feldene). These medica-
tions are generally safe when used as directed but
can cause a variety of adverse effects, including

chronic fatigue syndrome 57



kidney damage, gastrointestinal bleeding, abdomi-
nal pain, nausea, and vomiting.

ANTIMICROBIALS An infectious cause for
chronic fatigue syndrome has not been identified.
Antimicrobial agents are not commonly prescribed
for CFS unless the patient has been diagnosed with
a concurrent infection. A controlled trial of the
antiviral drug acyclovir found no benefit for the
treatment of patients with chronic fatigue syn-
drome.

ANTIALLERGY THERAPY Some chronic fatigue
syndrome patients have histories of allergy, and
these symptoms may flare periodically. Nonsedat-
ing antihistamines may be helpful for CFS patients.
Examples include astemizole (Hismanal) and
loratadine (Claritin). Some of the more common
adverse reactions associated with their use include
drowsiness, fatigue, and headache. Sedating 
antihistamines can also be of benefit to patients at
bedtime.

ANTIHYPOTENSIVE THERAPY Fludrocortisone
(Florinef) has sometimes been prescribed for CFS
patients who have had a positive tilt table test.
Florinef is currently being tested in controlled stud-
ies for its efficacy in the treatment of CFS patients.
Beta blockers such as atenolol (Tenormin) have also
been prescribed for patients with a positive tilt table
test. Increased salt and water intake is also recom-
mended for these patients. Adverse reactions
include elevated blood pressure and fluid retention.

Experimental drugs and treatments Several
drugs and treatments are currently being tested.
The following describes three of them.

AMPLIGEN This is a synthetic nucleic acid
product that stimulates the production of interfer-
ons, a family of immune response modifiers that
are also known to have antiviral activity. One
report of a double-blinded, placebo-controlled
study of chronic fatigue syndrome patients docu-
mented modest improvements in cognition and
performance among Ampligen recipients compared
with the placebo group. These preliminary results
will need to be confirmed by further study. Ampli-
gen is not approved by the Food and Drug Admin-
istration (FDA) for widespread use, and the
administration of this drug in CFS patients is con-
sidered experimental. Although the recipients of
Ampligen in this study tolerated the drug well, the

adverse reactions of this material are still incom-
pletely characterized, and some participants did
experience reactions that might be attributable to
Ampligen.

DEHYDROEPIANDROSTERONE (DHEA) This
was reported in preliminary studies to improve
symptoms in some patients. However, this finding
has not been confirmed, and the use of DHEA in
patients is regarded as experimental.

GAMMA GLOBULIN (GAMMAR) This is pooled
human immune globulin. It contains antibody
molecules directed against a broad range of com-
mon infectious agents. It is ordinarily used as a
means for passively immunizing persons whose
immune systems have been compromised or who
have been exposed to an agent that might cause
more serious disease in the absence of immune
globulin. Its use with chronic fatigue syndrome
patients is experimental and based on the unsub-
stantiated hypothesis that CFS is characterized by
an underlying immune disorder. Serious adverse
reactions are uncommon, although in rare
instances gamma globulin may initiate anaphylac-
tic shock.

Dietary supplements and herbal preparations
A variety of dietary supplements and herbal prepa-
rations are claimed to have potential benefits for
chronic fatigue syndrome patients. With few
exceptions, the effectiveness of these remedies for
treating CFS patients has not been evaluated in
controlled trials. Contrary to common belief, the
“natural” origin of a product does not ensure
safety. Dietary supplements and herbal prepara-
tions can have potential side reactions, and some
can interfere or interact with prescription medica-
tions.

VITAMINS, COENZYMES, MINERALS Prepara-
tions that have been claimed to have benefit for
CFS patients include adenosine monophosphate;
coenzyme Q-10; germanium; glutathione; iron;
magnesium sulfate; melatonin; NADH; selenium; l-
tryptophan; vitamins B12, C, and A; and zinc. An
early chronic fatigue syndrome study found
reduced red blood cell magnesium sulfate in CFS
patients, but two subsequent studies have found no
difference between patients and healthy controls.
The therapeutic value of all these preparations has
not been validated.
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HERBAL PREPARATIONS Plants are known
sources of pharmacological materials. However,
unrefined plant preparations contain variable lev-
els of the active compound as well as many irrele-
vant, potentially harmful substances. Preparations
that have been claimed to benefit chronic fatigue
syndrome patients include astragalus, borage seed
oil, bromelain, comfrey, echinacea, garlic, Ginkgo
biloba, ginseng, primrose oil, quercetin, St. John’s
wort, and shiitake mushroom extract. Only prim-
rose oil was evaluated in a controlled study, and
the beneficial effects noted in chronic fatigue syn-
drome patients have not been independently con-
firmed. Some herbal preparations, notably comfrey
and high-dose ginseng, have recognized harmful
effects.

Because of the current debate among health
care professionals and patients about appropriate
strategies for management of chronic fatigue syn-
drome, Whiting et al. recently evaluated studies in
order to assess the effectiveness of all interventions
that have been evaluated for use in the treatment
of management of CFS in adults or children. Stud-
ies were grouped into six different categories. In
the behavioral category, graded exercise therapy
and cognitive behavioral therapy showed positive
results and also scored highly on the validity assess-
ment. In the immunological category, both
immunoglobulin and hydrocortisone showed some
limited effects, but overall, the evidence was incon-
clusive. There was insufficient evidence about
effectiveness in the other four categories (pharma-
cological, supplements, complementary/alterna-
tive, and other interventions).

Warning issued by the Centers for Disease 
Control Because the cause of chronic fatigue syn-
drome has not been identified and its effect on the
body is not well understood, periodically new
unvalidated beliefs about cures and causes of CFS
are widely circulated. These may be based on one
or more recent reports from the peer-reviewed sci-
entific literature, or they may evolve from the
anecdotal remarks of clinicians or scientists at med-
ical meetings. In some cases the origin is obscure.
Even work that is of sufficiently high caliber to be
published in the scientific literature is not without
limitations and design flaws. Additionally, all pub-
lished work needs to be verified and expanded on

by others before it can be applied with confidence
in clinical situations. With regard to some stories
that are currently circulating about chronic fatigue
syndrome: there is evidence that CFS patients lose
their fingerprints; there is no scientific evidence of
any nutritional deficiency in CFS patients; and sui-
cides of CFS patients have been reported, but the
rate of occurrence has not been well studied. Addi-
tionally, regarding suicides, researchers do not
know whether the rate is higher or lower than
what would be expected in the general population.
Addressing all of the information that circulates or
emerges regarding CFS is not practical. One should
simply be advised to be wary of information that
points to sure cures or that alludes to pathological
damage as a consequence of chronic fatigue syn-
drome. Specific questions should be discussed with
the patient’s physician, local or state health depart-
ment, the Centers for Disease Control, or one of
the national patient support organizations.
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chronic inflammatory demyelinating polyneu-
ropathy (CIDP) A rare autoimmune disorder,
which is sometimes called chronic relapsing poly-
neuropathy, in which there is swelling of nerve
roots and destruction of the covering (myelin
sheath) over the nerves. (The myelin sheath is the
fatty covering that acts as an insulator on fibers in
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the nerves.) This causes weakness, paralysis,
and/or impairment in motor function, especially of
the arms and legs. Sensory loss may also be pre-
sent, causing numbness, tingling, and burning sen-
sations. The motor and sensory impairments are
usually found on both sides of the body. The sever-
ity of CIDP can vary from mild to severe. Although
it can occur at any age and in both genders, CIDP
is more common in young adults and in men more
so than in women.

Symptoms include tingling or numbness (begin-
ning in the toes and fingers), weakness of the arms
and legs, aching pain in the muscles, loss of deep
tendon reflexes (areflexia), fatigue, and abnormal
sensations. CIDP is closely related to acute Guillain-
Barré syndrome, and it is considered the chronic
counterpart of the acute disease.

The course of CIDP varies widely among indi-
viduals. Some patients may follow a slow, steady
pattern of symptoms, while other patients may
have symptoms that flare and remit. The most
severe symptoms usually occur after many months
of symptoms that come and go. One characteristic
that differentiates this disorder from other similar
demyelinating diseases is that there is typically no
preceding viral infection at least three to four
months prior to the onset of the disorder, such as is
the case in Guillain-Barré syndrome.

Treatment for CIDP includes corticosteroids such
as prednisone, which may be prescribed alone or in
combination with immunosuppressant drugs.
Plasmapheresis (plasma exchange) and intrave-
nous immunoglobulin (IVIg) therapy are thought
to be effective. IVIg may even be used as a first-line
therapy. Physiotherapy may improve muscle
strength, function, and mobility and may minimize
the development of contractures.

Churg-Strauss syndrome Also known as allergic
granulomatosis, Churg-Strauss syndrome is an
autoimmune disorder accompanied by the forma-
tion of characteristic autoantibodies (ANCA),
abnormal clustering of certain white blood cells
(eosinophilia), inflammation of blood vessels (vas-
culitis), and development of inflammatory nodular
lesions (granulomatosis). It was defined and differ-
entiated in 1951 by Dr. Jacob Churg and Dr. Lotte
Strauss. Other names used for Churg-Strauss syn-

drome include allergic angiitis and granulomatosis,
eosinophilic granulomatous vasculitis, and Churg-
Strauss vasculitis.

An allergic reaction or asthma may precede the
syndrome’s development by several years.
Although Churg-Strauss syndrome patients may
have a prior history of pulmonary disease, the syn-
drome tends, instead, to impair kidneys or other
organs or to cause nerve damage in affected areas.
Diagnosis is difficult because early symptoms
mimic the common flu. Also, lung tissue infiltra-
tions (short-term or persistent), fever, loss of
appetite, and weight loss are often initial signs.
Speedy diagnosis and treatment increase a
patient’s chances of resuming a normal life. Onset
typically occurs from 15 to 70 years of age, and the
disease affects both males and females. The exact
cause is unknown. Corticosteroids are the treat-
ment of choice for patients with hypersensitivity
vasculitis who need specific therapy. Without
appropriate treatment, serious organ damage 
may result.

cicatricial pemphigoid (CP) A chronic autoim-
mune disease of the mucous membranes and/or
skin (also known as mucous membrane pem-
phigoid [MMP] or benign pemphigoid) in which
binding of anticonjunctival basement membrane
antibodies results in inflammation. Lesions com-
monly appear on the lining of the mouth or con-
junctiva (mucous membrane lining the inner
surface of the eyelid and covering the front of the
eyeball). Other less-frequent sites for lesions
include the esophagus, trachea, and genitalia. The
incidence is roughly one in 20,000 ophthalmic
patients. Cicatricial pemphigoid is predominantly a
disease of the elderly, most often occurring
between 60 and 80 years of age; it is rarely seen in
young adults or children. Most studies have shown
a two-to-one female-to-male ratio.

Causes

Cicatricial pemphigoid is an autoimmune blistering
disease associated with autoantibodies directed
against basement membrane zone target antigens.
Autoantibodies of the IgG subclass, particularly
IgG4, are associated with CP; however, IgA anti-
bodies have also been detected.
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Clinical Features

Usually beginning as a chronic conjunctivitis and
pain or the sensation of grittiness in the eye, the
condition progresses to scarring of the membrane
lining, inturning eyelashes, and possible blindness.
Diminished tear production may lead to drying of
the eyes and further trauma. Patients often present
following cataract or other eye surgery. Ulcers and
scars on the mouth’s mucous membrane is com-
mon, with the gums most frequently affected, fol-
lowed by the palate and cheek membrane, but any
area within the mouth may blister. Nasal involve-
ment may occur with bleeding following nose
blowing, crusting, and discomfort. Other mucosal
sites, such as the perianal area or the genitalia, may
be involved. Scarring blisters or rashes on the skin
are less common. Skin lesions occur in about 20
percent of patients and are usually brief in dura-
tion. When the lesions are present, they consist of
small intact blisters or erosions, usually in the head
and neck areas. Blisters frequently itch, and recur-
ring lesions are frequently quite painful.

Complications

Recurring lesions will produce scarring, which can
be dangerous on the mucosal surface. When the
gums are involved, gingivitis can occur. Eye mem-
branes are affected in about two-thirds of the cases
of cicatricial pemphigoid. Many patients will expe-
rience severe visual loss due to ocular surface scar-
ring, despite the most aggressive management.
When the esophagus is involved, hoarseness or
asphyxiation can follow. Scalp involvement may
lead to loss of hair.

Treatment

Spontaneous remissions are rare, thus the organs
involved require medical treatment. However, cica-
tricial pemphigoid frequently does not respond
quickly to treatment, and some patients continue
to develop blisters even with the closest of atten-
tion and treatment.

Surgery Surgery is sometimes used to remove
ingrown eyelashes and prevent further risk of eye
infection. Tsubota et al. reported the long-term
outcome in patients with cicatricial ocular disorders
treated with limbal allografts. Transfer of epithelial
stem cells restored useful vision in these patients,

including several with ocular cicatricial pem-
phigoid. A caution by Rico is that cicatricial pem-
phigoid patients frequently experience flares of
disease activity after surgery.

Medication Treatment is with corticosteroids
and immunosuppressive agents. Patients with mild
localized disease may benefit from topical steroids
such as triamcinolone (Kenalog in Orabase) or 
gel-based topical agents for mouth blisters and
ointment-based topical steroids for skin lesions.
Patients with more extensive disease may require
treatment with systemic agents. Dapsone is used
for patients with eye and mouth disease and is the
first-line agent for patients with pure ocular cicatri-
cial pemphigoid. Occasionally, patients respond to
oral dapsone. Those that respond well do so
quickly, but these patients have been reported to be
in the minority. Patients with more severe cases
may require high doses of prednisone. Patients
with progressive scarring may require immuno-
suppressants such as azathioprine, cyclophos-
phamide, cyclosporin, or mycophenolate mofetil.
The treatment of choice is oral cyclophosphamide
(Cytoxan). About three-quarters of the patients
treated with this regimen tolerate the drug. At the
end of this period, most of these patients will have
complete clinical remission. Azathioprine is an
alternative for patients who cannot tolerate
Cytoxan.

Wound care of erosions includes daily gentle
cleaning or compresses, topical agents to promote
wound healing, and biologic dressings. The ocular
surface disease must be treated with lubrication
therapy and perhaps antibiotics.
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Stem-Cell Transplantation.” The New England Journal
of Medicine 340 (1999): 1,697–1,703.

“What is Cicatricial Pemphigoid?” Albany, Calif.: The
National Pemphigus Foundation, November 2001.

clinical studies/research Research based mainly
on observations of patients by medical personnel
rather than on laboratory work.

The National Institute of Allergy and Infectious
Diseases (NIAID) supports research studies on the
function of the immune system in various diseases.
A basic understanding of the human immune sys-
tem is central to the understanding of the deve-
lopment of an autoimmune disease (disease
pathogenesis). Scientists searching for ways to pre-
vent and treat autoimmune diseases are studying
disease pathogenesis and investigating new ways to
modify the immune system.

Specifically, investigators supported by NIAID
are focusing on five areas of research. First, they
are studying the immune system during the pro-
gression of an autoimmune disease. They are ana-
lyzing the influence of genetics on autoimmune
disease expression and progression. These investi-
gators are researching the role of infectious agents
in autoimmune diseases. They are also conducting
studies of animal models of autoimmune diseases.
Lastly, these researchers are investigating the
effects of therapeutic intervention on the immune
system in an autoimmune disease.

clonal deletion A major mechanism of immune
tolerance. A key mechanism through which the
immune system eliminates potentially self-reactive
lymphocytes. Via programmed cell death, imma-
ture lymphocytes are killed by binding to antigen.
For T lymphocytes, this occurs in the thymus 
and ensures that mature T lymphocytes are self-
tolerant. B lymphocytes may also undergo clonal
deletion in the bone marrow. In this way, most cells
bearing receptors that recognize self are deleted
before they are capable of participating in immune
responses.

clonal expansion The selective proliferation of
mature naive lymphocytes that encounter antigen.
Only those lymphocytes bearing receptors specifi-

cally recognizing antigen are activated to prolifer-
ate and differentiate into effector cells.

clones Exact copies. A group of genetically iden-
tical cells or organisms replicated from a single
common ancestor. In the case of B cells, each B cell
has a typical Ig. Therefore, all the cells that descend
from one B cell (the clone) have the same Ig. Typ-
ically, a cancer is a clone of cells. Cell cloning is the
process of producing a group of cells (clones), all
genetically identical, from a single ancestral cell.

Cogan’s syndrome Defined as nonsyphilitic
interstitial keratitis (an inflammation of the eye)
and bilateral audiovestibular deficits (hearing prob-
lems and dizziness). Generally, a brief episode of
inflammatory eye disease, tinnitus, and vertigo
symptoms occur. The ocular symptoms typically
regress within days, but any deafness is only rarely
reversible. This condition is named after David
Glendenning Cogan (1908–93), the American oph-
thalmologist who first described it in 1945. The
syndrome features not only problems of the hear-
ing and balance portions of the ear but also inflam-
mation of the front of the eye (cornea) and often
fever, fatigue, and weight loss. Joint and muscle
pains can also be present. Less frequently, it can
involve blood vessels elsewhere in the body and
affect the skin, kidneys, nerves, or other organs.
Cogan’s syndrome can lead to deafness or blind-
ness. It most often affects young adults, with the
average age of onset at 29 years.

Cogan’s syndrome is extremely rare, and its
cause is not known. An autoimmune mechanism
has long been suggested, but whether this process
is mediated by cellular or humoral immunity has
remained unclear. Some pathological and immu-
nological findings such as lymphocytes, and plasma
cell infiltration in the cochlea and in the cornea,
presence of antibodies (IgG) against inner ear and
cornea, as well as the beneficial effect of corticos-
teroids and immunosuppressants all support an
autoimmune pathogenesis. Moreover, most of the
patients exhibit variable, multiple organ involve-
ment similar to other autoimmune diseases.

Treatment of Cogan’s syndrome is directed
toward stopping the inflammation of the blood
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vessels. Cortisone-related medications, such as
prednisone, are often used. Some patients with
severe disease can require immune suppression
medications, such as cyclophosphamide (Cytoxan).
Recent work has suggested that high-resolution
MRI and antibodies to inner ear antigens may be
helpful. Some reports indicate that the hearing loss
may be reversible if the diagnosis is made within
the first two weeks and high doses of corticosteroid
therapy is begun promptly. See also AUTOIMMUNE

INNER EAR DISEASE.
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cold agglutinin disease An autoimmune disease
in which antibody directly agglutinates human red
cells at low temperatures. Cold agglutinin diseases
is an acquired AUTOIMMUNE HEMOLYTIC ANEMIA due
to an IgM autoantibody usually directed against the
I antigen on red blood cells. These IgM autoanti-
bodies characteristically will not react with cells at
37 degrees Celsius or higher but only with those at
lower temperatures. Because the blood tempera-
ture (even in the most peripheral parts of the body)
rarely goes lower than 20 degrees Celsius, only

antibodies active at higher temperatures than this
will produce clinical effects. In the cooler parts of
the body (fingers, nose, ears), agglutination of red
blood cells by the IgM antibodies will transiently
occur. Hemolysis results indirectly from attachment
of IgM, which in the cooler parts of the circulation
binds and fixes complement. When the red blood
cells return to a cooler temperature, the IgM anti-
bodies dissociate, leaving complement on the cells.
Lysis, or destruction, of cells rarely occurs. Rather,
C3b present on the red cells is recognized by Kupf-
fer cells (which have receptors for C3b), and red
blood cell formation follows.

Most cases of chronic cold agglutinin disease are
of undetermined origin. Others occur in association
with Waldenström’s macroglobulinemia, a malig-
nant lymphoproliferative disease in which a mon-
oclonal IgM paraprotein is produced. Acute
postinfectious cold agglutinin disease occurs fol-
lowing mycoplasmal pneumonia or, rarely, infec-
tious mononucleosis; however, most cases of cold
agglutinin disease are of undetermined etiology. In
patients with cold agglutinin disease, open heart
operations with hypothermia carry the risk of red
cell agglutination resulting in complications such as
hemolysis, myocardial infarction, renal insuffi-
ciency, and cerebral damage. Because of the limited
number of cases reported, the optimal guidelines
for detection and management of this condition
remain controversial.
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complement A term originally used to refer to
the unstable heat factor in serum that causes
immune cytolysis, the killing of antibody-coated
cells, and now refers to the entire functionally
related system of enzymes in normal serum. (See
also COMPLEMENT SYSTEM.)

complement system The complement system is
made up of a series of about 25 proteins that work
to “complement” the activity of antibodies in
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destroying bacteria, either by facilitating phagocy-
tosis or by puncturing the bacterial cell membrane.
Complement also helps to rid the body of antigen-
antibody complexes. In carrying out these tasks, it
induces an inflammatory response.

Complement proteins circulate in the blood in an
inactive form. When the first of the complement
substances is triggered—usually by antibody inter-
locked with an antigen—it sets in motion a ripple
effect. As each component is activated in turn, it
acts upon the next in a precise sequence of carefully
regulated steps known as the complement cascade.

In the so-called classical pathway of comple-
ment activation, a series of proteins gives rise to a
complex enzyme capable of cleaving a key protein,
C3. In the alternative pathway—which can be trig-
gered by suitable targets in the absence of anti-
body—C3 interacts with a different set of factors
and enzymes. However, both pathways end in cre-
ation of a unit known as the membrane attack
complex. When inserted in the wall of the target
cell, the membrane attack complex constitutes a
channel that allows fluids and molecules to flow in
and out. The target cell rapidly swells and bursts.

Meanwhile, various fragments flung off during
the course of the cascade can produce other conse-
quences. One by-product causes mast cells and
basophils to release their contents, producing the
redness, warmth, and swelling of the inflammatory
response. Another stimulates and attract neu-
trophils. Yet another, C3b, opsonizes or coats target
cells so as to make them more palatable to phago-
cytes, which carry a special receptor for C3b.

The C3b fragment also appears to play a major
role in the body’s control of immune complexes. By
opsonizing antigen-antibody complexes, C3b helps
prevent the formation of large and insoluble (and
thus potentially damaging) immune aggregates.
Moreover, receptors for C3b are also present on red
blood cells, which appear to use the receptors to
pick up complement-coated immune complexes
and deliver them to the Kupffer cells in the liver.

Schindler, Lydia, Donna Kerrigan, and Jeanne Kelly.
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Tutorials. Bethesda, Md.: National Institutes of Health,
National Cancer Institute. Available online: URL:
http://newscenter.cancer.gov/sciencebehind/. Down-
loaded on 15 July 2002.

congenital heart block (CHB) Congenital heart
block is characterized by an abnormal fetal heart
rate due to interference with the transfer of electri-
cal nerve impulses (conduction) that regulate the
normal rhythmic pumping activity of the heart
muscle (heart block). Most often, a delay occurs in
the electrical conduction between the atria and the
ventricles of the heart. The severity of such con-
duction abnormalities may vary among affected
individuals.

Sometimes this condition occurs when other
structural abnormalities occur in the heart. Other
times it occurs in women with connective tissue
autoimmune diseases, such as lupus. In many
cases, there is no explanation for the condition.

The normal heart has four chambers. The two
upper chambers are known as the atria, and the
two lower chambers are known as the ventricles.
In the mild form of heart block (first degree), the
two upper chambers of the heart (atria) beat nor-
mally, but the contractions of the two lower cham-
bers (ventricles) slightly lag behind. In the more
severe forms (second degree), only a half to a quar-
ter of the atrial beats are conducted to the ventri-
cles. In complete heart block (third degree), the
atria and ventricles beat independently. In most
cases, infants with first or second degree experi-
ence no symptoms. However, infants with com-
plete heart block may experience episodes of
unconsciousness, breathlessness, and/or fatigue.

Complete congenital heart block (CCHB) is a
rare disease of the newborn that carries significant
morbidity and mortality. It generally occurs as a
result of the presence of maternal autoantibodies
that are transferred to the fetus and affect the fetal
heart, or it may be associated with a congenital
structural abnormality of the heart. Infants with
complete congenital heart block are at risk for
diminished cardiac output and the subsequent
development of congestive heart failure. Many
infants require the placement of a cardiac pace-
maker. To date, congenital heart block is irre-
versible.
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Associated Congenital Heart Block (CHB) Obtained
from the Research Registry for Neonatal Lupus.”
Arthritis and Rheumatism 40, Supp. (1997): S333.

corticosteroid In contrast to anabolic steroids
(used by bodybuilders), corticosteroids are used in
inflammatory conditions for their anti-inflamma-
tory effects. They have a rapid onset of action and
profoundly affect many parts of the immune sys-
tem as well as most other body systems. Cortico-
steroids are a cornerstone of treating most types of
vasculitis and are often used in combination with
other immunosuppressive medications.

costimulation An event in the immune system
involving the delivery of a second signal by an 
antigen-presenting cell. The second signal rescues
the activated T cell from anergy (which is a state of
immune unresponsiveness), allowing the T cell to
produce the lymphokines necessary for the growth
of additional T cells.

coxsackie myocarditis An infection of the heart
muscle caused by coxsackie viruses, especially
severe in newborns, who can be infected from their
mothers. Infants with coxsackie myocarditis
develop a fever within two weeks after birth and
have trouble breathing. They may eat poorly, move
very little, and sometimes develop cyanosis, a
bluish color to the skin, lips, and nails caused by
too little oxygen in the blood. Chest pain, increas-
ing shortness of breath, irregularities of cardiac
rhythm, and heart failure sometimes develop.
Some patients wind up with long-term heart fail-
ure if the heart muscle is significantly affected.
These cases may be due to an autoimmune
response to the heart.

The coxsackie viruses are part of the enterovirus
family of viruses (including ECHO, polio, and
hepatitis A viruses) that live in the human digestive
tract. The viruses can spread from person to person,
usually on unwashed hands and surfaces contami-
nated by tiny amounts of feces, where they can live
for several days. They can even survive freezing
temperatures outdoors. In tropical parts of the
world, the viruses actively infect humans year-
round. However, in cooler climates, outbreaks of

coxsackie virus most often occur in the summer
and fall.

Coxsackie myocarditis can be fatal, especially in
newborns. Even older children with coxsackie
myocarditis may need special care in a hospital.
However, these complications are rare.

“Viral Infections in Childhood: Coxsackie.” Health on the
Net Foundation. Available online. URL: http://
www.hon.ch/Dossier/MotherChild/child_virus/virus_
coxsackie.html. Posted 2001; last modified 25 June
2002.

C-reactive protein An acute-phase protein pro-
duced by the liver that circulates in increased
amounts during acute inflammation and after tis-
sue damage. Its major importance is its interaction
with the complement system, which is one of the
body’s defense mechanisms against foreign bodies.

CREST syndrome An acronym for a collection of
symptoms that occur to some degree in all people
with systemic sclerosis—calcinosis, Raynaud’s phe-
nomenon, esophageal dysfunction, sclerodactyly,
and telangiectasia. It is a variant of the two groups
of scleroderma, localized and systemic. It is charac-
terized by calcium deposits, usually in the fingers;
loss of muscle control of the esophagus, which can
cause difficulty swallowing; a tapering deformity of
the bones of the fingers; and small red spots on the
skin of the fingers, face, or inside of the mouth.
CREST is a relatively stable and slow-moving form
of scleroderma and has a much more favorable
prognosis than other forms. Because of the pre-
dominance of CREST symptoms in people with
limited systemic sclerosis, some people use the
term CREST syndrome when referring to that form
of the disease. There is no evidence that the basic
process differs from the usual scleroderma. How-
ever, the tempo of CREST seems to be different in
that visceral involvement comes slower and later in
the course of the disease.

Crohn’s disease A chronic form of inflammatory
bowel disease (IBD), the general name for diseases
that cause inflammation in the intestines. Crohn’s
disease can be difficult to diagnose because its
symptoms are similar to other intestinal disorders
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such as irritable bowel syndrome and to another
type of IBD called ulcerative colitis. Ulcerative col-
itis causes inflammation and ulcers in the top layer
of the lining of the large intestine. Crohn’s disease
afflicts more than 500,000 Americans, most of
them under age 30. It affects men and women
equally and seems to run in some families. About
20 percent of people with Crohn’s disease have a
blood relative with some form of IBD, most often a
brother or sister and sometimes a parent or child.
Crohn’s disease (named for U.S. gastroenterologist
Burrill B. Crohn, 1884–1983) may also be called
ileitis or enteritis.

Most often Crohn’s disease causes inflammation
in the small intestine, marked by patchy areas of
full-thickness inflammation. It usually occurs in
the lower part of the small intestine, called the
ileum, but it can affect any part of the digestive
tract, from the mouth to the anus. The inflamma-
tion extends deep into the lining of the affected
organ. The inflammation can cause pain and can
make the intestines empty frequently, resulting in
diarrhea.

Causes

Theories about what causes Crohn’s disease
abound, but none has been proven. The most pop-
ular theory is that the body’s immune system reacts
to a virus or a bacterium by causing ongoing
inflammation in the intestine. People with Crohn’s
disease tend to have abnormalities of the immune
system, but doctors do not know whether these
abnormalities are a cause or result of the disease.
Crohn’s disease is not caused by emotional distress.

Clinical Features

The most common symptoms of Crohn’s disease
are abdominal pain, often in the lower right area,
and severe and persistent diarrhea. Rectal bleeding,
weight loss, fatigue, and fever may also occur.
Bleeding may be serious and persistent, leading to
anemia. Children with Crohn’s disease may suffer
delayed development and stunted growth.

A thorough physical exam and a series of tests
may be required to diagnose Crohn’s disease. Blood
tests may be done to check for anemia, which
could indicate bleeding in the intestines. Blood
tests may also uncover a high white blood cell

count, which is a sign of inflammation somewhere
in the body. By testing a stool sample, the doctor
can tell if there is bleeding or infection in the
intestines.

The doctor may do an upper gastrointestinal
(GI) series to look at the small intestine. For this
test, the patient drinks barium, a chalky solution
that coats the lining of the small intestine, before X
rays are taken. The barium shows up white on X-
ray film, revealing inflammation or other abnor-
malities in the intestine.

The doctor may also do a colonoscopy. For this
test, the doctor inserts an endoscope—a long, flex-
ible, lighted tube linked to a computer and TV
monitor—into the anus to see the inside of the
large intestine. The doctor will be able to see any
inflammation or bleeding. During the exam, the
doctor may do a biopsy, which involves taking a
sample of tissue from the lining of the intestine to
view with a microscope.

If these tests show Crohn’s disease, more X rays
of both the upper and lower digestive tract may 
be necessary to see how much is affected by the
disease.

Complications

The most common complication is blockage of the
intestine. Blockage occurs because the disease
tends to thicken the intestinal wall with swelling
and scar tissue, narrowing the passage. Crohn’s dis-
ease may also cause sores, or ulcers, that tunnel
through the affected area into surrounding tissues
such as the bladder, vagina, or skin. The areas
around the anus and rectum are often involved.
The tunnels, called fistulas, are a common compli-
cation and often become infected. Sometimes fistu-
las can be treated with medicine, but in some cases,
they may require surgery.

Nutritional complications are common in
Crohn’s disease. Deficiencies of proteins, calories,
and vitamins are well documented. These deficien-
cies may be caused by inadequate dietary intake,
intestinal loss of protein, or poor absorption (mal-
absorption).

Other complications associated with Crohn’s dis-
ease include arthritis, skin problems, inflammation
in the eyes or mouth, kidney stones, gallstones, or
other diseases of the liver and biliary system. Some
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of these problems resolve during treatment for dis-
ease in the digestive system, but some must be
treated separately.

Treatment

Treatment for Crohn’s disease depends on the loca-
tion and severity of disease, complications, and
response to previous treatment. The goals of treat-
ment are to control inflammation, correct nutri-
tional deficiencies, and relieve symptoms like
abdominal pain, diarrhea, and rectal bleeding.
Treatment may include drugs, nutrition supple-
ments, surgery, or a combination of these options.
At this time, treatment can help control the dis-
ease, but there is no cure.

Some people have long periods of remission,
sometimes years, when they are free of symptoms.
However, the disease usually recurs at various
times over a person’s lifetime. This changing pat-
tern of the disease means one cannot always tell
when a treatment has helped. Predicting when a
remission may occur or when symptoms will
return is not possible. Someone with Crohn’s dis-
ease may need medical care for a long time, with
regular doctor visits to monitor the condition.

Drug therapy Most people are first treated
with drugs containing mesalamine, a substance
that helps control inflammation. Sulfasalazine is
the most commonly used of these drugs. Patients
who do not benefit from it or who cannot tolerate
it may be put on other mesalamine-containing
drugs, generally known as 5-ASA agents, such as
Asacol, Dipentum, or Pentasa. Possible side effects
of mesalamine preparations include nausea, vomit-
ing, heartburn, diarrhea, and headache.

Some patients take corticosteroids to control
inflammation. These drugs are the most effective
for active Crohn’s disease, but they can cause seri-
ous side effects, including greater susceptibility to
infection. In October 2001, the Food and Drug
Administration approved Entocort EC, saying the
capsule promises fewer side effects than other
steroids, such as prednisone, that are used to treat
Crohn’s. Entocort EC capsules are formulated to
release the medication, known chemically as
budesonide, once they reach the intestine. That
means less of the steroidal drug is absorbed into the
body than other Crohn’s treatments allow.

Drugs that suppress the immune system are also
used to treat Crohn’s disease. Most commonly pre-
scribed are 6-mercaptopurine and a related drug,
azathioprine. Immunosuppressive agents work by
blocking the immune reaction that contributes to
inflammation. These drugs may cause side effects
like nausea, vomiting, and diarrhea and may lower
a person’s resistance to infection. When patients
are treated with a combination of corticosteroids
and immunosuppressive drugs, the dose of corti-
costeroids can eventually be lowered. Some studies
suggest that immunosuppressive drugs may
enhance the effectiveness of corticosteroids.

The U.S. Food and Drug Administration has
approved the drug infliximab (Remicade) for the
treatment of moderate-to-severe Crohn’s disease
that does not respond to standard therapies
(mesalamine substances, corticosteroids, immuno-
suppressive agents) and for the treatment of open,
draining fistulas. Infliximab, the first treatment
approved specifically for Crohn’s disease, is an
anti–tumor necrosis factor (TNF) substance. TNF is
a protein produced by the immune system that
may cause the inflammation associated with
Crohn’s disease. Anti-TNF removes TNF from the
bloodstream before it reaches the intestines,
thereby preventing inflammation. Investigators
will continue to study patients taking infliximab to
determine its long-term safety and efficacy.

Antibiotics are used to treat bacterial over-
growth in the small intestine caused by stricture,
fistulas, or prior surgery. For this common prob-
lem, the doctor may prescribe one or more of the
following antibiotics: ampicillin, sulfonamide,
cephalosporin, tetracycline, or metronidazole.

Antibiotics are often paired with an anti-
inflammatory drug. In a recent finding, patients
with Crohn’s of the small intestine who were treat-
ed with both drugs had a 33 percent remission rate,
compared with 38 percent of those who took the
anti-inflammatory and a placebo. The combination
group also reported more diarrhea, dizziness, and
taste disturbance. However, in those with Crohn’s
of the small intestine and the colon who took both
drugs, the remission rate was 53 percent.

Diarrhea and crampy, abdominal pain are often
relieved when the inflammation subsides, but addi-
tional medication may also be necessary. Several

Crohn’s disease   67



antidiarrheal agents could be used, including
diphenoxylate, loperamide, and codeine. Patients
who are dehydrated because of diarrhea will be
treated with fluids and electrolytes.

Nutrition supplementation Nutritional supple-
ments may be recommended, especially for chil-
dren whose growth has been slowed. Special
high-calorie liquid formulas are sometimes used for
this purpose. A small number of patients may need
periods of feeding by vein. This can help patients
who need extra nutrition temporarily, those whose
intestines need to rest, or those whose intestines
cannot absorb enough nutrition from food.

Surgery Surgery to remove part of the intes-
tine can help Crohn’s disease but cannot cure it.
The inflammation tends to return to the area of
intestine next to that which has been removed.
About half of all Crohn’s patients at some point
require surgery, either to relieve symptoms that do
not respond to medical therapy or to correct com-
plications such as blockage, perforation, abscess, or
bleeding in the intestine.

Some people who have Crohn’s disease in the
large intestine need to have their entire colon
removed in an operation called colectomy. A small
opening is made in the front of the abdominal wall,
and the tip of the ileum is brought to the skin’s sur-
face. This opening, called a stoma, is where waste
exits the body. The stoma is about the size of a
quarter and is usually located in the right lower
part of the abdomen near the beltline. A pouch is
worn over the opening to collect waste, and the
patient empties the pouch as needed. The majority
of colectomy patients go on to live normal, active
lives. Sometimes only the diseased section of intes-
tine is removed and no stoma is needed. In this
operation, the intestine is cut above and below the
diseased area and reconnected. Crohn’s disease
often recurs after surgery.

People with Crohn’s disease may feel well and
be free of symptoms for substantial spans of time
when their disease is not active. Despite the need
to take medication for long periods of time and
occasional hospitalizations, most people with
Crohn’s disease are able to hold jobs, raise 
families, and function successfully at home and in
society.
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Crohn’s disease research Researchers continue
to look for more effective treatments. Examples of
investigational treatments include:

Anti-TNF Research has shown that cells
affected by Crohn’s disease contain a cytokine, a
protein produced by the immune system, called
tumor necrosis factor (TNF). TNF may be respon-
sible for the inflammation of Crohn’s disease. 
Anti-TNF is a substance that finds TNF in the
bloodstream, binds to it, and removes it before it
can reach the intestines and cause inflammation.
In studies, anti-TNF seems particularly helpful in
closing fistulas.

Interleukin 10 Interleukin 10 (IL-10) is a cyto-
kine that suppresses inflammation. Researchers are
now studying the effectiveness of synthetic IL-10
in treating Crohn’s disease.

Antibiotics Antibiotics are now used to treat
the bacterial infections that often accompany
Crohn’s disease. However, some research suggests
that they might also be useful as a primary treat-
ment for active Crohn’s disease.

Methotrexate and cyclosporine These are im-
munosuppressive drugs that may be useful in treat-
ing Crohn’s disease. One potential benefit of
methotrexate and cyclosporine is that they appear
to work faster than traditional immunosuppressive
drugs.

Zinc Free radicals—molecules produced dur-
ing fat metabolism, stress, and infection, among
other things—may contribute to inflammation in
Crohn’s disease. Free radicals sometimes cause cell
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damage when they interact with other molecules
in the body. The mineral zinc removes free radicals
from the bloodstream. Studies are under way to
determine whether zinc supplementation might
reduce inflammation.

cross-reaction The reaction of one antigen with
antibodies that were generated against another dif-
ferent but similar antigen.

cryoglobulinemia A medical condition caused by
proteins (antibodies or immunoglobulins) called
cryoglobulins being present in the blood. Cryoglob-
ulins are abnormal proteins that by definition have
the unusual property of clumping together in the
laboratory when chilled and redissolving at normal
body temperatures. The name literally means “cold
antibody in the blood.”

Cryoglobulins produce no symptoms in most
people. In others, however, they cause cryoglobu-
linemia. This can manifest as conditions through-
out the body, including problems resulting from
abnormal thickness/viscosity of the blood (such as
stroke or blood clots in the eyes leading to blind-
ness) and inflammation of blood vessels, referred
to as vasculitis. Vasculitis of arteries can result in

blockage of arteries, leading to damage to the
organ(s) supplied by the affected blood vessels,
such as in the skin, kidneys, or elsewhere. Cryo-
globulinemia is marked by skin rashes, joint and
muscle aches, kidney disease, or neuropathy. 

When the cryoglobulin proteins are a mixture of
various antibody types, and have not formed
because of any identifiable underlying disease, the
condition is referred to as ESSENTIAL MIXED CRYO-
GLOBULINEMIA.

cytokines Powerful nonantibody proteins
secreted by inflammatory cells. Cytokines include
lymphokines produced by lymphocytes (white
blood cells) and monokines produced by mono-
cytes and macrophages. They provide signals to
regulate immunological aspects of cell growth, and
they function during inflammation and immune
response.

cytotoxic Toxic (destructive) to cells.

cytotoxic T cells See T CYTOTOXIC CELL.

cytotoxicity See ANTIBODY-DEPENDENT CELL-MEDIATED

CYTOTOXICITY.
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death Autoimmune diseases constitute one of
the 10 leading causes of all deaths among U.S.
women age 65 and younger, according to a study
published by researchers from the Department of
Community Medicine at the University of Con-
necticut Health Center’s School of Medicine.

The study, published in the September 2000
issue of the American Journal of Public Health, was
the first to show mortality rates from autoimmune
diseases among women of various age groups.
Apart from accidents, homicides, and suicides, the
study showed that autoimmune diseases are

• the seventh leading cause of death by disease
among females aged one to 14,

• the fifth leading cause of death by disease
among females aged 15 to 44, and

• the seventh leading cause of death by disease
among females aged 45 to 65.

In that study, multiple sclerosis and rheumatic
fever were the two leading autoimmune diseases
based on the underlying cause of death among
women below age 65. However, Type 1 diabetes
deaths were included for women only younger
than 35 years of age. Systemic lupus erythemato-
sus was the underlying cause of death for more
women between ages 25 and 44 than any other
autoimmune disease. Type 1 diabetes, though
counted for only ages 25 to 34, was second.

Connecticut Women’s Health. Hartford: Connecticut Depart-
ment of Public Health, 2001.

demyelinating neuropathies Inflammatory dis-
eases of the nerves that destroy normal, healthy
myelin (demyelination). Myelin is a fatty layer, or

sheath, that surrounds and electrically insulates
nerves, speeding the transmission of impulses
along the nerve cells. Demyelination short-circuits
that process, causing loss of sensation and coordi-
nation in various areas of the body. (See also
CHRONIC INFLAMMATORY DEMYELINATING POLYNEURO-
PATHY, GUILLAIN-BARRÉ SYNDROME.)

denial of autoimmune diseases The first
response to a diagnosis of any chronic disease is
usually denial. In fact, a person commonly experi-
ences a variety of emotional responses upon learn-
ing he or she has an autoimmune disease.
Typically, newly diagnosed patients feel the “anger,
denial, bargaining, depression, and acceptance”
cycle identified by E. Kubler-Ross as a response to
coping with a significant loss and major life
changes. The patient may feel isolated from others
and experience fear of the unknown future. The
challenge at this initial phase of the illness is to
move through the feelings of anger, denial, and
sadness to reach an “accommodation” with the dis-
ease. This term is increasingly used to replace
“acceptance.” True acceptance of a serious chronic
and potentially disabling disease probably never
occurs.

Holland, Nancy J. Psychosocial Aspects. Washington, D.C.:
The National Women’s Health Information Center,
The Office On Women’s Health, U.S. Department of
Health and Human Services, 1996.

Ladd, Virginia. “Coping With Autoimmunity,” InFocus,
American Autoimmune Related Diseases Association.
Available online. URL: http://www.aarda.org/cop-
ing_art.html. Posted 2001.

depression When diagnosed with an autoim-
mune disease, the patient usually goes through a



period of depression, usually between the DENIAL

and anger stages.
Although depressive feelings are an expected

consequence of the diagnostic phase, prolonged
depression is cause for concern. Symptoms of sig-
nificant depression include ongoing and pervasive
sadness; loss of interest in—or enjoyment of—
important activities and relationships; feelings of
hopelessness and despair, sometimes including sui-
cidal feelings or thoughts; and changes in sleep and
eating patterns. It is important to recognize that
relief from depression is readily available. Counsel-
ing and/or antidepressant medication are very suc-
cessful in relieving symptoms of depression.
Seeking help for this problem demonstrates an
understanding of its significance, not personal
weakness or deficiency.

Holland, Nancy J. Psychosocial Aspects. Washington, D.C.:
The National Women’s Health Information Center,
The Office On Women’s Health, U.S. Department of
Health and Human Services, 1996.

dermatitis herpetiformis (DH) A chronic,
severe, intensely itchy, blistering skin disease.
Dermatitis herpetiformis is related to CELIAC DIS-
EASE in that both are autoimmune disorders
caused by gluten intolerance, but they are sepa-
rate diseases. The rash usually appears in a sym-
metrical pattern of small clusters of red and itchy
bumps. It most often occurs on the elbows, knees,
back, scalp, and buttocks. In rare occasions, the
lesions occur within the mouth. Although people
with dermatitis herpetiformis do not usually have
digestive symptoms, they sometimes experience
the same chronic diarrhea as do people with celiac
disease.

Originally called Duhring’s disease, dermatitis
herpetiformis usually first appears in the teens,
20s, or 30s. In the U.S., the presence of diagnosed
cases is estimated to be about one in 10,000 with a
male/female ratio of two to one. It occurs more
commonly in Caucasians and rarely in African
Americans and Asians. Although its severity may
vary, it persists indefinitely and is a lifelong condi-
tion, with spontaneous remission over a 25-year
period occurring in only 10 percent to 15 percent
of patients.

Causes

Dermatitis herpetiformis is triggered by an allergy
to gluten, a protein found in wheat and some other
grains. Unlike other allergies, which are made by
the body’s IgE system and treatable with pills and
injections of the antigen, dermatitis herpetiformis
is an allergy of the IgA system. IgA is an antibody
produced in the mucous membranes of the
intestines, and the usual allergy treatments are
useless. The rash is caused when gluten in the diet
combines with IgA, and the IgA-gluten-antibody
complex enters the bloodstream and circulates. The
IgA or the complex settles in the skin, causing the
intense reaction labeled dermatitis herpetiformis.
Gluten proteins from ingested wheat and other
grains find their way to the afflicted skin and trig-
ger an immune attack.

Clinical Features

Before the lesions appear, the area usually has a
burning feeling, followed by discolorations and
then small bumps called papules and small water
blisters called vesicles. These lesions tend to occur
in groups much like the lesions of herpes, thus the
term herpetiformis, meaning “like herpes.”
Because of the intense itching, the lesions are often
scratched; these scratched areas will then develop
crusts. Most DH patients can usually predict the
location of a new lesion as much as eight to 12
hours before the actual onset because of the symp-
toms of localized burning and itching. Though the
blisters tend to come out in crops, all stages can be
seen at any one time. The blisters may take from
seven to 10 days to lose their itching and burning
sensations and then begin to crust. They are rarely
inflamed and do not contain pus.

Dermatitis herpetiformis is diagnosed by a skin
biopsy. This involves removing a tiny piece of skin
near the rash and testing it for the IgA antibody.

Treatment

Dermatitis herpetiformis is treated with a gluten-
free diet and medication, such as dapsone or sul-
fapyridine, to control the rash. Drug treatment may
last several years or be lifelong as the severity of the
disease builds and subsides.

Complete elimination of gluten is healing. How-
ever, significant improvement takes months, and a
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gluten-free diet is very difficult because tiny
amounts of gluten are in almost all restaurants and
prepared foods. It is worth the effort, however,
because a gluten-free diet reduces the necessary
dapsone dosage and its associated complications,
provides an improvement in gastrointestinal symp-
toms, and attacks the cause rather than the symp-
toms of the disease. Cutting down on wheat and
gluten may reduce the amount of medication
needed but will not cure the disease.

In one study to determine the effectiveness of
the gluten-free diet for dermatitis herpetiformis, 20
patients strictly adhered to a gluten-free diet. In 10
of them, the drug therapy could be completely dis-
continued; in six, the dosage could be reduced by
at least 75 percent. In each case, however, adher-
ence to the diet for at least five months was needed
before any reduction of medication could be insti-
tuted. In a second follow-up study, however, one
patient had no response until 14 months. The
study also found that a reintroduction of gluten
into the diet of four patients resulted in the pro-
duction of symptoms and signs of DH in from one
to three weeks. Even after one year of treatment
with the gluten-free diet, the skin of the dermatitis
herpetiformis patients still contained IgA.

Dapsone will improve dermatitis herpetiformis
quickly. Because of its potential side effects, ther-
apy is typically started with a small dosage. Usually,
the patient’s symptoms of itching and burning will
subside within a few hours after taking the first pill.
The dosage of dapsone is then adjusted upward to
maintain adequate suppression of symptoms.
Minor fluctuations in dermatitis herpetiformis
severity do occur and are thought to be related to
gluten intake. The on and off response of the der-
matitis herpetiformis lesions to dapsone is dra-
matic. Itching and general symptoms are relieved
within 48 to 72 hours after starting dapsone;
lesions recur within 24 to 48 hours after discontin-
uation of dapsone therapy.

Because dapsone has potential side effects and
may have adverse effects, weekly or biweekly
blood tests are taken for the first three months.
The two side effects of dapsone, if expressed at 
all, are anemia and allergic reactions. In anemia, a
condition exists in which the old red blood cells
disintegrate earlier than they normally would

without the influence of the drug. Allergic reac-
tions, known as the dapsone syndrome, may develop
days, months, or years later. Common symptoms
include fever, swollen glands, rash, and abdominal
pain.

Alternative treatments of sulfapyridine or tetra-
cycline are available if dapsone cannot be used.
However, they are not as effective.

Egan, C. A., E. P. Smith, T. B. Taylor, L. J. Meyer, W. S.
Samowitz, and J. J. Zone. “Linear IgA Bullous Der-
matosis Responsive to a Gluten-Free Diet.” The Amer-
ican Journal of Gastroenterology 96, no. 6 (June 2001):
1,927–1,929.

Porter, W. M., S. A. Dawe, and C. B. Bunker. “Dermatitis
Herpetiformis and Cutaneous T-Cell Lymphoma.”
Clinical and Experimental Dermatology 26, no. 3 (May
2001): 305–306.

dermatomyositis One of a group of acquired
muscle diseases called inflammatory myopathies.
The disease, which has a somewhat short and rela-
tively severe onset, affects both children and
adults. However, it most commonly occurs in
adults 50 to 60 years old or in children from five to
15 years old. Females are affected twice as often as
males. Overall, dermatomyositis is rare, having an
incidence rate of five out of 1 million people. Der-
matomyositis is characterized by a rash accompa-
nying or, more often, preceding muscle weakness.
The rash is described as patchy, bluish purple dis-
colorations on the face, neck, shoulders, upper
chest, elbows, knees, knuckles, and back. Some
patients may also develop hardened bumps of cal-
cium deposits under the skin. The most common
symptom is muscle weakness, usually affecting
those muscles that are closest to the trunk of the
body (proximal). The muscle weakness may appear
suddenly or gradually over weeks or months.
Eventually, patients have difficulty rising from a
sitting position, climbing stairs, lifting objects, or
reaching overhead. In some cases, distal muscles
(those not close to the trunk of the body) may be
affected later in the course of the disease. Trouble
with swallowing (dysphagia), painful joints, lung
disease, and inflammation of the heart may occur.
Occasionally, the muscles ache and are tender to
touch. Patients may also feel fatigue and discomfort
and have weight loss or a low-grade fever.
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Causes

The precise cause of dermatomyositis is unknown.
However, genetic factors, viral infection of the
muscles involved in body movement, and autoim-
mune reaction are all suspected to contribute.

Treatment

Treatment for dermatomyositis generally begins
with a steroid drug called prednisone. As muscle
strength improves, the medication is slowly
tapered to a maintenance level. For patients in
whom prednisone is not effective, immunosup-
pressants such as azathioprine and methotrexate
may be prescribed. Recently, a drug called intra-
venous immunoglobulin (IVIg) was claimed to be
effective and safe in the treatment of the disease.
Physical therapy is usually recommended to pre-
serve muscle function and avoid muscle atrophy.
Most cases of dermatomyositis respond to therapy.
The disease is usually more severe and resistant to
therapy in patients with cardiac or pulmonary
problems.

Euwer, R. L., and R. D. Sontheimer. “Amyopathic Der-
matomyositis: A Review.” The Journal of Investigative
Dermatology 100, Supp. (1993): 1,245–1,275.

Rockerbie, N. R., T. Y. Woo, J. P. Callen, et al. “Cutaneous
Changes of Dermatomyositis Precede Muscle Weak-
ness.” The Journal of the American Academy of Dermatol-
ogy 20 (1998): 629–632.

diagnosis of autoimmune diseases The diagnosis
of an autoimmune disease is based on a review of
the individual’s symptoms; findings from a detailed
physical examination; review of the patient’s and
family’s medical history; analysis of results from
laboratory tests such as blood, biopsy, X ray, vision,
or hearing; and the ruling out of other diseases.
Autoimmune diseases can be difficult to diagnose,
particularly early in the course of the disease.
Symptoms of many autoimmune diseases—such as
fatigue—are nonspecific and can result from a 
myriad of diseases and conditions. Additionally, a
variety of symptoms frequently accompany auto-
immune diseases, thus confusing the diagnosis
process. Sometimes the symptoms of one disease
overlap with those of another. Laboratory test
results may help but are often inadequate to con-
firm a diagnosis.

If an individual has sufficient symptoms of an
autoimmune disease (e.g., joint pain) plus a posi-
tive but nonspecific lab test, the physician will
likely request the patient to return frequently for
follow-up. The early phase of disease may be a very
frustrating time for both the patient and physician.
On the other hand, symptoms may be short-lived,
and inconclusive laboratory tests may amount to
nothing of a serious nature.

For some autoimmune diseases, such as autoim-
mune inner ear disease, there are no specific tests.
So a common approach is to look for other evi-
dence of autoimmune involvement.

In some cases, a specific diagnosis can be made.
A diagnosis shortly after onset of a patient’s symp-
toms will allow for early aggressive medical ther-
apy. For some diseases, patients will respond
completely to treatments if the reason for their
symptoms is discovered early in the course of their
disease.

diet/nutrition Recent findings have emphasized
the importance of nutritional factors in auto-
immune diseases. Changes in diet have been linked
to autoimmune disorders as a specific pathogenetic
mechanism and also for the malnutrition condi-
tions frequently documented in autoimmune
patients. Although the precise function of different
nutrients is not completely known, trace elements
and vitamins are certainly important for the con-
trol of inflammation and of susceptibility in infec-
tions, even if their role is not clear. More research
is necessary to clarify the link between the dietary
component and autoimmune diseases. However,
studies in SYSTEMIC LUPUS ERYTHEMATOSUS and
RHEUMATOID ARTHRITIS have demonstrated that
good nutrition can help diminish the severity of
these disorders and help treatment with no side
effects. In some autoimmune diseases, though,
researchers believe that elements of the diet may
be detrimental, such as in autoimmune diseases of
the thyroid, where dietary iodine may be an impor-
tant enhancing factor. Other autoimmune diseases
are also affected by diet and nutrition.

CELIAC DISEASE—The only treatment for celiac dis-
ease is to follow a gluten-free diet, which means
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avoiding all foods that contain wheat (including
spelt, triticale, and kamut), rye, barley, and pos-
sibly oats—that is, most grains, pasta, and cere-
als and many processed foods. Despite these
restrictions, people with celiac disease can eat a
well-balanced diet with a variety of foods,
including bread and pasta. For example, instead
of wheat flour, people can use potato, rice, soy,
or bean flour. Alternatively, they can buy
gluten-free bread, pasta, and other products
from special food companies. A related, but sep-
arate, autoimmune disease, DERMATITIS HERPETI-
FORMIS is also treated with a gluten-free diet.

CHRONIC FATIGUE SYNDROME—According to the
American Academy of Family Physicians, “Eat a
well-balanced diet that’s low in fat but high in
fiber and complex carbohydrates. Avoid eating
too many simple sugars such as candy and
sweets. Eat more fruits and vegetables. They’re
good sources of energy and vitamins and miner-
als.”

INSULIN-DEPENDENT DIABETES—In addition to taking
insulin, diabetes patients must closely monitor
their diet for successful disease management,
adjusting it when necessary to optimize glucose
control. A diabetes diet is a well-balanced meal
plan that controls the types and amounts of food
eaten.

INTERSTITIAL CYSTITIS (IC)—Some types of IC
respond well to changes in the diet. No scientific
evidence proves that diet affects IC, but many IC
patients believe that eliminating certain foods
from their diet helps treatment. Others say that
specific foods cause flare-ups. Many physicians
also see evidence of certain foods helping or
hurting their IC patients.

MÉNIÈRE’S DISEASE—Some physicians recommend a
change of diet to help control Ménière’s symp-
toms. Eliminating caffeine, alcohol, and salt may
relieve the frequency and intensity of attacks in
some people. Restricting salt intake helps large
numbers of Ménière’s patients, but there is no
scientific explanation for why a low-sodium diet
works.

SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)—It appears
that substantial dietary intake of alfalfa seeds or
sprouts may produce lupus and lupuslike symp-
toms in humans, monkeys, and mice. A non-

protein amino acid, L-canavanine, naturally
present in alfalfa seeds and sprouts, is thought to
be responsible for the autoimmune effects. It has
been suggested that patients with autoimmune
disease such as SLE avoid large amounts of
alfalfa seeds and sprouts.

“Chronic Fatigue Syndrome: How to Help Yourself.”
American Family Physician 65, no. 6 (March 2002):
1,095.

Danieli, M. G., and M. Candela. “Diet and Autoimmu-
nity.” Recenti Progressi in Medicina 81, no. 7–8
(July–August 1990): 532–538.

“Interstitial Cystitis Diet Tips.” Available online. URL:
http://www.elmiron100.com/diet.html. Downloaded
on 15 July 2002.

Malinow, M. R., E. J. Bardana, B. Pirofsky, S. Craig, and
P. McLaughlin. “Systemic Lupus Erythematosus-Like
Syndrome in Monkeys Fed Alfalfa Sprouts: Role of a
Nonprotein Amino Acid.” Science 216 (1982):
415–417.

Montanaro, A., and E. J. Bardana. “Dietary Amino Acid-
Induced Systemic Lupus Erythematosus.” Rheumatic
Diseases Clinics of North America 17 (1991): 323–332.

Prete, P. E. “Effects of L-Canavanine on Immune Func-
tion in Normal and Autoimmune Mice: Disordered B-
Cell Function by a Dietary Amino Acid in the
Immunoregulation of Autoimmune Disease.” Cana-
dian Journal of Physiology and Pharmacology 63 (1985):
843–854.

Rall, Laura C., and Ronenn Roubenoff. “Nutrition and
Connective Tissue Health.” Nutrition Today 35, no. 4
(July 2000): 142.

disability/disability benefits Autoimmune dis-
eases cause varying degrees of disability and affect
all patients differently. In many cases, though, the
disability is sufficient to curtail or prohibit the
patient from his or her normal work. When taken
as a whole, autoimmune diseases represent the
fourth-largest cause of disability among women in
the United States.

Social Security pays disability benefits under
two programs: the Social Security Disability Insur-
ance Program and the Supplemental Security
Income (SSI) Program. Medical requirements for
disability payments under both programs are the
same. Eligibility for Social Security disability is
based on prior work history, and SSI payments are
made on the basis of financial need.
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discoid lupus A benign, distinctive disk-shaped
rash that is chronic. It affects only the skin and not
the internal organs. Females outnumber males
with this condition three to one. Discoid lupus is
neither cancerous nor contagious. The initial lesion
is a small or moderate-sized, coin-shaped red patch
that arises spontaneously or after mild injury or
exposure to sunlight. The disease spreads to other
areas. However, it may be confined to the exposed
areas of the body, such as the face, scalp, ears,
chest, and arms. The inflammation occurring on
the skin may cause destruction of hair follicles and
glands and thinning of the skin, with loss of normal
color. These lesions may cause permanent scarring
and loss of hair. The disease usually comes and
goes. Discoid lupus will rarely go away and not
come back.

Lupus is named after a characteristic butterfly-
shaped rash on the nose and cheeks that in ancient
times was thought to make the person look like a
wolf (lupus in Latin). The disease has many forms,
including discoid, systemic, and drug induced. Dis-
coid lupus is confined to the skin and can be rela-
tively mild. However, in some cases, the disease
can proceed to the more serious system form
where antibodies attack healthy tissues and organs
throughout the body. Several common medications
can also induce a temporary syndrome that resem-
bles lupus.

The cause of the disease is an autoimmunity.
Researchers believe that changes in the skin may
be caused by an autoimmune reaction of the
immune system, skin injury, or an inherited factor
because it tends to run in families. However, there
is no clearly defined predisposition to the disease.

Treatments for discoid lupus are directed at
symptom control. They include avoiding Sun expo-
sure, antimalarial medications (hydroxychloro-
quine/Plaquinil and others), local cortisone
injections, dapsone, and immune suppression med-
ications.

Cortisone ointment applied to the skin in the
affected areas will often improve the lesions and
slow down their progression. Cortisone injections
into the lesions usually are more effective than the
ointment form of cortisone. Plaquenil will often
improve the condition, but patients on Plaquenil
need eye exams once a year to prevent damage to

the retina of the eye, plus periodic blood work.
Patients whose condition is sensitive to sunlight
need to wear a sunscreen of SPF 15 or higher daily
and a hat while outdoors. At present, the disease
has no known cure. (See also SYSTEMIC LUPUS ERY-
THEMATOSUS.)

disease A condition or impairment that inter-
feres with the performance of the vital functions
and having a specific history, clinical signs, symp-
toms, and laboratory findings. It may be caused by
environmental factors, infections, genetic factors,
or to a combinations of these.

DNA (deoxyribonucleic acid) A double-
stranded molecule that encodes (stores) genetic
information about the cell growth, division, and
function of most living organisms. It plays a central
role in the determination of hereditary characteris-
tics by controlling protein synthesis in cells. DNA is
a nucleic acid composed of two chains of
nucleotides. When the cell divides, its DNA also
replicates in such a way that each of the two
daughter molecules are identical to the parent mol-
ecule.

Dressler’s syndrome This is also called post-MI
pericarditis, postcardiac injury syndrome, and post-
cardiotomy pericarditis. It is an uncommon disor-
der that may occur following a heart attack, heart
surgery, stab wounds to the heart, or blunt chest
trauma. It is characterized by pleurisy (inflamma-
tion of the outer lining of the lungs) and fever,
which may occur within days to several weeks
after a heart attack. This complication is thought to
be autoimmune, with the body’s immune system
producing antibodies that attack the damaged areas
of heart muscle. Dressler’s syndrome may be life
threatening if untreated. Recurrences are common
even with adequate treatment. It occurs in approx-
imately four out of 100,000 people.

Causes

Dressler’s syndrome is caused by an inflammatory
response in the pericardial sac (the outer covering
membrane of the heart) or necrotic (dead or
severely damaged) tissue in the heart muscle. Pain

Dressler’s syndrome   75



occurs when the inflamed pericardium rubs on the
heart.

Clinical Features

Symptoms include chest pain that may come and
go. It is either tight and crushing or sharp and stab-
bing pain radiating to the neck, shoulder, back or
abdomen. The chest pain possibly increases when
breathing. The patient will feel pain relief when
upright, standing, or sitting. He or she will experi-
ence difficulty breathing, dry cough, anxiety,
fatigue, fever, and general malaise. The diagnosis is
confirmed by detecting specific antibodies in the
blood.

Complications

If untreated, the condition can lead to a compres-
sion of the heart caused by blood or fluid accumu-
lation in the sac around the heart (pericardium),
heart failure, or an accumulation of fluid in the
lungs.

Treatment

The goals of treatment are to improve heart func-
tion and reduce symptoms. Aspirin or nonsteroidal
anti-inflammatory medications (NSAIDS) will usu-
ally relieve the inflammation of the pericardium. In
more severe cases, oral corticosteroids may be
needed. Other medications may include analgesics
to relieve pain and diuretics to remove excess fluid.

driving Operating a motor vehicle may at times
be dangerous for autoimmune patients. This is

sometimes due to medication being taken, at other
times it is because of the disease itself.

CHRONIC FATIGUE SYNDROME—Many autoimmune
diseases cause patients to be tired, but CFS
patients are particularly likely to be exhausted
to the point where they give up driving.

INSULIN-DEPENDENT DIABETES—Progressive diabetic
hypoglycemia leads to neuroglycopenia, which
impairs driving. Research suggests that persons
with Type 1 diabetes may not judge correctly
when their blood glucose level is too low to
permit safe driving and may consider driving
with a low blood glucose level even when they
are aware of the low level. Health care profes-
sionals should counsel their patients about the
risk of driving with hypoglycemia and the
importance of measuring blood glucose level
before driving.

MULTIPLE SCLEROSIS (MS)—MS patients who experi-
ence cognitive difficulties have impaired driving
skills, according to a recent study. Based on two
computerized driving tests, MS patients with
cognitive difficulties had a slower response time
than the other MS patients. Additionally, 29
percent of these subjects tested as high risk for
getting into an accident.

MYASTHENIA GRAVIS—A person’s legs may become
so weak that while driving, he or she will find it
difficult to lift their foot from accelerator to
brake.
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eating disorders INSULIN-DEPENDENT DIABETES

mellitus (IDDM) and eating disorders are relatively
common among young women in North America.
In a Canadian study, 29 percent of young women
with IDDM had highly or moderately disordered
eating behavior at the beginning of the study,
which persisted over four years in 18 percent and
improved in 11 percent. Of those with normal eat-
ing behavior at the beginning, 15 percent had dis-
ordered eating four to five years later. Among their
weight loss practices was the intentional omission
or underuse of insulin to control weight. Those
with disordered eating behavior had a higher risk
of retinopathy (damage to the retina, which can
lead to blindness).

It has been suggested that the emphasis placed
on weight and eating habits for young diabetics
adds fuel to the “diet fire” lit under so many ado-
lescents and teenagers in today’s image-conscious
culture. As the diabetics learn that drastically
decreasing food intake can diminish their diabetic
symptoms for the short term or that misusing their
insulin can contribute to weight loss, some begin to
use these tactics beyond what is safe. In some cases,
they may even be praised for keeping their weight
under control by family and friends, who are not
aware of the extent of the methods being used.

Rydall, Anne C., et al. “Disordered Eating Behavior and
Microvascular Complications in Young Women with
Insulin-Dependent Diabetes Mellitus.” The New En-
gland Journal of Medicine 336 (1997): 1,849–1,854.

economic cost of autoimmune diseases In
industrialized societies, autoimmune diseases are
serious medical problems because of their chronic
and disabling effects. For example, the end stage
renal failure caused by Type 1 INSULIN-DEPENDENT

DIABETES mellitus (IDDM) costs the U.S. Medicare
program over $2 billion per year for renal dialysis.
Similarly, providing medical care to children with
IDDM costs the Australian government $1.5 mil-
lion per year. Therapy for autoimmune diseases
continues to advance, thus increasing the demand
for clinical laboratory testing that can help diag-
nose and monitor treatments and progress. Overall,
autoimmune conditions cost an estimated $87 bil-
lion a year in healthcare expenditures in the
United States, according to a 1999 report.

• The estimated economic costs of asthma in the
United States in 1996 were $14 billion. The
largest single indirect cost in 1990 was $1 billion
for decreased productivity due to loss of school
days. Despite the widespread assumption that
asthma is a mild illness, 43 percent of the cost
was due to emergency room use, hospitaliza-
tion, and death. According to the National Insti-
tute of Environmental Health Sciences, ALLERGIC

ASTHMA itself costs an estimated $6.2 billion per
year.

• Economic costs for CROHN’S DISEASE and ULCERA-
TIVE COLITIS are estimated at between $1.8 and
$2.6 billion per year.

• According to a 1996 NIH-sponsored study,
insulin-dependent diabetes mellitus (IDDM)
patients on intensive therapy who maintain
near-normal blood sugar for life are predicted to
gain on average an extra five years of life, eight
years of sight, six years free from kidney disease,
and six years free from amputations and nerve
damage, compared with patients on standard
therapy. Intensive treatment costs about $4,500
per patient each year, and standard treatment
costs $1,700 per patient annually.



• The economic costs of INTERSTITIAL CYSTITIS (IC)
can be profound. The average annual medical
cost per IC patient in year 2000 dollars is
approximately $5,870. This leads to an esti-
mated annual cost in the U.S. of $258 million.
Research has estimated that one in four female
IC patients are less likely to be employed full-
time compared with a healthy female popula-
tion. Total lost incomes would amount to $472.2
million.

• MULTIPLE SCLEROSIS (MS) is a lifelong chronic
disease diagnosed primarily in young adults
who have a virtually normal life expectancy.
Consequently, the economic, social, and med-
ical costs associated with the disease are signifi-
cant. The National Multiple Sclerosis Society
estimates that direct and indirect costs associ-
ated with MS exceed $9 billion annually.

• According to “Psoriasis Causes as Much Disabil-
ity as Other Major Medical Diseases,” an article
published in the September 1999 Journal of the
American Academy of Dermatology, PSORIASIS costs
the nation between $2 billion and $3 billion
each year.

• The direct medical costs of RHEUMATOID ARTHRI-
TIS (RA) approach $5 billion annually, with
nearly 70 percent of these costs attributable to
hospitalizations and home nursing care.
Rheumatoid arthritis patients make more than 9
million physician visits and account for over
250,000 hospitalizations annually. The direct
cost to patients is considerable, even for those
with insurance.

In a review of RA costs published in 2000, total
average medical costs per patient were reported to
range from $5,720 to $5,822. Medication consti-
tuted between 8 percent and 24 percent of total
medical costs, physician visits between 8 percent
and 21 percent, and in-patient stays between 17
percent and 88 percent. The average number of
days absent from work due to a person’s RA was
reported to range from 2.7 to 30 days per year.

Lost productivity costs due to rheumatoid
arthritis approach $20 billion annually. Rheuma-
toid arthritis patients lose, on average, 50 percent
of potential earnings, with approximately 50 per-

cent of patients unable to work within 10 years of
onset. The lifetime indirect costs of rheumatoid
arthritis are similar to those for stroke or coronary
artery disease. Increased absenteeism, disability,
and early retirement all contribute to the loss 
of personal income resulting from rheumatoid
arthritis.

In April 2002, the Canadian Rheumatology
Association (CRA) called for the provinces to cover
the costs of biologic response modifiers in the treat-
ment of RA. Their statement addressed the eco-
nomic considerations of biologic therapies, which
cost approximately $12,000 to $17,000 per year.
Because these medications can prevent the direct
cost of joint damage, including frequent hospital-
izations and joint replacement surgery, as well as
indirect costs, such as disability and premature
death, the CRA’s research found the use of biolog-
ics justified in appropriate patients.

Most of the 300,000 Canadians with RA develop
the disease between the ages of 25 and 50. Half of
them will be disabled within 10 years of diagnosis,
so the long-term cost of not treating patients who
require biologics will be immense. The CRA esti-
mated that approximately 15,000 Canadians would
be realistic candidates for this treatment. Without
these drugs, the CRA said, millions of dollars will
be spent down the road caring for these patients
who otherwise could lead productive lives if they
received the treatment they need now.

• Because SYSTEMIC LUPUS ERYTHEMATOSUS affects
multiple organ systems, it can be an expensive
disease to manage. Treatment requires the par-
ticipation of many different medical specialists
and expensive specialized testing and proce-
dures. The average annual cost of medical treat-
ment for a lupus patient is between $6,000 and
$10,000. However, for some people with lupus,
medical costs may exceed several thousand dol-
lars every month. Lupus can be financially dev-
astating for many families.

Lupus patients often must take many medica-
tions to control symptoms or health effects of the
disease. A survey of Lupus Foundation of America
(LFA) members revealed that four of 10 people
with lupus take six or more medications at a time.
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Medications for seriously ill lupus patients easily
can exceed $1,000 per month.

About one in five lupus sufferers is disabled and
receives disability payments. Often people are dis-
abled by lupus at a very young age. LFA statistics
reveal that more than one in four lupus patients
receives his or her medical care through Medicare
or Medicaid. When combined with the cost of
Social Security disability benefits and lost wage tax
revenue, the LFA estimates the economic impact of
lupus on the federal treasury is several billion dol-
lars annually.
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education about autoimmune diseases All but a
few autoimmune diseases are relatively unknown
by the general public and even by many in the med-
ical profession. Because of this, educating physi-
cians, nurses, patients, and families of patients is
critical—with knowledge comes better understand-
ing, more effective treatment, and improved disease
management. The National Institutes of Health
(NIH) supports a variety of educational programs
aimed at improving disease management and qual-
ity of life for patients with chronic illness, their fam-
ilies, and their caregivers. To support the
recruitment and development of health care profes-
sionals who treat patients with chronic illnesses, the
NIH supports training programs in this area. Among
recent educational activities cosponsored by NIH
Institutes, Centers and Offices:

• Infectious Etiologies of Chronic Diseases

• Discovery of Human Response Genes

• Linking Environmental Agents and Autoim-
mune Diseases

• New Immunotherapies for Autoimmune Dis-
eases

• Workshop on Accelerated Atherosclerosis in
Systemic Lupus Erythematosus

• Neuropsychiatric Manifestations of Systemic
Lupus Erythematosus

• Gene Therapy Approaches for Diabetes and Its
Complications

Also heavily involved in the education and public
awareness of autoimmune diseases is the nonprofit
AMERICAN AUTOIMMUNE RELATED DISEASES ASSOCIA-
TION (AARDA). One of the purposes of the John
Hopkins Autoimmune Disease Research Center is
to enhance education about the autoimmune dis-
eases among medical students, graduate students,
residents, and postdoctoral fellows while encourag-
ing the inclusion of, and greater attention to, the
autoimmune diseases in the medical curriculum.
The Center arranges training opportunities for fel-
lows wishing to emphasize research on the auto-
immune disease in their career development. A
goal of the Center is to assist in recruiting and sup-
porting junior faculty interested in autoimmunity
aimed at sparking fresh insights into the pathogen-
esis of autoimmune disease, seeking novel treat-
ments, and developing strategies to prevent these
diseases among those at risk. Another goal is to
serve as a clearinghouse for reliable information
about autoimmune diseases to the wider profes-
sional and lay public, fostering collaboration with
the American Autoimmune Related Disease Asso-
ciation and the World Health Organization to dis-
seminate accurate, up-to-date information.

emergency medical identification Cards, brace-
lets, or necklaces that have written messages on
them. These are used by people with diabetes or
other serious medical problems to alert paramedics
or other emergency care providers in case of a
medical emergency. (See Appendix IV—Medical
Alert Jewelry.)

employment/work One of the concerns employ-
ers have when hiring or retaining employees who
have any chronic condition is the amount of work
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time that might be lost. According to a 2001 re-
port, days when workers have to cut back on
activities because of health problems are more
common than days when workers are totally
unable to work. The research team led by Ronald
Kessler, Ph.D., of Harvard Medical School, believe
that because previous research on workplace costs
of specific illnesses has largely ignored cutback
days, it has substantially underestimated produc-
tivity loss due to illness. In the findings, 4.3 per-
cent of the 2,000 adult employees were affected by
autoimmune diseases, and these employees aver-
aged 3.2 days of impairment (either lost or cut-
back) out of 30 days.

Some autoimmune patients are unable to work
at all because of the debilitating pain, fatigue, or
loss of function. However, others continue to work,
although accommodations often are needed. For
example, individuals with CHRONIC FATIGUE SYN-
DROME (CFS) may need to reduce their activity lev-
els in order to avoid overstimulation. Jobs with
intense physical requirements, eight-hour days,
and multiple or complicated steps may not be fea-
sible. Researchers have found that jobs for CFS
individuals that are home based, part-time, job
sharing, or with flextime are more viable. Appro-
priate jobs could be those that allow extra time to
complete activities, minimize distractions, establish
a routine for daily activities that will minimize the
stress on fragile cognitive capacities, and permit
schedule relaxation to reduce confusion and
improve attention. Because individuals with CFS
are often chemically sensitive, the environment in
which they work must be relatively chemical free
of odors and scents.

Similarly, SYSTEMIC LUPUS ERYTHEMATOSUS, suf-
ferers who work in offices may be affected by any
fluorescent lights, causing them to tire quickly.
Under the Americans with Disabilities Act (ADA),
the employer may be obligated to protect an
affected lupus employee from such lighting. Passed
by Congress in 1990, the ADA bans discrimination
against people with disabilities in many areas,
including hiring and employment. At the same
time, it protects employers from having to make
changes that are unreasonable or expensive. The
ADA applies to companies employing 15 or more
people. Many of the terms in the law, such as

“unreasonable,” are being decided by the courts in
test cases.

Also helpful to workers with chronic auto-
immune diseases is the Family and Medical Leave
Act (FMLA) of 1993. It allows qualified employees
of companies with 50 or more workers to take up
to three months unpaid medical leave per year if
they are unable to work because of a serious health
condition. This can be done intermittently or by
working fewer hours per day, all with employer
approval. Such working arrangements are espe-
cially helpful when the employee has an auto-
immune disease that periodically flares up.
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endocrine autoimmunity Endocrine autoimmu-
nity deals with autoimmune disorders that affect
specific endocrine glands. Hashimoto’s thyroiditis
(low thyroid function) and Graves’ disease (over-
active thyroid function) are among the most com-
monly occurring endocrine autoimmune diseases.
The general features of endocrine autoimmune dis-
orders are similar to those for all autoimmunity.
Treatment for endocrine autoimmunity usually
consists of hormone replacement or agents to sup-
press overactive glands. The current advances
related to endocrine autoimmunity involve
improved hormone preparations for therapy and
greater awareness leading to earlier detection and
treatment.

Luborsky, Judy. “Endocrine Autoimmunity.” InFocus.
American Autoimmune Related Diseases Association,
Inc., 1998.

Weetman, Anthony P. Endocrine Autoimmunity and Associ-
ated Conditions. Dordrecht, The Netherlands: Kluwer
Academic Publishers, 1998.
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endometriosis The name endometriosis comes
from the word “endometrium,” the tissue that lines
the inner walls of the uterus. During normal men-
strual cycles, uterine endometrial tissue debris and
blood are shed in the process of menstruation.
When this tissue moves outside its usual location,
it is known as endometriosis—a problem that
affects as many as 5 million American women or
one in seven of childbearing age. Endometriosis
strikes when the endometrium implants on the
ovaries, fallopian tubes, pelvic ligaments, abdomi-
nal organs, old scars, and, in rare cases, other parts
of the body.

When this occurs, the misplaced tissue contin-
ues to respond to the menstrual cycle as if it were
still in the uterus. So at the end of every monthly
cycle, when hormones cause the uterus to shed its
endometrial lining, endometrial tissue growing
outside the uterus will break apart and bleed. How-
ever, unlike menstrual fluid from the uterus, which
is discharged from the body during menstruation,
blood from the misplaced tissue cannot escape.
Instead, it causes the formation of slowly growing,
blood-filled cysts, which have been known to grow
to the size of a grapefruit. These endometrial tissue
sites may develop into what are called lesions,
implants, nodules, or growths. Tissues surrounding
the area of endometriosis may become inflamed or
swollen. The inflammation may produce scar tissue
around the area of endometriosis. Scarring may
also form tough fibrous adhesions between pelvic
and abdominal structures. The adhesions can cause
pain in the pelvic area, irregular and heavy men-
strual bleeding, painful menstruation, painful
intercourse, and infertility.

Physicians use stages to describe the severity of
endometriosis. Endometrial implants that are small
and not widespread are considered minimal or
mild endometriosis. Moderate endometriosis
means that larger implants or more extensive scar
tissue is present. Severe endometriosis is used to
describe large implants and extensive scar tissue.

Causes

The cause of endometriosis is still unknown. One
theory is that during menstruation, some of the
menstrual tissue backs up through the fallopian
tubes into the abdomen, where it implants and

grows. Another theory suggests that endometriosis
may be a genetic process or that certain families
may have predisposing factors to endometriosis. In
the latter view, endometriosis is seen as the tissue
development process gone awry. Others have pro-
posed that it is a disease influenced by delayed
childbearing. Because the hormones made by the
placenta during pregnancy prevent ovulation, the
progress of endometriosis is slowed or stopped dur-
ing pregnancy and the total number of lifetime
cycles is reduced for a woman who had multiple
pregnancies.

Whatever the cause of endometriosis, its progres-
sion is influenced by various stimulating factors such
as hormones or growth factors. In this regard, the
National Institute of Child Health and Human
Development investigators are studying the role of
the immune system in activating cells that may
secrete factors that, in turn, stimulate endometriosis.

In fact, a large body of evidence accumulated
over the last two decades indicates that endo-
metriosis is, in large part, an autoimmune disease.
Many of the diseases that are found more fre-
quently in women with endometriosis and their
immediate families are also autoimmune.

The Endometriosis Association’s research reg-
istry tracks health problems that are reported by
women with endometriosis and their families. This
tracking shows higher rates of immune-related
problems and diseases than are found in the gen-
eral population. These range from allergies and
chemical sensitivities to severe autoimmune disor-
ders such as lupus.

Research suggests that endometriosis is associ-
ated with abnormal polyclonal B cell activation, a
classic characteristic of autoimmune disease. This
contention is further supported in that immuno-
globulin levels (particularly IgG) are elevated in
patients with endometriosis.

Researchers think that a healthy immune sys-
tem prevents normal body cells from implanting in
unusual sites. With a weakened immune system,
the stray endometrial cells are not captured by the
body’s natural defenses and are able to implant
themselves.

Some studies suggest that cytokines (substances
produced by cells in the immune system) may
influence the ability of endometrial growths to
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spread and flourish where they do not belong. A
fairly recent realization is that environmental pol-
lutants like dioxin also have profound immunolog-
ical impacts. Although the precise impact of
environmental pollutants on humans is unknown,
endometriosis may be the first human disease def-
initely linked to hormonal and immunological dis-
ruption due to pollutants.

Clinical Features

Most commonly, the symptoms of endometriosis
start years after menstrual periods begin. Over the
years, the symptoms tend to increase gradually as
the endometriosis areas increase in size. After
menopause, the abnormal implants shrink away
and the symptoms subside.

The most common symptom is pain, especially
excessive menstrual cramps (dysmenorrhea),
which may be felt in the abdomen or lower back,
or pain during or after sexual activity (dyspareu-
nia). Infertility occurs in about 30 percent to 40
percent of women with endometriosis. Rarely, the
irritation caused by endometrial implants may
progress into infection or abscesses causing pain
independent of the menstrual cycle. Endometrial
patches may also be tender to touch or pressure.
Intestinal pain may also result from endometrial
patches on the walls of the colon or intestine.

The amount of pain is not always related to the
severity of the disease. Some women with severe
endometriosis have no pain, while others with just
a few small growths have incapacitating pain.

A diagnosis of endometriosis begins with a gyne-
cologist evaluating the patient’s medical history. A
complete physical exam, including a pelvic exami-
nation, is also necessary. However, a diagnosis of
endometriosis is complete only when proven by a
laparoscopy, a minor surgical procedure in which a
laparoscope (a tube with a light in it) is inserted
into a small incision in the abdomen. The laparas-
cope is moved around the abdomen, which has
been distended with carbon dioxide gas to make
the organs easier to see. The surgeon can then
check the condition of the abdominal organs and
see the endometrial implants. The laparo-scopy
will show the locations, extent, and size of the
growths and will help with decisions about treat-
ment.

Complications

Severe endometriosis with extensive scarring and
organ damage may affect fertility. It is considered
one of the three major causes of female infertility.
However, unsuspected or mild endometriosis is a
common finding among infertile women and how
this type of endometriosis affects fertility is still not
clear. While the pregnancy rates for patients with
endometriosis remain lower than those of the gen-
eral population, most patients with endometriosis
do not experience fertility problems.

Endometrial cancer is very rarely associated
with endometriosis, occurring in less than 1 per-
cent of women who have the disease. When it does
occur, it is usually found in more advanced patches
of endometriosis in older women and the long-
term outlook in these unusual cases is reasonably
good.

Treatment

While the treatment for endometriosis has varied
over the years, doctors now agree that if the symp-
toms are mild, no further treatment other than
medication for pain may be needed. For those
patients with mild or minimal endometriosis who
wish to become pregnant, doctors are advising that,
depending on the age of the patient and the
amount of pain associated with the disease, the
best course of action is to have a trial period of
unprotected intercourse for six months to one year.
If pregnancy does not occur within that time, then
further treatment may be needed.

For patients not seeking a pregnancy where
treatment specific for the management of endo-
metriosis is required and a definitive diagnosis of
endometriosis by laparoscopy has been made, a
physician may suggest hormone suppression treat-
ment. Because this therapy shuts off ovulation,
women being treated for endometriosis will not 
get pregnant during such therapy, although some
may elect to become pregnant shortly after therapy
is stopped. Hormone treatment is most effective
when the implants are small. The doctor may pre-
scribe a weak synthetic male hormone called dana-
zol, a synthetic progestin alone, or a combination of
estrogen and progestin such as oral contraceptives.

Danazol has become a more common treatment
choice than either progestin or the birth control
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pill. Disease symptoms are improved for 80 percent
to 90 percent of the patients taking danazol, and
the size and the extent of implants are also
reduced. Although side effects with danazol treat-
ment are not uncommon (e.g., acne, hot flashes, or
fluid retention), most of them are relatively mild
and stop when treatment is stopped. Overall, preg-
nancy rates following this therapy depend on the
severity of the disease. However, some recent stud-
ies have shown that with mild-to-minimal
endometriosis, danazol alone does not improve
pregnancy rates.

Another type of hormone treatment is a synthetic
pituitary hormone blocker called gonadotropin-
releasing hormone agonist, or GnRH agonist. This
treatment stops ovarian hormone production by
blocking pituitary gland hormones that normally
stimulate ovarian cycles.

These hormones are currently being tested using
different methods of administration. One such
treatment involves a drug that is administered as a
nasal spray twice daily for six months. It works by
suppressing production of estrogen, which con-
trols the growth of the endometrial tissue. Other
treatments being developed in this category
include daily or monthly hormone injections. 
One concern is the loss of bone mineral that oc-
curs with this type of hormone therapy. This may
limit the duration and frequency of this type of
treatment.

Although pregnancy rates for women with fer-
tility problems resulting from endometriosis are
fairly good with no therapy and with only a trial
waiting period, some women may need more
aggressive treatment. Those women who are older
and who feel the need to become pregnant more
quickly or those women who have severe physical
changes due to the disease may consider surgical
treatment. Also, women who are not interested in
pregnancy but who have severe, debilitating pain
may also consider surgery.

Conservative surgery attempts to remove the
diseased tissue without risking damage to healthy
surrounding tissue. This surgery is called laparo-
tomy and is performed in a hospital under anes-
thesia. Pregnancy rates are highest during the first
year after surgery, as recurrences of endometriosis
are fairly common.

Some patients may need more radical surgery to
correct the damage caused by untreated
endometriosis. Hysterectomy and removal of the
ovaries may be the only treatments possible if the
ovaries are badly damaged. In some cases, hys-
terectomy alone without the removal of the ovaries
may be reasonable.

New surgical treatments are being developed
that further utilize the laparoscope instead of full
abdominal surgery. During routine laparoscopy,
the surgeon can cauterize small areas of
endometriosis. Other evolving techniques include
using a laser during laparoscopy to vaporize abnor-
mal tissue. This involves a shorter recovery time.
Laparoscopy treatment is possible, however, only if
the surgeon can see pelvic structures clearly
through the laparoscope. These newer techniques
should be performed by surgeons specializing in
such delicate procedures. Although these tech-
niques are promising, more study is needed to
determine if they yield results comparable to con-
ventional surgical management.
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environment and autoimmune diseases While
attempting to solve the mystery of how auto-
immune diseases begin and develop, scientists have
been exploring what role, if any, environmental
factors might play in the process. To date, they still
have not reached a consensus. A 1998 National
Institute of Environmental Health Sciences
(NIEHS) workshop, Linking Environmental Agents
and Autoimmune Disease, highlighted the need for
solid data linking exposure to a specific environ-
mental agent with a specific autoimmune disease.
Researchers stressed that the field of autoimmune
study as it relates to environmental exposures is in
its infancy, noting that they are not yet at a point
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where they can say that there are known environ-
mental causes of autoimmune diseases. Potential
environmental links are under consideration, but
the necessary combination of a theoretical frame-
work and experimental and human data needed to
fully support them does not exist. Heimer
explained the situation as follows:

Identifying specific environmental risk factors for
autoimmune diseases is highly speculative. What
data exist from epidemiologic studies are often
contradictory or show weak effects of individual
risk factors. In fact, most candidates for environ-
mental links to autoimmune disease come primar-
ily from a few well-known large-scale chemical or
drug exposures that produced autoimmune syn-
dromes. For example, in 1981, 35,000 people in
Spain developed acute “toxic oil syndrome” after
ingesting contaminated rapeseed oil. Their initial
symptoms, including fever, fatigue, and joint and
muscle pain, were similar to symptoms seen in
autoimmune diseases. In most cases, patients were
eventually categorized as having a “lupus-like” or
“scleroderma-like” disorder. (Systemic scleroderma
is an autoimmune disease that manifests through a
thickening of the skin.) A similar syndrome was
caused in the United States in 1989 by contami-
nants in the dietary supplement L-tryptophan. A
large number of medicinal drugs, approximately
40 of which are still in use today, have also pro-
duced lupus-like syndromes in some patients.
Most prominent among the more than 70 drugs
that have caused lupus-like syndromes are pro-
cainamide, a cardiac antiarrhythmic medicine, and
hydralazine, an antihypertensive drug.

Occupational exposure to vinyl chloride also has
been linked to a lupus-like syndrome, and silica
dust is known to induce scleroderma. But because
these syndromes differ in some respects from the
spontaneous diseases and because they generally
resolve when the chemical or drug exposure is
ended, researchers wonder whether these syn-
dromes provide real insight into the etiology of the
spontaneous or idiopathic diseases.

The NIEHS workshop concluded that in most
cases a definitive role for environmental agents,
chemical, physical, or infectious, in the initiation
or exacerbation of autoimmune disease is not
strong, and that hypothesis-generating feasibility
studies are needed to move the field forward. As 

a result, the NIEHS, in collaboration with other
NIH institutes, has initiated several programs
aimed at developing the preliminary data needed
to link exposures to environmental agents to the
initiation or progression of specific autoimmune
diseases.
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enzyme A protein, produced by living cells, that
promotes the chemical processes of life without
itself being permanently altered.

eosinophil A white blood cell that contains gran-
ules filled with chemicals damaging to parasites
and enzymes that decrease inflammatory reactions.
Eosinophils are believed to destroy parasitic worms
and to play a major role in allergic reactions. They
release some of the major chemical mediators that
cause bronchoconstriction in asthma.

epitope A unique shape or marker carried on an
antigen’s surface, which triggers a corresponding
antibody response.

erythrocytes/red blood cells The erythrocytes
make up the largest population of blood cells, num-
bering from 4.5 million to 6 million per cubic mil-
limeter of blood. They carry out the exchange of
oxygen and carbon dioxide between the lungs and
the body tissues. To combine with oxygen effec-
tively, the erythrocytes must contain a normal
amount of the red protein pigment hemoglobin,
the amount of which in turn depends on the iron
level in the body. A deficiency of iron and therefore
of hemoglobin leads to anemia and poor oxygena-
tion of the body tissues. Erythrocytes are con-
stantly developing from stem cells.
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essential mixed cryoglobulinemia A rare
autoimmune disorder that may involve the blood
and various other tissues and organs. The major
symptoms include unusual response to cold, skin
abnormalities, blood disorders, and generalized
weakness. There may also be joint pain, inflamed
blood vessels, and kidney problems.

Causes

The exact cause of essential mixed cryoglobuline-
mia is not known, but it is considered to be an
autoimmune disorder. In this condition, the
immune system appears to be triggered by cold
temperatures. Cryoglobulins are abnormal proteins
in the blood that become apparent when the blood
is cooled. These cryoglobulins can affect many dif-
ferent bodily systems, causing pain and dysfunc-
tion. When the cryoglobulin proteins are a mixture
of various antibody types, and forming for
unknown reasons, the condition is referred to as
essential mixed cryoglobulinemia. A link between
CRYOGLOBULINEMIA and hepatitis B infection is 
possible.

Clinical Features

Essential mixed cryoglobulinemia is characterized
by joint pains and swelling (arthritis), enlargement
of the spleen, skin vasculitis with purplish patches,
and nerve and kidney disease. This can lead to
recurrent pain in the abdomen, heart attack, and
bleeding in the lungs. Weight loss can occur as well
as poor appetite.

Complications

Kidney damage can be serious. Recent reports state
that permanent failure of the kidney occurs in
approximately 10 percent of patients. Death can
occur, usually from serious heart disease, infection,
or brain hemorrhage.

Treatment

Essential mixed cryoglobulinemia is treated with
combinations of medications that reduce inflam-
mation and suppress the immune system. Medi-
cations used include nonsteroid antiinflammatory
drugs (ibuprofen, aspirin), cortisone prepara-
tions (prednisone, prednisolone), cyclophospha-
mide (Cytoxan), chlorambucil (Leukeran), and
azathioprine (Imuran). Plasmapheresis, a procedure

whereby the blood’s serum is replaced with saline
(salt water), is also performed for severe symptoms.
Recent studies have demonstrated some benefit
when using interferon alpha for those patients
with evidence of hepatitis C virus, particularly
those with mild disease or in those with remis-
sion of manifestations after immune suppression
treatment.

Shiel Jr., William C. “Essential Mixed Cryoglobulinemia,”
MedicineNet.com. Available online. URL: http://
www.medicinenet.com. Downloaded on 16 July
2002.

Evans’ syndrome A rare autoimmune disorder in
which the body makes antibodies that destroy the
red blood cells, platelets, and white blood cells. It
was first mentioned in 1951 by American physician
Robert S. Evans (1882–1971) and associates who
described a group of patients with “primary throm-
bocytopenic purpura” and “acquired hemolytic
anemia.” Although these patients had varying
symptoms, there was a strong suggestion of a com-
mon autoimmune mechanism. Other similar
reports followed until 1980, when Pui, Williams,
and Wang published the first significant report
describing Evans’ syndrome in childhood. Their
criteria for diagnosis included both thrombocytope-
nia and autoimmune hemolytic anemia with no
other known underlying cause for the disease.
Evans’ syndrome patients may be affected by low
levels of all three types of blood cells at one time or
may have problems with only one or two of them.

Causes

The specific cause for Evans’ syndrome is un-
known. Researchers have speculated that for every
case, the cause may be different. No genetic links
have been identified.

Clinical Features

The course of Evans’ syndrome varies by case. The
patient may be symptomatic of whatever blood lev-
els are down. If the red blood cells are down, the
problems complained of may be weakness, fatigue,
shortness of breath, and the usual things associated
with anemia. With low platelets, the patient may be
susceptible to bleeding and major bruising from
minor bumps and cuts. A bump on the head could
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cause severe brain hemorrhage and death. With low
white blood cells, the patient has increased suscepti-
bility to infections and difficulty in fighting these
infections. The patient may have problems with one,
two, or all three of these blood lines at one time.

Complications

Patients with Evans’ syndrome are reported to
have a greater tendency to develop other autoim-
mune disorders such as lupus and rheumatoid
arthritis. They have a tendency to develop various
malignancies.

Treatment

Treatment of Evans’ syndrome varies and so far has
been unsatisfactory, with no “magic bullets” identi-
fied as a cure. Steroids are frequently used to help
suppress the immune system or to decrease the
production of the “bad antibodies.” Intravenous
immune globulin or IVIg is often tried as is
chemotherapy when responses to other treatments
are not satisfactory. Splenectomy has frequently
been done, but the benefits of this are usually
short-lived. In a recent study, the beneficial effects
from splenectomy had lasted an average of one
month. Closely monitoring the patients’ complete
blood count is crucial to the patients’ treatment.
Blood transfusions are done in crisis situations to
help stabilize the patient. However, this is not a
long-lasting solution because these cells are usually
destroyed very quickly by the body. The prognosis
with Evans’ syndrome is guarded. Some patients
have episodes of major blood cell destruction fol-
lowed by long remissions, while others have
chronic problems with no remissions.
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exercise In some autoimmune diseases, exercise
is an important component of disease manage-

ment. In INSULIN-DEPENDENT DIABETES mellitus, for
example, exercise makes the insulin more efficient.

Exercise is a commonly recommended treat-
ment for ANKYLOSING SPONDYLITIS (AS). In one
study, researchers concluded that unsupervised
recreational exercise improves pain and stiffness
and that back exercise improves pain and function
in patients with AS. However, these effects differ
with the duration of AS. Health status is improved
when patients perform recreational exercise at
least 30 minutes per day and back exercises at least
five days per week. In a Dutch study of patients
with AS, a three-week course of combined spa-
exercise therapy, in addition to drug treatment and
weekly group physical therapy alone, provided
beneficial effects. The researchers concluded that
these beneficial effects may last for at least 40
weeks.

Most patients with SYSTEMIC LUPUS ERYTHEMATO-
SUS can use exercise to increase aerobic capacity of
cells and improve immune function. However,
clearing any exercise program with one’s doctor is
very important. Generally, aerobic exercise is best
for lupus patients; isometric exercises should be
pursued with caution and only with medical
approval. Also, exercise is usually not recom-
mended during flares, when feeling fatigued, or if
muscles ache.

Because lupus causes joint pain and inflamma-
tion, muscle pain, and fatigue, the very thought 
of exercising can be a challenge. In addition,
because lupus is a disease that requires a large
amount of rest, exercise is not always considered
to be so important. Although rest is important in
managing fatigue, too much rest can be harmful
to muscles, bones, joints, and overall fitness.
Keeping fit through an exercise program planned
for the specific individual can help that person
feel better, both mentally and physically. Many
types of exercises are appropriate for lupus
patients, such as swimming and walking. Regular
exercise will

• increase muscle strength,

• help prevent joints from getting stiff,

• help prevent osteoporosis,

• help keep weight under control,
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• improve cardiovascular health, and

• help reduce stress.

Similarly, although bed rest is considered ther-
apy for many RHEUMATOID ARTHRITIS (RA) patients,
it is recommended only until inflammation sub-
sides. After that, the acute inflammatory response
becomes more chronic from the downward spiral-
ing of the patient’s physical condition. RA patients
die 10 to 15 years earlier than nonafflicted individ-
uals, but the research shows a predictably higher
mortality rate in RA patients who are inactive.
Thus, exercise and physical activity is an important
part of the treatment of rheumatoid arthritis. Daily
exercise can reduce joint pain and stiffness and 
also increase flexibility, muscle strength, and
endurance—generally helping to promote a better
and longer life. It is important, however, that indi-
vidual needs are assessed before developing an
exercise program. RA patients are divided into four
classifications based on their physical abilities and
handicaps. Different types of exercise should be
implemented according to the level of the patient.
In one study, a short-term intensive exercise pro-
gram in active RA was found to be more effective
in improving muscle strength than a conservative
exercise program and did not have deleterious
effects on disease activity.

In a Canadian study, 59 women with FIBRO-
MYALGIA, evaluated over a three-year period, most
frequently identified physical exercise as the most
helpful treatment.

Individuals with MULTIPLE SCLEROSIS (MS) have
long been advised to avoid participation in exer-
cise in order to minimize the risk of exacerbation
and symptoms of fatigue. There is, however,
increasing interest in how acute and chronic exer-
cise affect physiological and psychological func-
tioning in MS.

According to the Chronic Syndrome Support
Association (CSSA), stretching and gentle aerobic
exercise are essential for many autoimmune condi-
tions. However, some experts caution against
implementing an exercise program for those with
CHRONIC FATIGUE SYNDROME (CFS). According to the
American Academy of Family Physicians, modest
exercise reduces fatigue and improves functioning

and fitness in up to 75 percent of people with CFS.
“It’s important to exercise within your limits. Begin
with as little as five minutes of light to moderate
exercise a day. Then slowly increase how long and
how hard you exercise. Always stop exercising
before you feel overly tired. Try different forms of
physical activity, such as walking, swimming, pool
exercises, stationary exercise machines, stretching,
T’ai chi, and yoga.”

The CSSA suggests that the optimum time of
day for exercise is approximately five hours before
bedtime, although any time of day may be benefi-
cial. Stretching can and should be done several
times a day—simple things like shoulder rotation
can be done in almost any setting. The CSSA cau-
tions that some traditional repetitive regimens
should not be performed because they can exacer-
bate pain. Those people who cannot tolerate aero-
bic exercise may respond better to a program of
simple basic stretches. Many people with severe
pain have found that water therapy in a heated
pool provides some relief.

Most importantly, the CSSA cautions, people
with autoimmune diseases need to listen to their
bodies and not push too hard. A general rule of
thumb is “always stop exercising while you still
could do a little more.” The old adage “no pain, no
gain” does not apply to autoimmune conditions.

Writing in IDEA Health & Fitness Source magazine,
Rosemary Lindle, Ph.D. emphasized the need to
assess each person individually, “A growing body of
evidence suggests that while the immune system is
enhanced by moderate exercise, intense long-dura-
tion exercise (overtraining) may impair immune
function. Although certainly not conclusive, many
studies indicate that further research on the link
between overtraining and autoimmunity is war-
ranted. Since overtraining has been shown to have
such a deleterious effect on the immune system, it
seems entirely plausible that overtraining could
trigger an autoimmune response in genetically pre-
disposed individuals.”
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experimental allergic encephalomyelitis (EAE)
This is also called experimental autoimmune
encephalomyelitic. It is a disease of the central ner-
vous system that can be induced in laboratory ani-
mals. This disease serves as an animal model for
MULTIPLE SCLEROSIS (MS). Animal models of human
diseases are diseases of nonhuman species that
closely resemble their human counterparts and are
studied with a view to understanding and treating
the human form better. EAE is not multiple sclero-
sis, nor is it a single disease in a single species, but
its different forms resemble the various forms and
stages of MS very closely in a number of ways. Like

multiple sclerosis, EAE is a demyelinating disease—
it destroys the myelin, the fatty sheath that protects
and surrounds nerve fibers. EAE can be induced in
rats, mice, guinea pigs, rabbits, and monkeys. It has
both relapsing-remitting and progressive-relapsing
forms.

Much of the current knowledge about the
pathology and immunology of MS has been gained
from studies of animals with EAE. Information
derived from microscopic and biochemical exami-
nation of the brain, blood, and spinal cord of ani-
mals with EAE includes identifying sites in the
central nervous system that are more likely to
develop MS lesions—damaged areas—also known
as plaques, finding out which immune cells are
involved in the formation of plaques and how they
interact, and developing experimental treatments
or manipulations that can stop or reverse the
demyelinating process.

It has been possible to promote remyelination—
the growth of new myelin—in animals with EAE
using a protein normally found in the brain. Ongo-
ing studies of EAE in the laboratory will continue
to be an important early step in the development of
new therapies for multiple sclerosis.

“Experimental Allergic Encephalomyelitis,” The MS Infor-
mation Sourcebook, New York: The National Multiple
Sclerosis Society, 2001.

eye diseases A number of autoimmune diseases
exist in which the eye or various parts of the eye
may be attacked by white blood cells. Often the
autoimmune disease is systemic, with a variety of
organs throughout the body system being attacked.
Examples of such diseases include rheumatoid
arthritis, systemic lupus erythematosus, polyarteri-
tis nodosa, scleroderma, relapsing polychondritis,
and inflammatory bowel disease (ulcerative colitis
and Crohn’s disease). All these can affect the eye,
causing corneal ulcers, sclerosis, uveitis, or other
inflammation. The eye may be affected as a target
of immune inflammatory attack in any of these dis-
eases. The eye may, however, in certain instances
be the specific and only target affected by certain
autoimmune diseases. Some such diseases include
ocular cicatricial pemphigoid, Mooren’s corneal
ulcer, and various forms of uveitis. Any autoim-
mune disease affecting the eye will require sys-
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temic (e.g., oral as opposed to local, topical, or ocu-
lar) therapy. The components of the immune sys-
tem reside not in the eye but, rather, are systemic
and, therefore, regulation of those components will
require systemic therapy.

Ekong, A. S., C. S. Foster, and M. R. Roque. “Eye
Involvement in Autoimmune Blistering Diseases.”

Clinics in Dermatology 19, no. 6 (November–December
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achusetts Eye and Ear Infirmary. Available online.
URL: http://www.meei.harvard.adulshared/ophtho/
uveit.html. Downloaded on 16 July 2002.
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family, the impact of autoimmune diseases
Diagnosis of an autoimmune disease will have a
profound impact on the entire family. The Ameri-
can Autoimmune Related Diseases Association
(AARDA) cautions that initially one must “give
yourself and your family time to adjust. Nobody
adjusts overnight to something that may signifi-
cantly impact on the rest of his or her life.” In
some cases, the patient must deal with the disinte-
gration of a marriage or family support network
due to the added stresses of a chronic illness.
Within the family, changes in primary relation-
ships usually occur as a result of the illness. Assis-
tance may be necessary for everyday activities or
to fulfill one’s role as a spouse, parent, worker, and
friend. Patterns of giving and taking may need to
be adjusted.

The fact that a preponderance of autoimmune
patients are young women exacerbates the impact
of these diseases on family. When a wife and
mother faces disability, the family structure can be
threatened. When the husband has the autoim-
mune disease, his customary role and responsibility
as primary financial provider and involved father
may be disrupted. Conflict can arise when the
chronically ill husband feels tension and frustration
because he cannot function in every capacity that
he once did. Children, in particular, may feel fright-
ened or upset by a parent’s illness.

In a 1993 study of the families of RHEUMATOID

ARTHRITIS (RA) sufferers, for most children the
effect of living with a parent suffering from a
painful, chronic illness was not detrimental, but a
minority suffered verbal and physical abuse. The
disease had wide-ranging effects on sexual and
working relationships. However, marriage to a
partner with RA did not result in a threat to the
relationship for the majority.

In a later study, researchers found that dep-
ression for both RA patients and their partners
were slightly elevated and that 35.7 percent of
patients and 23.3 percent of well partners had
scores high enough for possible clinical depres-
sion. Interestingly, there was no significant differ-
ence between the patients’ level of distress and
that of the partners.

Another autoimmune disease with great impact
on the family is MULTIPLE SCLEROSIS (MS). In a Dan-
ish study, more than half of the patients (56.4 per-
cent) were dependent on help from close relatives,
most frequently spouses. The need for help, the
risk of divorce, loss of contact with relatives, diffi-
culty in going out, the need for structural changes
in the home, and the need for a pension became
greater with increasing physical handicap.

A British study in 2000 assessed the effects of
MS on the patients’ ability to fulfill their chosen
family and social roles and examined the impact of
the disease on their relatives. The standards of liv-
ing of 37 percent of patients and their families had
declined as a direct result of the disease. Most fam-
ily caregivers reported symptoms that clearly
related to anxiety and symptoms of depression. The
occurrence of these symptoms was associated with
disease severity. The professional career of 57 per-
cent of relatives was also adversely affected by the
patient’s illness.

However, the family is affected not only when a
parent has a chronic illness. Autoimmune diseases
in children impact the family as well. As May
wrote, “In families the whole is greater than the
sum of the parts. All family members are intercon-
nected, interdependent and exist in a fragile bal-
ance. What happens to one affects all the others.
Having a child with a chronic illness or disability
creates permanent change in family dynamics.



Often roles become stratified, communication may
break down and personal needs can go unmet.”

In a study of the impact of childhood chronic ill-
ness within a family context, the mothers of asth-
matic children reported a greater number of
internalizing behavior problems in their children,
perceived their own social support as less adequate,
and reported a greater number of stressful events
than mothers of healthy children of the same age
and sex. Regression analyses demonstrated that
family functioning, maternal social support, and
chronic illness were significantly related to the psy-
chological adjustment of the child.

Several studies have examined family function-
ing where a child has Type 1 or INSULIN-DEPENDENT

DIABETES mellitus (IDDM). Faulkner and Clark
found that parental life satisfaction was most
affected by the burden the child’s diabetes placed
on the family. The event having the most impact
on parental quality of life was the frequency of
telling others about the child’s diabetes. The great-
est worry was that the child would develop com-
plications from diabetes. Parents of elementary
school-age children experienced significantly
greater life satisfaction than parents of adolescents.
Married parents had higher life satisfaction than
those who were divorced. Metabolic control was
associated with the life satisfaction of parents.

An Australian study examined the initial impact
and subsequent adjustment to the diagnosis of
IDDM. Children between one and 14 years of age
and their families were assessed several weeks after
diagnosis and again a year later using standardized
measures of child behavior, parental mental health,
and family functioning. Their findings suggest that
most children and their parents exhibit satisfactory
individual adjustment after a period of initial stress
but family functioning is affected in complex ways.
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fatigue Fatigue is an overwhelming continual
sense of exhaustion and the inability to perform
mental and physical activities at normal levels.
Complaints of being fatigued are common in
today’s time-pressured culture. Reports have stated
that as many as 20 percent of adults claim to be
fatigued most of the time and that 15 million doc-
tor visits per year in the United States are moti-
vated by the feeling of fatigue. For some people,
fatigue is equated to being sleepy during nonsleep
hours, general malaise, or physical weakness—
most often from lifestyle factors such as lack of
sleep, excessive activity, or overwork. For others,
fatigue is more debilitating and more chronic—
likely to stem from a disease or other serious med-
ical condition.

Fatigue accompanies many of the autoimmune
diseases. Learning how to pace their activity lev-
els can help patients maintain control of their ill-
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nesses. This means listening to their bodies and
stopping before feeling tired in order to sustain
relatively normal and consistent energy levels.
According to the American Autoimmune Related
Diseases Association, patients often feel guilty if
they slow their pace and therefore rest only when
they are not feeling well or are very tired. This
forced rest period can last a few days and patients
then try to “catch up” and accomplish all they
were unable to do during the time they were 
resting.

Among the autoimmune diseases where fatigue
is a prominent symptom are Addison’s disease,
celiac disease, chronic fatigue syndrome, fibromyal-
gia, Graves’ disease, Hashimoto’s thyroiditis, in-
flammatory bowel disease, insulin-dependent
(Type 1) diabetes, Sjögren’s syndrome, and systemic
lupus erythematosus (SLE).

Ladd, Virginia. “Coping With Autoimmunity.” In Focus.
American Autoimmune Related Diseases Association,
Inc. Available online. URL: http://aarda.org/coping
_art.html. Posted 2001.

fertility The condition, quality, or degree of being
capable of contributing to reproduction; in women,
the ability to conceive. Although autoimmune dis-
eases generally do not impair fertility of patients,
important exceptions exist. The role antibodies
play in infertility is unclear, and studies often con-
tradict each other. Still, many physicians will check
the immune system for antiphospholipid antibod-
ies (APA).

Individuals with a history of repeated pregnancy
loss are among those at high risk for developing
antiphospholipid antibodies. Detection of APA is
helpful in identifying individuals at risk for recur-
rent pregnancy loss and thrombosis as well as in
selecting appropriate treatment. APA have been
reported to identify women experiencing infertility
associated with endometriosis, premature ovarian
failure, failure to conceive after in vitro fertilization
or embryo transfer procedures, and unexplained
fertility.

The presence of thyroid antibodies may directly
result in infertility or pregnancy loss. Moreover, if
these antibodies have damaged the thyroid and a
low thyroid hormone level is present, fertility may
be hampered. Some women who have fertility

problems actually have undiagnosed underlying
autoimmune thyroid problems.

Researchers have also determined that women
destined to develop RHEUMATOID ARTHRITIS may
have reduced fertility that would have occurred
prior to the onset of arthritis.

Sterility and fertility rates for women with SYS-
TEMIC LUPUS ERYTHEMATOSUS are comparable to con-
trol groups without disease, but fertility may be
decreased during FLAREs. This may be the result of
hormonal changes caused by lupus or from side
effects of medications used to treat lupus.

Because of the high incidence of autoantibodies
they found in patients with primary infertility,
Cubillos et al. suggest the possibility of a direct
involvement of these antibodies in reproductive
failure. They conclude, therefore, that patients
with a history of reproductive failure should be
immunologically evaluated and treated before
undergoing assisted fertilization techniques.

Antispermatozoal antibodies in semen affect
male fertility by reducing the capacity of the sper-
matozoa to penetrate cervical mucus. Several ANTI-
GENs of the human sperm cell can stimulate
production of autoantibodies in certain individuals.
This occurs in a number of spontaneous cases and
leads to a condition of immunological infertility. It
also occurs in a majority of men who have had a
vasectomy. Many recent developments allow for
the detection of the antibody, the study of its sig-
nificance, and the treatment of this autoimmune
disease. 

(See also ANTIPHOSPHOLIPID SYNDROME, SPERM

[TESTICULAR] AUTOIMMUNITY.)
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fibromyalgia Fibromyalgia is a chronic disorder
characterized by widespread pain in the muscles
and tissues surrounding the joints, fatigue, and
multiple tender points (tenderness that occurs in
precise, localized areas, particularly in the neck,
spine, shoulders, and hips). People with this syn-
drome may also experience sleep disturbances,
morning stiffness, irritable bowel syndrome, anxi-
ety, and other symptoms. Fibromyalgia is also often
accompanied by depression. Other names for this
disorder have been fibromyitis, fibromyositis,
fibrositis, and tension myalgia.

According to the American College of Rheuma-
tology, fibromyalgia affects 3 to 6 million Ameri-
cans. It primarily occurs in women of childbearing
age, but children, the elderly, and men can also be
affected. Nine in 10 fibromyalgia patients are
female. In the United States, 3 to 6 million people
may be afflicted with its symptoms, and an esti-
mated 15 percent to 20 percent of patients (90 per-
cent of them women) seen in rheumatology
practice have fibromyalgia.

Fibromyalgia has only recently gained recogni-
tion as a distinct clinical entity with the establish-
ment of diagnostic criteria in 1990. This common
and perplexing disorder, which superficially resem-
bles other disorders such as rheumatoid arthritis,
has often been dismissed as an imaginary or psy-
chiatric problem or a form of malingering. Patients
commonly complain of widespread pain and ten-
derness, fatigue, and exhaustion after minimal
effort. Often they feel unrested after sleep, and
sleep laboratory tests are usually normal. A diag-
nosis can be confirmed by a characteristic pattern
of specific points on the body that are exquisitely
tender to palpitation. Fibromyalgia has not been
identified as an autoimmune disorder itself. How-
ever, it is well known that fibromyalgia often
accompanies other endocrine and rheumatic
autoimmune disorders.

Causes

Although the cause of fibromyalgia is unknown,
researchers have several theories about causes or
triggers of the disorder. Some scientists believe that

the syndrome may be caused by an injury or
trauma. This injury may affect the central nervous
system. Fibromyalgia may be associated with
changes in muscle metabolism, such as decreased
blood flow, causing fatigue and decreased strength.
Others believe the syndrome may be triggered by
an infectious agent such as a virus in susceptible
people, but no such agent has been identified.
Researchers have found pain-processing abnormal-
ities in the spines and brain stems of those with
fibromyalgia.

In 1999, researchers found antipolymer anti-
bodies in approximately one-half of all patients
who were diagnosed with fibromyalgia and in
more than 60 percent of the fibromyalgia patients
with severe fibromyalgia symptoms. Patients with
diseases frequently confused with fibromyalgia,
including rheumatoid arthritis, systemic lupus ery-
thematosus, and systemic sclerosis/scleroderma,
had a much lower incidence of these antibodies
than did the fibromyalgia patients. It is possible, the
researchers pointed out, that antipolymer antibod-
ies are associated with one of the several different
causes of fibromyalgia, perhaps the cause that
tends to produce the most severe symptoms. The
published data indicate that this may be the case,
although more research is needed. In addition to
serving as a marker for fibromyalgia, these anti-
bodies may also be directly involved in initiating or
promoting fibromyalgia.

Clinical Features

Fibromyalgia is difficult to diagnose because many
of the symptoms mimic those of other disorders.
The physician reviews the patient’s medical history
and makes a diagnosis of fibromyalgia based on a
history of chronic widespread pain that persists for
more than three months. The American College of
Rheumatology (ACR) has developed criteria for
fibromyalgia that physicians can use in diagnosing
the disorder. According to ACR criteria, a person is
considered to have fibromyalgia if he or she has
widespread pain in combination with tenderness in
at least 11 of 18 specific tender point sites. Fibro-
myalgia is characterized by the constant presence
of widespread pain so severe that it is often inca-
pacitating. It is also characterized by the total ab-
sence of any definable pathophysiological or
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laboratory abnormality, even under that most
intense scrutiny.

Treatment

Treatment of fibromyalgia requires a comprehen-
sive approach, with the physician, physical thera-
pist, and patient all playing active roles in its
management. Studies have shown that aerobic
exercise, such as swimming and walking, improves
muscle fitness and reduces muscle pain and ten-
derness. In a 2001 study, fibromyalgia patients
found exercise to be more effective in easing their
symptoms than medication or alternative treat-
ments. The researchers, led by Dr. Reino Poyhia of
Helsinki University Central Hospital in Finland,
also discovered that fibromyalgia patients’ symp-
toms tended to get better with time.

In a recent study, fibromyalgia patients who
meditated for up to 45 minutes six days a week felt
less depressed, slept better, and were less likely
than nonmeditators to report that their condition
was adversely affecting their lives. The theory for
this result is that meditation may help reduce pain
by lowering levels of the stress hormone cortisol. In
some cases, meditation can increase tolerance
without changing pain intensity. The benefits of
meditation lasted all day.

Heat and massage may also give short-term
relief. Antidepressant medications may help ele-
vate mood, improve quality of sleep, and relax
muscles. Patients with fibromyalgia may benefit
from a combination of exercise, medication, physi-
cal therapy, and relaxation.

Poyhia, R., D. Da Costa, and M. A. Fitzcharles. “Pain and
Pain Relief in Fibromyalgia Patients Followed for
Three Years.” Arthritis and Rheumatism 45, no. 4
(August 2001): 355–361.

Sephton, Sandra E. “Effects of a Meditation Program on
Disease Symptoms in Women with Fibromyalgia.”
Presented at American Psychosomatic Society Annual
Meeting, held March 7–10, 2001 in Monterey, Calif.

Wilson, Russell B. et al. “Anti-Polymer Antibody Reactiv-
ity in a Subset of Patients with Fibromyalgia Corre-
lates with Severity.” Journal of Rheumatology 26, no. 2
(February 1999): 402–407.

fibromyalgia research The National Institute of
Arthritis and Musculoskeletal and Skin Diseases
(NIAMS) is sponsoring research that will increase

understanding of the specific abnormalities that
cause and accompany fibromyalgia with the hope
of developing better ways to diagnose, treat, and
prevent this disorder.

Recent NIAMS studies show that abnormally
low levels of the hormone cortisol may be associ-
ated with fibromyalgia. At Brigham and Women’s
Hospital in Boston, Massachusetts, and at the Uni-
versity of Michigan Medical Center in Ann Arbor,
researchers are studying regulation of the function
of the adrenal gland (which makes cortisol) in
fibromyalgia. People whose bodies make inade-
quate amounts of cortisol experience many of the
same symptoms as people with fibromyalgia. It is
hoped that these studies will increase understand-
ing about fibromyalgia and may suggest new ways
to treat the disorder.

NIAMS research studies are looking at different
aspects of the disorder. At the University of
Alabama in Birmingham, researchers are concen-
trating on how specific brain structures are
involved in the painful symptoms of fibromyalgia.
At George Washington University in Washington,
D.C., scientists are investigating the causes of a
post–Lyme disease syndrome as a model for fibro-
myalgia. Some patients develop a fibromyalgia-
like condition following Lyme disease, an
infectious disorder associated with arthritis and
other symptoms.

NIAMS-supported research on fibromyalgia
also includes several projects at the Institute’s
Multipurpose Arthritis and Musculoskeletal Dis-
eases Centers. Researchers at these centers are
studying individuals who do not seek medical care
but who meet the criteria for fibromyalgia. (Poten-
tial subjects are located through advertisements 
in local newspapers asking for volunteers with
widespread pain or aching.) Other studies at the
centers are attempting to uncover better ways to
manage the pain associated with the disorder
through behavioral interventions such as relax-
ation training.

In March 1998, NIAMS and several other NIH
institutes and offices issued a Request for Proposals
to promote research studies of fibromyalgia. As a
result of this request, NIAMS and its partners
recently funded 15 new fibromyalgia projects total-
ing more than $3.6 million.
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flare In autoimmune diseases, a period of active
immune reaction initiated by some trigger, such as
stress, surgery, drugs, or even exposure to sunlight.

fungi Members of a class of relatively primitive
vegetable organisms. Fungi include mushrooms,
yeasts, rusts, molds, and smuts.
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gamma globulin A group of proteins found in
blood plasma that contains immunoglobulins or
antibodies produced by that individual. These anti-
bodies are produced as a protective reaction of the
body’s immune system to the invasion of disease-
producing organisms. It can be extracted from the
blood of a person who is immune to a certain infec-
tion and injected into another person who has
been exposed to the disease. These extracts can
provide quick but temporary immunity to infec-
tious diseases such as hepatitis, rubeola (measles),
poliomyelitis, tetanus, or yellow fever. The gamma
globulin used for such purposes is extracted from
blood plasma from a large, diverse adult popula-
tion. The resulting mixture is thus likely to contain
a wide variety of antibodies, because it includes the
combined gamma globulin of all the donors.
Gamma globulin is also administered to people
who cannot produce enough antibodies and to
some patients who have low blood platelet counts
because of autoimmune diseases. Also known as
immune serum globulin and immune globulin.

gene The functional and physical unit of heredity
passed from parent to offspring. A gene is part of a
deoxyribonucleic acid (DNA) molecule. Humans
have between 50,000 and 100,000 genes. Genes
carry instructions that allow the cells to produce
specific proteins (the building blocks of bodies)
such as enzymes. The body buries genes deep in
the heart of every cell, the nucleus, and organizes
them in the chromosomes that hold the DNA. Only
certain genes in a cell are active at any given
moment. As cells mature, many genes become per-
manently inactive. The pattern of active and inac-
tive genes in a cell and the resulting protein
composition determine what kind of cell it is and

what it can and cannot do. Genes determine obvi-
ous traits, such as hair and eye color, as well as
more subtle characteristics, such as the ability of
the blood to carry oxygen. Complex traits, such as
physical strength, may be shaped by the interaction
of a number of different genes along with environ-
mental influences. When the DNA is damaged, it
no longer makes all the needed proteins and dis-
ease results. The word gene was derived from De
Vries’ term pangen, itself a derivative of the word
pangenesis, which Darwin (1868) had coined.

gene therapy An evolving technique used to
treat, cure, or ultimately prevent disease by chang-
ing the expression of a person’s genes. Gene ther-
apy is in its infancy. Current gene therapy is
primarily experimental, with most human clinical
trials in only the research stages. The medical pro-
cedure involves either replacing, manipulating, or
supplementing nonfunctional genes with healthy
genes.

To reverse disease caused by genetic damage,
researchers isolate normal DNA and package it into
a vector, a molecular delivery truck usually made
from a disabled virus. Doctors then infect a target
cell—usually from a tissue affected by the illness,
such as liver or lung cells—with the vector. The
vector unloads its DNA cargo, which then begins
producing the missing protein and restores the cell
to normal.

French researchers reported dramatic results in
treating a disease called severe combined immune
deficiency (SCID), the disorder suffered by David
Vetter, a boy who lived all 12 years of his life inside
a sealed plastic bubble, which protected him from
infections. In SCID, a broken gene eliminates the
production of an enzyme essential for the develop-



ment of a normal immune system. Scientists iso-
lated the normal copy of the gene and packaged it
into a vector. In the laboratory, they then used the
vector to transport the gene into the patient’s own
bone marrow cells. Bone marrow cells create the
immune system. The treated bone marrow cells are
then given back to the patient in a germ-free isola-
tion room, where they reconstitute a normal, func-
tioning immune system, freeing the patient from
the need to remain in isolation. Researchers are
also investigating the use of gene therapy for such
diverse conditions as hemophilia, Parkinson’s dis-
ease, diabetes, a hereditary form of dangerously
high cholesterol, and AIDS.

One of the goals of gene therapy is to supply
cells with healthy copies of missing or altered
genes. Instead of giving a patient a drug, doctors
attempt to correct the problem by altering the
genetic makeup of some of the patient’s cells.
Examples of diseases that could be treated this way
include cystic fibrosis and hemophilia.

Gene therapy is also being studied as a way to
change how a cell functions. Examples include
stimulating immune system cells to attack cancer
cells and introducing resistance to human immun-
odeficiency virus (HIV), the virus that causes
acquired immunodeficiency syndrome (AIDS).

In general, a gene cannot be directly inserted
into a person’s cell. It must be delivered to the cell
using a carrier known as a vector. The most com-
mon types of vectors used in gene therapy are
viruses. Scientists use viruses because they have a
unique ability to enter a cell’s DNA. Viruses used as
vectors in gene therapy are genetically disabled;
they are unable to reproduce themselves.

Most gene therapy clinical trials rely on mouse
retroviruses to deliver the desired gene. Other
viruses used as vectors include adenoviruses,
adeno-associated viruses, poxviruses, and the her-
pes virus.

In most gene therapy clinical trials, cells from
the patient’s blood or bone marrow are removed
and grown in the laboratory. The cells are exposed
to the virus that is carrying the desired gene. The
virus enters the cells, and the desired gene becomes
part of the cells’ DNA. The cells grow in the labora-
tory and are then returned to the patient by injec-
tion into a vein. This type of gene therapy is called

ex vivo, which means “outside the body.” The gene
is transferred into the patient’s cells while the cells
are outside the patient’s body.

In other studies, vectors or liposomes (fatty par-
ticles) are used to deliver the desired gene to cells
in the patient’s body. This form of gene therapy is
called in vivo, because the gene is transferred to
cells inside the patient’s body.

Gene therapy can be targeted to somatic (body)
or germ (egg and sperm) cells. In somatic gene
therapy, the recipient’s genome is changed, but the
change is not passed along to the next generation.
In germline gene therapy, the parents’ egg and
sperm cells are changed with the goal of passing on
the changes to their offspring. Germline gene ther-
apy is not being actively investigated, at least in
larger animals and humans, although a lot of dis-
cussion is being conducted about its value and
desirability.

Many people falsely assume that germline gene
therapy is already being done with regularity. News
reports of parents selecting a genetically tested egg
for implantation or choosing the sex of their
unborn child may lead the public to think that gene
therapy is occurring. Actually, in these cases,
genetic information is being used for selection. No
cells are altered or changed.

Many factors have prevented researchers from
developing successful gene therapy techniques.
The first hurdle is the gene delivery tool or vectors
(gene carriers), which deliver therapeutic genes to
the patients’ cells. Currently, the most common
vectors are viruses. Viruses have evolved a way of
delivering their genes to human cells in a patho-
genic manner. Scientists have tried to take advan-
tage of the virus’s biology and manipulate its
genome to remove the disease-causing genes and
insert therapeutic genes. Viruses, while effective,
introduce other problems to the body—toxicity,
immune and inflammatory responses, and gene
control and targeting issues. Some alternatives to
viruses that have been considered are complexes of
DNA with lipids and proteins.

Researchers are also experimenting with intro-
ducing a 47th (artificial human) chromosome to
the body. It would exist autonomously alongside
the standard 46 chromosomes—not affecting their
workings or causing any mutations. It would be a
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large vector capable of carrying substantial
amounts of genetic code. Scientists anticipate that
because of its construction and autonomy, the
body’s immune systems would not attack it.

Another hurdle is understanding gene function.
Of the estimated 100,000 genes, scientists know
the function of only a very few. Attempting gene
therapy without knowing how everything works
could address only some of the genes implicated in
particular diseases. Likewise, genes may have more
than one function.

For example, consider that sickle cell anemia is
caused by an error in the gene that tells the body
how to make hemoglobin. Sickle cell anemia is
prevalent among African Americans. Children
who inherit two copies (one from each of their
parents) of the gene for sickle-cell anemia will
have the disease. Children who inherit only one
copy will not. The error in the hemoglobin gene
results from a genetic mutation that occurred
many thousands of years ago in people in parts of
Africa, the Mediterranean basin, the Middle East,
and India. A deadly form of malaria was very com-
mon at that time, and malaria epidemics caused
the death of great numbers of people. Studies
show that in areas where malaria was a problem,
children who inherited one sickle hemoglobin
gene—and who, therefore, carried the sickle cell
trait—had a survival advantage. Unlike the chil-
dren who had normal hemoglobin genes, they sur-
vived the malaria epidemics; they grew up, had
their own children, and passed on the gene for
sickle hemoglobin.

Once the human genome sequence is complete,
the next step in genome research will be functional
genomics—understanding what the function of
each gene is.

A third hurdle is multigene disorders. Most
genetic disorders involve more than one gene. In
only a handful of genetic diseases, like Hunting-
ton’s disease, inheriting one particular gene means
that the individual has a 100 percent chance of
developing the disorder.

Most diseases involve the interaction of several
genes and the environment. Many people who
develop cancer not only inherit the disease gene for
their disorder, they may also have not inherited
particular tumor-suppressor genes. Diet, exercise,

smoking, and other environmental factors may
have also contributed to their disease.

Studies of identical twins show that individuals
with the same genetic makeup do not develop the
same diseases and disorders. This is irrefutable evi-
dence of the role environment plays in gene
expression.

The high costs associated with developing gene
therapy technology and regulations associated with
human experimentation are also hurdles for
researchers in this field.

Gene Therapy, Germantown, Md.: U.S. Department of
Energy Office of Science, Office of Biological and
Environmental Research, Human Genome Program.
Last modified June 2002.

National Cancer Institute. Questions and Answers About
Gene Therapy, Fact Sheet 7.18, June 2000.

Thompson, Larry. Fundamentals of Gene Therapy, Rockville,
Md.: FDA/Office of Public Affairs, August 2000.

genetic Having to do with reproduction; deter-
mined by genes. Inherited; having to do with infor-
mation that is passed from parents to offspring
through genes in sperm and egg cells.

genetic engineering More formally known as
recombinant DNA technology, genetic engineering
allows scientists to pluck genes (segments of DNA)
from one type of organism and combine them with
genes of a second organism. In this way, relatively
simple organisms such as bacteria or yeast, or even
mammalian cells in culture and mammals such as
goats and sheep, can be induced to make quantities
of human proteins, including hormones such as
insulin as well as lymphokines and monokines.
Microorganisms can also be made to manufacture
proteins from infectious agents such as the hepati-
tis virus or the AIDS virus for use in vaccines.

Genes can be packaged for delivery in a variety
of ways: inserted into the genetic material of such
carriers as the familiar vaccinia virus or inactivated
retroviruses, grafted onto a protein carrier that
magnifies the immune response (an adjuvant), or
tucked into fat globules known as liposomes.

Schindler, Lydia, Donna Kerrigan, and Jeanne Kelly. Un-
derstanding Gene Testing, Bethesda, Md.: National Can-
cer Institute, National Institutes of Health, 1997.
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genetic marker A segment of DNA with an iden-
tifiable physical location on a chromosome and
whose inheritance can be followed. A marker can
be a gene, or it can be some section of DNA with no
known function. Because DNA segments that lie
near each other on a chromosome tend to be
inherited together, markers are often used as indi-
rect ways of tracking the inheritance pattern of a
gene that has not yet been identified, but whose
approximate location is known.

genetics The branch of biology that deals with
heredity and the transmission of inherited charac-
teristics.

genotype The genetic identity of an individual
that does not show as outward characteristics.

globulin Any of the group of plasma proteins
that are widely distributed throughout the plant
and animal kingdoms. Globulins make up 38 per-
cent of all plasma proteins. The term globulin is
used in classifying an otherwise diverse group of
proteins that are soluble in water or dilute salt
solutions. Among the most important are the
immunoglobulins (Ig), the antibodies of the
immune system. They are classified into five types
based upon structure: IgA, IgD, IgE, IgG, and IgM.
IgG is the most common and forms about 70 per-
cent of the immunoglobins in the blood. Other
globulins are involved in the transport of a variety
of substances, including lipids, hormones, and
inorganic ions.

glucocorticoid A compound that belongs to the
family of compounds called corticosteroids (ster-
oids). Glucocorticoids affect metabolism and have
anti-inflammatory and immunosuppressive effects.
They may be naturally produced (hormones) or
synthetic (drugs).

Goodpasture’s syndrome Goodpasture’s syn-
drome is a rare autoimmune disease that can affect
the lungs and kidneys. It can cause people to cough
up blood or feel a burning sensation when urinat-
ing. However, the first signs of this disease may be

vague, like fatigue, nausea, dyspnea (difficult
breathing), or pallor. These signs are followed by
kidney involvement, represented first with small
amounts of blood in the urine, protein excretion 
in the urine, and other clinical and laboratory 
findings. In 1918, U.S. pathologist Ernest William
Goodpasture (1886–1960) reported the association
of pulmonary hemorrhage and glomerulonephritis,
which has subsequently been termed Goodpas-
ture’s syndrome.

Causes

No one knows why in Goodpasture’s syndrome the
immune system makes antibodies that end up
attacking the lungs and kidneys. A combination of
factors has been implicated, and among these is the
presence of an inherited component.

Clinical Features

To diagnose Goodpasture’s syndrome, doctors can
now use a blood test. However, a kidney biopsy
may be necessary to check for the presence of the
harmful antibody.

Complications

Goodpasture’s syndrome may last only a few weeks
or as long as two years. Bleeding in the lungs can
be very serious in some cases. However, Goodpas-
ture’s syndrome does not usually lead to perma-
nent lung damage. Damage to the kidneys,
however, may be long lasting. If the kidneys fail,
kidney transplantation or dialysis therapy to
remove waste products and extra fluid from the
blood may become necessary.

Treatment

Goodpasture’s syndrome is treated with immuno-
suppressive drugs given by mouth to keep the
immune system from making antibodies. Corticos-
teroids may be given intravenously to control
bleeding in the lungs. A process called plasma-
pheresis may be helpful and necessary to filter the
harmful antibodies from the blood; this is usually
done in combination with the steroid treatment.
(See also ANTIGLOMERULAR BASEMENT MEMBRANE

[ANTI-GBM] DISEASE.)

National Institutes of Health. Goodpasture Syndrome, NIH
Publication No. 01-4558, 1998.
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graft Material, especially living tissue or an
organ, surgically attached to or implanted in a part
of the body to repair a defect or replace a damaged
part. An allograft is a graft of material from another
individual of the same species. A xenograft is a
graft of material from another individual of
another species.

graft rejection A consequence of organ or tissue
transplantation caused by an immune response
that damages or destroys the transplanted organ/
tissue. The immune response protects the body
from potentially harmful substances (antigens)
such as microorganisms, toxins, and cancer cells.
The immune system distinguishes self from fo-
reign and reacts against substances it recognizes 
as foreign. The presence of foreign blood or tis-
sue in the body triggers an immune response that
results in blood transfusion reactions and trans-
plant rejection.

Blood and tissue contain identifying proteins on
the surface that aid in distinguishing self from for-
eign tissues. These proteins can act as antigens that
trigger the immune response, and antibodies are
formed against foreign antigens. Tissue is typed
according to the antigens it contains.

No two people (except identical twins) have
identical tissue antigens. Therefore, organ and tis-
sue transplantation almost always causes an
immune response against the foreign tissue (rejec-
tion), which results in destruction of the trans-
plant. Tissue typing ensures that the organ or tissue
is as similar as possible to the tissues of the receiv-
ing person. This is performed because greater anti-
gen difference causes more rapid and severe
rejection.

A few exceptions occur. Corneal transplants are
rarely rejected because they have no blood supply,
so lymphocytes and antibodies do not reach the
cornea to cause rejection. Identical twins have
identical tissue antigens, so transplantation be-
tween identical twins almost never causes rejec-
tion. (See also GRAFT-VERSUS-HOST DISEASE [GHVD].)

graft-versus-host disease (GVHD) A life-threat-
ening condition that occurs following bone marrow
transplants in which the donor’s immune cells, in

the transplanted marrow, make antibodies against
the host’s tissues.

Bone marrow transplants are done when a per-
son has certain types of leukemia or the bone mar-
row has been invaded by other types of malignancy.
In the transplant, bone marrow is destroyed by
drugs, radiation, or both and is replaced with com-
patible marrow from a donor. While marrow
destruction kills the cancer, it also suppresses the
person’s immune system, thus allowing the new
donor marrow to implant without being destroyed
by the recipient’s immune system.

Graft-versus-host disease occurs when the new
donor marrow makes antibodies against the host
(person who received the marrow) and tries to
destroy the host as if it were a disease or foreign
material.

Varying degrees of graft-versus-host disease are
viewed as an expected complication of bone mar-
row transplantation since tissue typing can find
close but not perfect tissue matches between donor
and recipient. Only identical twins have identical
tissue types.

granulocytes White blood cells filled with gran-
ules containing potent chemicals that allow the
cells to digest microorganisms or to produce
inflammatory reactions. The granulocytes form in
the bone marrow and account for about 70 percent
of all white blood cells. Neutrophils, eosinophils,
and basophils are examples of granulocytes. Neu-
trophils constitute the vast majority of granulo-
cytes. They travel about by amoeboid movement.
They can surround and destroy bacteria and other
foreign particles. The eosinophils, ordinarily about
2 percent of the granulocyte count, increase in
number in the presence of allergic disorders and
parasitic infestations. The basophils account for
about 1 percent of the granulocytes. They release
chemicals such as histamine and play a role in the
inflammatory response to infection.

Graves’ disease A glandular autoimmune disease
affecting the thyroid gland; Graves’ disease is the
most common cause of hyperthyroidism in the
United States. In Graves’ disease, the autoantibod-
ies (immunoglobulins) bind to the thyroid gland to
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induce an increase in the production of thyroid
hormone. Thyroid hormone plays a major role in
metabolism (the regulation of the body’s ability to
utilize fuel). Similar antibodies may also attack the
tissues in the eye muscles and in the skin on the
front of the lower leg. Graves’ disease is not cur-
able, but it is a completely treatable disease. A good
example is Olympic track and field gold medalist
Gail Devers, who struggled with the symptoms of
Graves’ disease for two years before discovering
what was wrong with her. After treatment, she
went on to win her gold medal.

Although both men and women can have
Graves’ disease, it is much more prevalent in
women between the ages of 20 and 30. However, it
also occurs in children, adolescents, and the
elderly. The prevalence of total patients in the
United States and Europe approaches 3,000,000,
with 37,000 new patients per year in the United
States.

Causes

Any of several factors may contribute to the devel-
opment of Graves’ disease. There is a genetic pre-
disposition to autoimmune disorders. Infections and
stress play a part. Graves’ disease may have its onset
after an external stressor. In other instances, it may
follow a viral infection or pregnancy. Many times,
the exact cause of Graves’ disease is simply not
known. It is not contagious, although it has been
known to occur coincidentally between husbands
and wives. One example occurred when First Lady
Barbara Bush developed Graves’ disease with
exophthalmos (eye protrusion). Her husband, Pres-
ident George Bush, also has Graves’ disease. The
Graves’ gene in DNA has not yet been identified.

Clinical Features

Mild forms of the disease can include symptoms
such as nervousness, heat intolerance, diarrhea,
sweating, insomnia, and weight loss with increased
appetite. More serious complications may include
irregular heartbeat, tachycardia (increased heart-
beat), tremor and atrial fibrillation, extreme sensi-
tivity to light, swelling in the legs and eyes, and
clubbing of the fingers. The eyes may have a
bulging appearance or a surprised expression. In
rare extreme situations, there may be cardiovascu-
lar collapse and shock or coma.

Complications

In most instances, Graves’ disease responds well to
treatment and, after the initial period of hyper-
thyroidism, is relatively easy to manage. In a very
few cases, patients do not respond well to treat-
ment. However, the occurrence of complications is
most often due to improper or no treatment. The
more serious complications of Graves’ disease
include weakened heart muscle leading to heart
failure, osteoporosis, or possible severe emotional
disorders.

Treatment

Treatment selection depends on age, degree of ill-
ness, and personal preferences of physicians and
patients.

Drugs Thionamides (methimazole or PTU),
antithyroid drugs that inhibit production or con-
version of the active thyroid hormone.

Radioactive iodine Destroys part or all of the
thyroid gland and renders it incapable of overpro-
ducing thyroid hormone.

Surgery Subtotal thyroidectomy, in which a
surgeon removes most of the thyroid gland and
renders it incapable of overproducing thyroid hor-
mone.

In a few cases, the treatments must be repeated.
In all cases, lifetime follow-up laboratory studies
must be done, and in almost all cases, lifetime
replacement thyroid hormone must be taken.

Moore, Elaine A., Lisa Moore, and Kelly R. Hale. Graves’
Disease: A Practical Guide. Jefferson, N.C.: McFarland &
Company, Inc., Publishers, 2001.

Rapoport, Basil, and Sandra M. McLachlan, eds. Graves’
Disease: Pathogenesis and Treatment. Dordrecht, The
Netherlands: Kluwer Academic Publishers, 2000.

Guillain-Barré syndrome (GBS) A disorder in
which the body’s immune system attacks part of
the peripheral nervous system—those nerves out-
side the brain and spinal cord. Also called acute
inflammatory demyelinating polyneuropathy and
Landry’s ascending paralysis. The first symptoms of
this disorder include varying degrees of weakness
or tingling sensations in the legs. In many
instances, the weakness and abnormal sensations
spread to the arms and upper body. These symp-
toms can increase in intensity until certain muscles
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cannot be used at all, and when severe, the patient
is almost totally paralyzed. In these cases, the dis-
order is life threatening—potentially interfering
with breathing and, at times, with blood pressure
or heart rate—and is considered a medical emer-
gency. Such a patient is often put on a respirator to
assist with breathing and is watched closely for
problems such as an abnormal heartbeat, infec-
tions, blood clots, and high or low blood pressure.
Most patients, however, recover from even the
most severe cases of Guillain-Barré syndrome,
although some continue to have a certain degree of
weakness.

Guillain-Barré syndrome can affect anybody
regardless of ethnic background. It can strike at any
age, and both sexes are equally prone to the disor-
der. The syndrome is rare, however, afflicting only
about one person in 100,000. Usually Guillain-
Barré occurs a few days or weeks after the patient
has had symptoms of a respiratory or gastrointesti-
nal viral infection. Occasionally, surgery or vacci-
nations will trigger the syndrome. The disorder can
develop over the course of hours or days, or it may
take up to three to four weeks. Most people reach
the stage of greatest weakness within the first two
weeks after symptoms appear, and by the third
week of the illness, 90 percent of all patients are at
their weakest.

Causes

No one yet knows why Guillain-Barré strikes some
people and not others. Nor does anyone know
exactly what sets the disease in motion.

What scientists do know is that the body’s
immune system starts to destroy the myelin sheath
that surrounds the axons of many peripheral
nerves or even the axons themselves (axons are
long, thin extensions of the nerve cells; they carry
nerve signals). The myelin sheath surrounding the
axon speeds up the transmission of nerve signals
and allows the transmission of signals over long
distances.

In diseases in which the peripheral nerves’
myelin sheaths are injured or degraded, the nerves
cannot transmit signals efficiently. That is why the
muscles begin to lose their ability to respond to the
brain’s commands, commands that must be carried
through the nerve network. The brain also receives

fewer sensory signals from the rest of the body,
resulting in an inability to feel textures, heat, pain,
and other sensations. Alternately, the brain may
receive inappropriate signals that result in tingling,
“crawling skin,” or painful sensations. Because the
signals to and from the arms and legs must travel
the longest distances, they are most vulnerable to
interruption. Therefore, muscle weakness and tin-
gling sensations usually first appear in the hands
and feet and progress upward.

When Guillain-Barré is preceded by a viral or
bacterial infection, it is possible that the virus has
changed the nature of cells in the nervous system
so that the immune system treats them as foreign
cells. It is also possible that the virus makes the
immune system itself less discriminating about
what cells it recognizes as its own, allowing some of
the immune cells, such as certain kinds of lym-
phocytes and macrophages, to attack the myelin.
Sensitized T lymphocytes cooperate with B lym-
phocytes to produce antibodies against compo-
nents of the myelin sheath and may contribute to
destruction of the myelin. The cause and course 
of Guillain-Barré syndrome is an active area of
neurological investigation, incorporating the coop-
erative efforts of neurological scientists, immunol-
ogists, and virologists.

Clinical Features

Guillain-Barré is called a syndrome rather than a
disease because it is not clear that a specific disease-
causing agent is involved. The signs and symptoms
of the syndrome can be quite varied, so doctors
may, on rare occasions, find it difficult to diagnose
Guillain-Barré in its earliest stages.

Several disorders have symptoms similar to
those found in Guillain-Barré, so doctors must
examine and question patients carefully before
making a diagnosis. Collectively, the signs and
symptoms form a certain pattern that helps doctors
differentiate Guillain-Barré from other disorders.
For example, physicians will note whether the
symptoms appear on both sides of the body (most
common in Guillain-Barré) and the quickness with
which the symptoms appear (in other disorders,
muscle weakness may progress over months rather
than days or weeks). In Guillain-Barré, reflexes
such as knee jerks are usually lost. Because the sig-
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nals traveling along the nerve are slower, a nerve
conduction velocity (NCV) test can give a doctor
clues to aid the diagnosis. In Guillain-Barré
patients, the cerebrospinal fluid that bathes the
spinal cord and brain contains more protein than
usual. Therefore, a physician may decide to per-
form a spinal tap, a procedure in which the doctor
inserts a needle into the patient’s lower back to
draw cerebrospinal fluid from the spinal column.

Complications

Guillain-Barré syndrome patients face not only
physical difficulties but emotionally painful periods
as well. It is often extremely difficult for patients to
adjust to sudden paralysis and dependence on oth-
ers for help with routine daily activities. Patients
sometimes need psychological counseling to help
them adapt.

Treatment

No cure is known for Guillain-Barré syndrome.
However, some therapies lessen the severity of the
illness and accelerate the recovery in most patients.
There are also a number of ways to treat the com-
plications of the disease.

Currently, plasmapheresis and high-dose
immunoglobulin therapy are used. Both of them
are equally effective, but immunoglobulin is easier
to administer. Plasmapheresis is a method by which
whole blood is removed from the body and
processed so that the red and white blood cells are
separated from the plasma, or liquid portion of the
blood. The blood cells are then returned to the
patient without the plasma, which the body
quickly replaces. Scientists still do not know
exactly why plasmapheresis works, but the tech-
nique seems to reduce the severity and duration of
the Guillain-Barré episode. This may be because
the plasma portion of the blood contains elements
of the immune system that may be toxic to the
myelin.

In high-dose immunoglobulin therapy, doctors
give intravenous injections of the proteins that, in
small quantities, the immune system naturally uses
to attack invading organisms. Investigators have
found that giving high doses of these immunoglob-
ulins, derived from a pool of thousands of normal
donors, to Guillain-Barré patients can lessen the

immune attack on the nervous system. Investiga-
tors do not know why or how this works, although
several hypotheses have been proposed.

The use of steroid hormones has also been tried
as a way to reduce the severity of Guillain-Barré.
However, controlled clinical trials have demon-
strated that this treatment not only is not effective
but may even have a deleterious effect on the
patient.

The most critical part of the treatment for this
syndrome consists of keeping the patient’s body
functioning during recovery of the nervous system.
This can sometimes require placing the patient on
a respirator, a heart monitor, or other machines
that assist body function. The need for this sophis-
ticated machinery is one reason why Guillain-
Barré syndrome patients are usually treated in
hospitals, often in an intensive care ward. In the
hospital, doctors can also look for and treat the
many problems that can afflict any paralyzed
patient—complications such as pneumonia or bed
sores. Often, even before recovery begins, care-
givers may be instructed to move the patient’s
limbs manually to help keep the muscles flexible
and strong. Later, as the patient begins to recover
limb control, physical therapy begins.

Guillain-Barré syndrome can be a devastating
disorder because of its sudden and unexpected
onset. In addition, recovery is not necessarily
quick. Patients usually reach the point of greatest
weakness or paralysis days or weeks after the first
symptoms occur. Symptoms then stabilize at this
level for a period of days, weeks, or, sometimes,
months. The recovery period may be as little as a
few weeks or as long as a few years. About 30 per-
cent of those with Guillain-Barré still have a resid-
ual weakness after three years. About 3 percent
may suffer a relapse of muscle weakness and tin-
gling sensations many years after the initial attack.
Although most people recover, this can take
months, and some may have long-term disabilities
of varying degrees. Less than 5 percent die.

National Institute of Neurological Disorders and Stroke,
National Institutes of Health. Guillain-Barré Syndrome
Fact Sheet, July 2001.

Wilcox, Dorris R. No Time for Tears: Transforming Tragedy
into Triumph. Mt. Pleasant, S.C.: Corinthian Books,
2000.
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Hashimoto’s thyroiditis Also referred to as
autoimmune thyroiditis and chronic lymphocytic
thyroiditis—a chronic inflammatory glandular
autoimmune disease. It is named after the Japanese
physician, Hakaru Hashimoto, who first described
it in 1912. An autoimmune reaction to proteins in
the thyroid is the underlying cause of Hashimoto’s
thyroiditis. The thyroid helps set the rate of metab-
olism—the rate at which the body uses energy.
Hashimoto’s prevents the gland from producing
enough thyroid hormones for the body to work
correctly. There is evidence of a genetic predisposi-
tion in the development of Hashimoto’s thyroiditis.
It is not uncommon for persons with autoimmune
thyroid disease to have other coinciding autoim-
mune disorders.

The disease process can eventually destroy the
thyroid, resulting in hypothyroidism. Usually,
though, the person has an enlarged thyroid gland
with normal or mildly abnormal thyroid function
tests. Persons with Hashimoto’s thyroiditis have
autoantibodies against several different proteins in
their thyroid gland. A family history of thyroid dis-
ease is not unusual. Hashimoto’s thyroiditis is the
most common cause of hypothyroidism (underac-
tive thyroid); another thyroid-related autoimmune
disease is GRAVES’ DISEASE.

Men and women of any age can develop this
disease. However, it is most common in women
between the ages of 30 or 50, where the ratio of
female to male is 50 to one.

Causes

Hashimoto’s thyroiditis is caused by abnormal
blood antibodies and white blood cells attacking
and damaging thyroid cells. The end result of this
autoimmune destruction is hypothyroidism caused
by the complete absence of thyroid cells. However,

in many patients, sufficient thyroid reserve
remains to prevent hypothyroidism.

Clinical Features

Some patients with Hashimoto’s thyroiditis may
have no symptoms. However, the common symp-
toms are fatigue, depression, sensitivity to cold,
weight gain, muscle weakness, coarsening of the
skin, dry or brittle hair, constipation, muscle
cramps, increased menstrual flow, and goiter
(enlargement of the thyroid gland). Classically,
Hashimoto’s thyroiditis begins with a painless,
gradual enlargement of the thyroid gland and is
often discovered by the patient when she or he
finds a fullness in the neck or a new lump while
self-examining because of a vague discomfort in
the neck. It is also frequently found by the physi-
cian during the course of an examination for some
other complaint. In some instances, the thyroid
gland may enlarge rapidly. Rarely, pain is persistent
and unresponsive to medical treatment and
requires medical therapy or surgery. The goiter of
Hashimoto’s thyroiditis may remain unchanged for
decades, but usually it gradually increases in size.

The diagnosis of Hashimoto’s thyroiditis is con-
firmed by finding high levels of antibodies in the
blood. These work against the patient’s own thy-
roid proteins. The diagnosis can be firmly estab-
lished by doing a thyroid biopsy. A needle is
inserted into the thyroid gland, and some cells are
removed and smeared onto a glass slide. The
pathologist will see many blood lymphocytes in the
smear that indicate the nature of the inflammatory
reaction in the thyroid gland.

Complications

Approximately 25 percent of patients with Hashi-
moto’s thyroiditis may develop pernicious anemia,



diabetes, adrenal insufficiency, or other autoim-
mune diseases. If left untreated, Hashimoto’s thy-
roiditis can cause further complications, including
changes in menstrual cycles, prevention of ovula-
tion, and an increased risk of miscarriage. In addi-
tion, a British study reported in November 2000
that pregnant women with hypothyroidism have a
3.8 percent risk for second-trimester miscarriage as
opposed to women with normal thyroid function
who have a 0.9 percent rate. In an earlier study, the
same researchers documented an association
between undetected subclinical thyroidism during
pregnancy and lower I.Q. in offspring. Women
with untreated thyroid deficiency during preg-
nancy are four times more likely to have children
with lower I.Q. scores.

Treatment

Treatment of Hashimoto’s thyroiditis is to take thy-
roid hormone replacement (thyroxine) as soon as
the diagnosis is made, even if thyroid function is, at
that time, normal. Thyroid hormone is given for
three reasons. First, it shrinks the goiter by sup-
pressing production of thyroid-stimulating hor-
mone (TSH) by the pituitary gland. It secondly
anticipates the development of thyroid failure and
the resulting low levels of thyroid hormone
because the disease may progress with time.
Finally, it seems to have an effect on blood lym-
phocytes that cause the damage and destruction in
the thyroid gland. The goiter itself may remain for
several years before disappearing, although it will
shrink over a period of six to 18 months in most
patients. When the gland has shrunk, it is not func-
tioning and the patient would be hypothyroid if
treatment were not given. Therefore, thyroxine
treatment for Hashimoto’s thyroiditis must be
taken for life.

It is also important to know that too much thy-
roid replacement hormone can mimic the symp-
toms of hyperthyroidism. This is a condition where
the thyroid gland produces more hormones than
normal. These symptoms include insomnia, irri-
tability, weight loss without dieting, heat sensitiv-
ity, increased perspiration, thinning of the skin,
fine or brittle hair, muscular weakness, eye
changes, lighter menstrual flow, rapid heartbeat,
and hand tremors.

Generally, the progression to hypothyroidism
has been considered an irreversible process due to
thyroid cell damage and loss of thyroidal iodine
stores. However, it is now clear that up to 
one-fourth of patients who are hypothyroid may
spontaneously return to normal function over 
the course of several years. This sequence may
reflect the initial effect of high titers of thyroid-
stimulation-blocking antibodies that fall with time
and allow thyroid function to return.

heat shock proteins A family of proteins that cells
produce in response to stress from heat, injury,
germs, or toxins. Also called stress proteins. They act
as molecular chaperones, binding to other proteins
and ferrying them to and from various compart-
ments of the cell. A few years ago, immunologists
noticed that heat shock proteins are particularly
abundant in bacteria and are responsible for flagging
the T cells and triggering cytotoxic T cells (CTLs) to
attack infected or cancer cells and destroy them.
Massachusetts Institute of Technology researchers
found that heat shock proteins from the tuberculo-
sis bacterium could elicit powerful immune
responses and could be used as an immune system
booster. Their continued research with mice showed
that the heat shock proteins can function as vehicles
to deliver viral proteins to a critical immune system
and elicit a CTL response. When injected with a vac-
cine containing heat shock proteins, mice lacking
healthy immune systems were able to mount cellu-
lar responses despite their compromised immune
systems. If this vaccine behaves the same way in
humans, the findings will have profound implica-
tions for developing safe vaccines to immunize sim-
ilarly immunocompromised humans such as AIDS
patients. Heat shock proteins have been related to a
number of autoimmune diseases such as Type I dia-
betes and rheumatoid arthritis.

Kumar, Seema. “Protein May Play Key Role for Patients
With Damaged Immune Systems.” MIT Tech Talk 44,
no. 18 (January 2000): 1, 12.

Qian, Huang, Joan F. L. Richmond, Kimiko Suzue, Her-
man N. Eisen, and Richard A. Young. “In Vivo Cyto-
toxic T Lymphocyte Elicitation by Mycobacterial Heat
Shock Protein 70 Fusion Proteins Maps to a Discrete
Domain and Is CD4+ T Cell Independent.” Journal of
Experimental Medicine 191 (2000): 403–408.
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helper T cells See T HELPER CELL.

hemoglobin The predominant protein in the red
blood cells (erythrocytes). It contains iron and car-
ries oxygen from the lungs to the tissues.

hemolytic anemia See AUTOIMMUNE HEMOLYTIC

ANEMIA.

hepatitis (autoimmune) A chronic inflammatory
disease in which the body’s immune system attacks
liver cells. This causes the liver to become inflamed
(hepatitis). About 70 percent of those with autoim-
mune hepatitis are women, most between the ages
of 15 and 40. The disease is usually quite serious
and, if not treated, gets worse over time. It can lead
to cirrhosis (scarring and hardening) of the liver
and eventually liver failure. It has been identified
by a number of different names, including autoim-
mune chronic active hepatitis (CAH), idiopathic
chronic active hepatitis, and lupoid hepatitis.

Autoimmune hepatitis is classified as either type
I or II. Type I is the most common form in North
America. It occurs at any age and is more common
among women than men. About half of those with
type I have other autoimmune disorders, such as
thyroidosis, Graves’ disease, Sjögren’s syndrome,
autoimmune anemia, and ulcerative colitis.
Although the term lupoid hepatitis was originally
used to describe this disease, patients with SYSTEMIC

LUPUS ERYTHEMATOSUS do not have an increased
incidence of autoimmune hepatitis and the two
diseases are distinct entities. Type II autoimmune
hepatitis is less common, typically affecting girls
ages two to 14, although adults can have it too.

Causes

Cellular immune reactions may be a cause of
chronic active hepatitis. A variety of circulating
autoantibodies can be found in the blood of
patients with chronic active hepatitis.

Clinical Features

Fatigue is the most common symptom of autoim-
mune hepatitis. Other symptoms include enlarged
liver, jaundice, itching, skin rashes, joint pain, or
abdominal discomfort. People in advanced stages of

the disease are more likely to have symptoms such
as fluid in the abdomen (ascites) or mental confu-
sion. Women may stop having menstrual periods.

Symptoms of autoimmune hepatitis range from
mild to severe. Because severe viral hepatitis or
hepatitis caused by a drug—for example, certain
antibiotics—have the same symptoms, tests may be
needed for an exact diagnosis.

Blood tests A routine blood test for liver en-
zymes can help reveal a pattern typical of hepatitis.
However, further tests, especially for autoantibod-
ies, are needed to diagnose autoimmune hepatitis.
Antibodies are proteins made by the immune sys-
tem to fight off bacteria and viruses. In autoim-
mune hepatitis, the immune system makes
antinuclear antibodies (ANA), antibodies to
smooth muscle cells (SMA), or liver and kidney
microsomes (anti-LKM). The pattern and level of
these antibodies help define the type of autoim-
mune hepatitis (type I or type II).

Blood tests also help distinguish autoimmune
hepatitis from viral hepatitis (such as hepatitis B or
C) or a metabolic disease (such as Wilson’s disease).

Liver biopsy A small sample of liver tissue,
examined under a microscope, can help the doctor
accurately diagnose autoimmune hepatitis and tell
how serious it is.

Complications

When treatment is not administered promptly or
when it is not effective, there may be complication
of cirrhosis, liver cell failure, or hepatocellular car-
cinoma.

In addition, both prednisone and azathioprine
have side effects. Because high doses of pred-
nisone are needed to control autoimmune hepati-
tis, managing side effects is very important.
However, most side effects appear only after a long
period of time. Some possible side effects of pred-
nisone are weight gain, anxiety and confusion,
thinning of the bones (osteoporosis), thinning of
the hair and skin, diabetes, high blood pressure,
and cataracts.

Azathioprine can lower the white blood cell
count and sometimes causes nausea and poor
appetite. Rare side effects are allergic reaction, liver
damage, and pancreatitis (inflammation of the
pancreas gland with severe stomach pain).
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Treatment

Treatment works best when autoimmune hepatitis
is diagnosed early. With proper treatment, autoim-
mune hepatitis can usually be controlled. In fact,
recent studies show that sustained response to
treatment not only stops the disease from getting
worse, but it may actually reverse some of the
damage.

The primary treatment is medicine to suppress
(slow down) an overactive immune system.

Both types of autoimmune hepatitis are treated
with daily doses of a corticosteroid called pred-
nisone. Doctors will usually start a patient on a
high dose (20 to 60 mg per day) and lower the dose
as the disease is controlled. The goal is to find the
lowest possible dose that will control the disease.

Another medicine, azathioprine (Imuran) is also
used to treat autoimmune hepatitis. Like pred-
nisone, azathioprine suppresses the immune sys-
tem but in a different way. It helps lower the dose
of prednisone needed, thereby reducing pred-
nisone’s side effects. Azathioprine may be pre-
scribed in addition to prednisone once the disease
is under control.

Most people will need to take prednisone, with
or without azathioprine, for years. Some people
take it for life. Corticosteroids may slow down the
disease, but everyone is different. In about one out
of every three people, treatment can eventually be
stopped. Continued monitoring of each patient’s
condition is important because the disease may
return and be even more severe, especially during
the first few months after stopping treatment.

People who do not respond to standard
immune therapy or who have severe side effects
may benefit from other immunosuppressive
agents like cyclosporine or tacrolimus. People who
progress to end stage liver disease (liver failure)
may need a liver transplant. Transplantation is a
promising alternative, with a one-year survival
rate of 90 percent and a five-year survival rate of
70 to 80 percent.

In about seven out of 10 people, the disease goes
into remission, with a lessening of severity of symp-
toms, within two years of starting treatment. A por-
tion of persons with a remission will see the disease
return within three years, so treatment may be nec-
essary on and off for years, if not for life.

Autoimmune Hepatitis, NIH Publication No. 01-4761,
Bethesda, Md.: National Digestive Diseases Informa-
tion Clearinghouse (NDDIC), National Institutes of
Health, September 2001.

Krawitt, E. L. “Autoimmune Hepatitis.” The New England
Journal of Medicine. 334 (1996): 897–903.

herbal medicines The American Autoimmune
Related Diseases Association has cautioned that
autoimmune disease patients need to be aware that
some alternative treatments, such as natural sup-
plements and herbals, may trigger an autoimmune
response and worsen the patient’s condition. It is in
the patient’s best interest to confer with his or her
physician or professional to determine whether the
compound or treatment being considered will help,
harm, or, at least, do no harm.

herpes gestationis (HG) A rare autoimmune
skin disease of pregnancy. Despite its name, this
disease has no relationship to the herpes virus
infection but rather was named based on the clini-
cal feature of herpetiform blisters. In Europe, her-
pes gestationis is known as pemphigoid gestationis.
In the United States, it occurs in one out of 50,000
pregnancies. It usually begins in the second or third
trimester or immediately postpartum.

Causes

It is caused by the production of antibodies that
bind the patient’s own basement membrane zone,
which separates the top layer of the skin (epider-
mis) from the underlying dermis. These antibodies
elicit an immune reaction that causes separation of
the epidermis and therefore blistering of the skin.

Clinical Features

Intensely itchy, herpes gestationis is characterized
by bulbous lesions (blisters) and tends to recur in
successive pregnancies. It may begin at any time
between nine weeks’ gestation and one week post-
partum, with the average onset being 21 weeks’
gestation. Usually, it lasts several weeks, but it 
may persist for many months after delivery. In a 
high proportion of patients, the eruption begins
around the umbilicus and then spreads over the
abdomen to the thighs. The extremities, palms,
and soles can be markedly affected. The condition
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usually disappears in the weeks and months fol-
lowing delivery but may reappear with menses or
with subsequent use of oral contraceptives. The
diagnosis is confirmed by using immunofluores-
cence techniques to detect deposition of IgG anti-
bodies at the basement membrane zone between
the epidermis and underlying dermis. The disorder
may be associated with other autoimmune diseases
such as GRAVES’ DISEASE and VITILIGO.

Complications

Herpes gestationis can have severe complications.
The mother can develop necrosis (breakdown and
death) of affected skin as well as kidney damage,
which is diagnosed when blood and protein are
found in the urine. Infants can be born with this
rash, but it usually clears up within a few weeks of
birth without treatment.

Treatment

Treatment includes oral or topical corticosteroids
(prednisone).

Chen, S. H., K. Chopra, T. Y. Evans, S. S. Raimer, M. L.
Levy, and S. K. Tyring. “Herpes Gestationis in a
Mother and Child.” Journal of the American Academy of
Dermatology 40, no. 5, Pt. 2 (May 1999): 847–849.

Hispanics/Latinos and autoimmune diseases
Some autoimmune diseases occur more frequently
in the Hispanic/Latino community; others occur
noticeably less frequently.

• ALLERGIC ASTHMA morbidity and mortality have
been increasing in the United States for the past
15 years and are particularly high among poor
African-American and Hispanic/Latino inner-
city residents, especially children. Low socioeco-
nomic status, exposure to cockroach allergens
and pollutants, lack of access to medical care,
and lack of self-management skills all contribute
to increased morbidity from asthma.

• INSULIN-DEPENDENT DIABETES mellitus (IDDM)
has a lower incidence in Hispanics/Latinos and
other cultural groups than in Caucasians. Inter-
estingly, Hispanic Americans are almost twice as
likely to have the nonimmune Type 2 (adult-
onset) diabetes as non-Hispanic Caucasians of
similar age.

• MULTIPLE SCLEROSIS—In June 2000, the Consor-
tium of Multiple Sclerosis Centers/North Amer-
ican Research Committee on MS released
demographic information showing 14,420 (89.0
percent) non-Hispanic whites with MS, while
only 300 Hispanics/Latinos (1.9 percent) had
the disease.

• SYSTEMIC LUPUS ERYTHEMATOSUS—Anyone can
get lupus, but it is more common in Hispanic/
Latino women, as well as in other minority
groups. Hispanics/Latinos tend to develop lupus
at a younger age and have more symptoms at
diagnosis (including kidney problems). They
also tend to have more severe disease than
whites. For example, Hispanic/Latino patients
have more heart problems. Researchers do not
understand why some people seem to have
more problems with lupus than others. (See 
also AFRICAN AMERICANS WITH AUTOIMMUNE

DISEASE.)

Serrano-Rios, M., A. Goday, and T. Martinez Larrad.
“Migrant Populations and the Incidence of Type 1 Dia-
betes Mellitus: An Overview of the Literature with a
Focus on the Spanish-Heritage Countries in Latin
America.” Diabetes/Metabolism Research and Reviews 15,
no. 2 (March–April 1999): 113–132.

histocompatibility testing A method of matching
the self antigens (HLA) on the tissues of a trans-
plant donor with those of the recipient. The closer
the match, the better the chance that the trans-
plant will take.

HIV Human immunodeficiency virus, a retro-
virus that causes acquired immune-deficiency 
syndrome (AIDS). HIV is spread most commonly 
by having unprotected sex with an infected part-
ner. The virus can enter the body through the lin-
ing of the vagina, vulva, penis, rectum, or mouth
during sex.

HIV is also spread through contact with infected
blood. Before donated blood was screened for evi-
dence of HIV infection and before heat-treating
techniques to destroy HIV in blood products were
introduced, HIV was transmitted through transfu-
sions of contaminated blood or blood components.
Today, because of blood screening and heat treat-
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ment, the risk of getting HIV from such transfu-
sions is extremely small.

HIV is frequently spread among injection drug
users by the sharing of needles or syringes contam-
inated with very small quantities of blood from
someone infected with the virus. It is rare, how-
ever, for a patient to give HIV to a health care
worker or vice versa by accidental sticks with con-
taminated needles or other medical instruments.

Women can transmit HIV to their babies during
pregnancy or birth. Approximately one-quarter to
one-third of all untreated pregnant women
infected with HIV will pass the infection to their
babies. HIV can also be spread to babies through
the breast milk of mothers infected with the virus.
If the mother takes the drug AZT during pregnancy,
she can significantly reduce the chances that her
baby will get be infected with HIV. If health care
providers treat mothers with AZT and deliver their
babies by cesarean section, the chances of the baby
being infected can be reduced to a rate of 1 percent.

A study sponsored by the National Institute of
Allergy and Infectious Diseases (NIAID) in Uganda
found a highly effective and safe drug regimen for
preventing transmission of HIV from an infected
mother to her newborn that is more affordable and
practical than any other examined to date. Interim
results from the study show that a single oral dose
of the antiretroviral drug nevirapine (NVP) given
to an HIV-infected woman in labor and another to
her baby within three days of birth reduces the
transmission rate by half compared with a similar
short course of AZT.

Although researchers have found HIV in the
saliva of infected people, there is no evidence that
the virus is spread by contact with saliva. Labora-
tory studies reveal that saliva has natural properties
that limit the power of HIV to infect. Research
studies of people infected with HIV have found no
evidence that the virus is spread to others through
saliva by kissing. No one knows, however, whether
so-called deep kissing, involving the exchange of
large amounts of saliva, or oral intercourse increase
the risk of infection. Scientists have also found no
evidence that HIV is spread through sweat, tears,
urine, or feces.

Studies of families of HIV-infected people have
clearly shown that HIV is not spread through casual

contact such as the sharing of food utensils, towels
and bedding, swimming pools, telephones, or toilet
seats. HIV is not spread by biting insects such as
mosquitoes or bedbugs.

HIV can infect anyone who practices risky
behaviors such as sharing drug needles or syringes,
having sexual contact with an infected person
without using a condom, or having sexual contact
with someone whose HIV status is unknown.

Having a sexually transmitted disease such as
syphilis, genital herpes, chlamydial infection, gon-
orrhea, or bacterial vaginosis appears to make peo-
ple more susceptible to getting HIV infection during
sex with infected partners. Many people do not
have any symptoms when they first become in-
fected with HIV. Some people, however, have a flu-
like illness within a month or two after exposure to
the virus. This illness may include fever, headache,
tiredness, and enlarged lymph nodes (glands of the
immune system easily felt in the neck and groin).
These symptoms usually disappear within a week
to a month and are often mistaken for those of
another viral infection. During this period, people
are very infectious, and HIV is present in large
quantities in genital fluids.

More persistent or severe symptoms may not
surface for a decade or more after HIV first enters
the body in adults or within two years in children
born with HIV infection. This period of asympto-
matic infection is highly individual. Some people
may begin to have symptoms within a few months,
while others may be symptom free for more than
10 years.

Even during the asymptomatic period, the virus
is actively multiplying, infecting, and killing cells of
the immune system. HIV’s effect is seen most obvi-
ously in a decline in the blood levels of CD4+ T cells
(also called T4 cells)—the immune system’s key
infection fighters. At the beginning of its life in the
human body, the virus disables or destroys these
cells without causing symptoms.

As the immune system deteriorates, a variety of
complications start to take over. For many people,
their first sign of infection is large lymph nodes or
swollen glands that may be enlarged for more than
three months. Other symptoms often experienced
months to years before the onset of AIDS include
lack of energy, weight loss, frequent fevers and
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sweats, persistent or frequent yeast infections 
(oral or vaginal), persistent skin rashes or flaky
skin, pelvic inflammatory disease in women that
does not respond to treatment, and short-term
memory loss. Some people develop frequent and
severe herpes infections that cause mouth, geni-
tal, or anal sores or a painful nerve disease 
called shingles. Children may grow slowly or be
sick a lot.

Because no vaccine for HIV is available, the only
way to prevent infection by the virus is to avoid
behaviors that put a person at risk of infection,
such as sharing needles and having unprotected
sex.

Many people infected with HIV have no symp-
toms. Therefore, there is no way of knowing with
certainty whether a sexual partner is infected
unless he or she has repeatedly tested negative 
for the virus and has not engaged in any risky
behavior.

People should either abstain from having sex or
use male latex condoms or female polyurethane
condoms, which may offer partial protection, dur-
ing oral, anal, or vaginal sex. Only water-based
lubricants should be used with male latex condoms.

Although some laboratory evidence shows that
spermicides can kill HIV, researchers have not
found that these products can prevent a person
from getting HIV.

The risk of HIV transmission from a pregnant
woman to her baby is significantly reduced if she
takes AZT during pregnancy, labor, and delivery
and her baby takes it for the first six weeks of life.

National Institute of Allergy and Infectious Diseases,
National Institutes of Health. HIV Infection and AIDS:
An Overview, May 2001.

HMOs/managed care The health maintenance
organization (HMO) is the most common form of
managed care, which began making serious
inroads in health care in the early 1970s. It is the
opposite of fee for service, where patients or their
insurers pay health providers for each medical ser-
vice rendered. The individual enrolling in an HMO
pays the same monthly premium regardless of the
amount of services received. Managed care is a
method of providing health care coverage to
patients at reduced costs to employers and others.

Under the managed care system, both the patient
and the doctor are managed through rules imposed
by the managed care company. These rules gener-
ally limit the patient’s choice of both doctors and
other health care providers such as labs, X-ray
facilities, hospitals, and visiting nurse service. The
managed care company also dictates to varying
degrees the treatment choices a participating doc-
tor may make. The original intent of this system
was to emphasize preventive care in order to keep
costs down, thereby making the HMO profitable.
However, studies have indicated that costs have
been held down not by preventive care but by
restricting hospitalization and other expensive
treatment avenues.

The current trend toward HMOs and other man-
aged care forms is a growing concern of autoim-
mune patients, their families, and caregivers.
Although the possibility of controlling costs is of
great interest and hope, the overriding concern is
whether patients with such chronic disorders, and
frequently being treated for multiple chronic disor-
ders, will receive inadequate care or be excluded
from the more costly emerging treatments. Little is
known about the numbers of autoimmune patients
under age 65 who are enrolled in managed care
programs. However, horror stories have prolifer-
ated, especially on disease-specific Internet web-
sites. As in most areas, all forms of the media tend
to repeat most frequently the bad news.

According to Lubeck, studies comparing the
quality of care in HMOs and fee-for-service settings
for RHEUMATOID ARTHRITIS (RA) have found few 
differences in outcomes, although reduced costs
have been attributed to lower hospitalization 
rates in patients with RA. The Stanford Univer-
sity researchers reviewed 10 studies of direct costs
of RA. In 1996 dollars, direct costs ranged from
$2,299 (U.S.) per person per year in Canada to
$13,549 in a U.S. study focusing on patients who
had been hospitalized only. In managed care set-
tings, costs of medications were proportionately
higher than in fee-for-service settings. The re-
searchers concluded that in studies of the direct
costs of RA, the components of costs have
remained relatively stable over time. However,
they cautioned that this may change with the
development and growing use of new RA medica-
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tions including cyclooxygenase 2 inhibitors, inter-
leukins, cytokines, treatments that inhibit tumor
necrosis factor, and combination therapies. They
added that the effectiveness of managed care in
controlling direct costs needs to be evaluated in
more targeted studies.

Studies do show, though, that physicians are
more dissatisfied now than they were in the past
and that this change correlates both over time and
cross-sectionally with shifts in managed care pene-
tration. In a 1997 national survey, physicians
reported that over the previous three years, 38 per-
cent had experienced a decline in their ability to
make decisions they think are right for their
patients, and 41 percent reported a decrease in the
amount of time spent with patients. Overall, physi-
cians reported feeling greater pressures on their
clinical autonomy.

Another area of concern is in research. Sullivan
and Furst wrote, “The emergence of managed care
contracts and payer limitations in the United States
could hinder the development of innovative, cura-
tive therapies.”
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home health care Home care, provided through
both private and governmental agencies, is an
integral part of the health care system and plays
an important role in reducing overall health 
costs. In autoimmune disease treatment, for
example, home care can provide an alternative to
hospitals for people who need regular intravenous
medications for pain management and chronic
diseases such as RHEUMATOID ARTHRITIS and
CROHN’S DISEASE. Home care saves payers or
patients about $1,000 a day compared with an
inpatient setting, according to studies. The Multi-
ple Sclerosis Society of Canada says home care is
frequently an essential component of daily life for
people with MULTIPLE SCLEROSIS and one that
enables them to remain in their home environ-
ment longer.

hospitalization The average length of stay for
U.S. hospital inpatients for all causes was 5.0 days
and the average hospitalization rate was 116 per
1,000 population in 1999, according to a Centers
for Disease Control and Prevention (CDC) report
released in 2001. Precise hospitalization incidence
is not known for most autoimmune diseases, basi-
cally because no single hospital or university has
enough patients with any one autoimmune dis-
ease to support effective evaluation of causes or
treatments.

In Connecticut, hospitalizations are used to esti-
mate the prevalence of the most severe cases of
autoimmune disease. For the five years between
1993 and 1997, over 2,300 women were hospital-
ized for a select number of autoimmune diseases.
Rates of hospital discharges per 100,000 women
per year were as follows: rheumatoid arthritis—
9,334; lupus erythematosus—3,575; Crohn’s dis-
ease—3,434; multiple sclerosis—3,212; ulcerative
colitis—1,692; fibromyalgia—1,632; Graves’ dis-
ease—955; scleroderma—805; Hashimoto’s thy-
roiditis—775; and Sjögren’s syndrome—564.

Although hospitalization is sometimes needed
during treatment of autoimmune diseases, it is not
always to be expected. The likelihood can range
from rarely to absolutely. In many cases, hospital-
ization is needed only during times of disease flare-
ups or adverse drug reactions or for treatment of
another disease impacting the primary autoimmune
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disease (called a comorbid disease). Examples of
the varying needs for autoimmune-related hospi-
talization include the following.

• ALLERGIC ASTHMA—In 1985, according to one
study, annual hospitalizations for asthma totaled
463,500 admissions (median length of stay was
5.0 days), of which 34.6 percent were for per-
sons under 18 years of age. At Children’s Memo-
rial Hospital in Chicago—the fourth largest
children’s hospital in the United States—asthma
is the number one diagnosis for hospitalizations.
This hospital has also noticed a marked increase
in the number of admissions to the intensive
care unit over the past few years. At Maine
Medical Center from 1989 to 1992, admissions
for children with a primary diagnosis of asthma
increased by 33 percent.

• GUILLAIN-BARRÉ SYNDROME (GBS)—When writ-
ing in the March 2000 issue of RN, Treesa L.
Worsham said, “Once GBS is suspected, hospi-
talization is a must. The patient’s condition can
rapidly deteriorate into paralysis that affects the
respiratory muscles, necessitating intubation
and mechanical ventilation. Depending on the
severity of the patient’s symptoms (not all will
experience paralysis), he may be admitted to a
medical or neurology floor or to an ICU.”

• INSULIN-DEPENDENT DIABETES mellitus (IDDM)—
Most children who develop diabetes are hospi-
talized for a few days to regulate their insulin
and diet and to learn about the disease. The
length of the initial hospitalization depends on
the child’s age, the availability of self-care train-
ing in the community, and the degree of glucose
elevation.

There are approximately four hospital admis-
sions per 100,000 children per year for diabetic
ketoacidosis (DKA) in the United States. Current
home-monitoring techniques allow most diabetic
care to occur in an outpatient setting. However,
DKA remains the most common cause of hospital
admission for children with diabetes. One study
reported that after an initial diagnosis of diabetes in
children ages eight to 13 years, 25 percent were
rehospitalized within 2.5 years, with DKA the most
common reason.

• MYASTHENIA GRAVIS (MG)—When the muscle
weakness is severe and involves the breathing
muscles, hospitalization is usually necessary.
These attacks seldom last longer than a few
weeks.

• PSORIASIS—Although hospital treatment for pso-
riasis is usually reserved for patients with poten-
tially life-threatening disease variants, some
physicians consider it even for severe cases not
requiring emergency care. At the University of
Miami hospital, where in-patient psoriasis treat-
ment is used for certain cases, length of stay at
the hospital averages nine to 10 days for patients
admitted for erythrodermic or pustular psoriasis
and is typically six days for patients with severe
psoriasis vulgaris.

• RHEUMATOID ARTHRITIS (RA)—Although the
majority of RA patients are managed by the
rheumatologist and primary care provider on an
outpatient basis, hospitalization due to severity
of illness or for procedures such as joint replace-
ment does occur. From a survey conducted by
the Centers for Disease Control and Prevention
(CDC) about the impact of arthritis and
rheumatic diseases on the U.S. health care sys-
tem, data showed that in 1997, 744,000 people
with arthritis and other rheumatic diseases
accounted for 30,914,000 discharges from short-
stay hospitalizations. They consumed 4 million
days of care.

• SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)—Al-
though some people with lupus have severe
recurrent attacks and are frequently hospital-
ized, most people with lupus rarely require hos-
pitalization. Many lupus patients never have to
be hospitalized, especially if they are careful and
follow their physicians’ instructions.

Lupus patients can experience life-threatening
episodes of kidney inflammation known as flares,
which can require expensive intensive-care hospi-
talization. Lupus accounts for more than 100,000
hospital admissions in the U.S. each year, averaging
10 days and about $20,000 per visit.

Cardiovascular and cerebrovascular diseases are
important comorbid conditions in patients with
SLE. In one population-based hospitalization study,
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women ages 18 to 44 with SLE had a substantially
increased risk of hospitalization due to acute
myocardial infarctions and cerebrovascular acci-
dents compared with age-matched control subjects.
Women of all ages with SLE had increased risk of
hospitalizations due to congestive heart failure.

Connecticut Department of Public Health. Connecticut
Women’s Health, 2001.
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35.
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Human Genome Project An international
research effort to chart and characterize the human
genome—the entire package of genetic instructions
for a human being. That entails laying out—in
order—the 3 billion DNA letters (or base pairs) of
the full human genetic code.

Begun in 1990, the U.S. Human Genome Project
is a 13-year effort coordinated by the U.S. Depart-
ment of Energy and the National Institutes of
Health. The project was originally planned to last
15 years. However, effective resource and techno-
logical advances have accelerated the expected
completion date to 2003. Project goals are to:

• identify all the approximate 30,000 genes in
human DNA,

• determine the sequences of the 3 billion chemi-
cal base pairs that make up human DNA,

• store this information in databases,

• improve tools for data analysis,

• transfer related technologies to the private sec-
tor, and

• address the ethical, legal, and social issues
(ELSI) that may arise from the project.

Several types of genome maps have already
been completed. A working draft of the entire
human genome sequence was announced in June

2000, with analyses published in February 2001.
An important feature of this project is the federal
government’s long-standing dedication to the
transfer of technology to the private sector. By
licensing technologies to private companies and
awarding grants for innovative research, the pro-
ject is catalyzing the multibillion-dollar U.S.
biotechnology industry and fostering the develop-
ment of new medical applications.

A great profusion of discoveries about the
genetic basis of a long list of diseases has already
resulted from the Human Genome Project. Initially,
these discoveries related to relatively rare condi-
tions. Increasingly, though, the same powerful
approaches are uncovering hereditary factors in
diabetes and other common illnesses.

These revelations hold promise for transforming
medical practice. In the years ahead, learning about
individual susceptibilities to common disorders
such as cancer and heart disease may be possible,
allowing the design of programs of effective, indi-
vidualized preventive medicine focused on life
style changes, diet, and medical surveillance to
keep people healthy.

The same discoveries ushered in by the Human
Genome Project will enable scientists to predict
who will respond most effectively to a particular
drug therapy and who may suffer a side effect and
ought to avoid that particular drug. In addition,
these advances will lead to the next generation of
designer drugs, targeted to each individual and
engineered in a much more precise way than
today’s drugs.

As a part of the Human Genome Project, 16
research institutions in the United States, Great
Britain, Germany, France, Japan, and China are
currently generating a high-quality, accurate
sequence of the human genetic code for scientists
everywhere to use as a no-cost resource without
restrictions. The project is being done in two stages:
the working draft and the finished sequence.

The government agencies funding the Human
Genome Project in the U.S. are the National
Human Genome Research Institute (NHGRI), a
part of the National Institutes of Health (NIH), and
the Department of Energy (DOE). Most of the
Human Genome Project sequencing occurs at four
laboratories in the U.S. and one in Great Britain.
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The three U.S. labs funded by the NHGRI are at
Baylor College of Medicine in Houston, Washing-
ton University School of Medicine in St. Louis, and
Whitehead Institute outside Boston. The DOE
sponsors the Joint Genome Institute in Walnut
Creek, California. The Wellcome Trust funds the
Sanger Centre located outside London.

The Human Genome Project international con-
sortium includes two laboratories at the University
of Washington in Seattle and labs at Stanford Uni-
versity in Palo Alto, California; Genome Therapeu-
tics Corp. in Waltham, Massachusetts; Genoscope
in Evry, France, the RIKEN Institute and Keio Uni-
versity School of Medicine in Japan, the Max-
Planck Institute for Molecular Biology, the Institute
of Molecular Biotechnology, and the Gesellschaft
fuer Biotechnologische in Germany; and the Bei-
jing Human Genome Center in China.

All participants in the Human Genome Project
have agreed to adhere to specific procedures,
including maintaining quality standards and mak-
ing daily deposits of sequence information into the

public databases including GenBank, the European
Bioinformatics Institute, and the DNA Database of
Japan. Scientists by the thousands, located world-
wide, tap into GenBank every day to search for
data to advance their medical research.

human leukocyte antigens (HLA) A pattern of
cell surface proteins that identifies the cell to the
immune system as “self” or “nonself.” Any human
Class I or Class II protein in markers of self used in
histocompatibility (cell-mediated immunological
similarity or compatibility) testing. Some HLA
types also correlate with certain autoimmune dis-
eases. These are important in presenting antigens
to immune effector cells.

humoral immunity (antibody-mediated immu-
nity) Immune protection provided by soluble fac-
tors such as antibodies, which circulate in the
body’s fluids or humors, primarily serum and
lymph.
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idiopathic Unknown cause, from the Greek idio,
meaning “peculiar” or “unusual,” and from pathy,
meaning “illness.”

idiopathic autoimmune hemolytic anemia See
AUTOIMMUNE HEMOLYTIC ANEMIA.

idiopathic pulmonary fibrosis (IPF) A disease of
inflammation that results in scarring, or fibrosis, of
the lungs. In time, this fibrosis can thicken and
build up to the point where the lungs are unable to
provide oxygen to the tissues of the body. What-
ever the trigger is for IPF, it appears to set off a
series of events in which the inflammation and
immune activity in the lungs—and, eventually, the
fibrosis processes, too—become uncontrollable. In
a few cases, heredity appears to play a part, possi-
bly making some individuals more likely than oth-
ers to get IPF. In studies of patients with IPF, the
average survival rate has been found to be four to
six years after diagnosis. Those who develop IPF at
a young age seem to survive longer.

The exact number of people who develop IPF
each year is not known. It is known, however,
that equal numbers of men and women get the
illness and that most cases of IPF are diagnosed
when the patients are between the ages of 40 and
70. Nearly 75 percent of people with IPF have
smoked cigarettes.

Causes

Although a number of separate diseases can initiate
pulmonary fibrosis, many times the cause is
unknown. When this is so, the condition is called
idiopathic (of unknown origin) pulmonary fibrosis.
In IPF, careful examination of the patient’s envi-
ronmental and occupational history gives no clues
to the cause.

Currently, researchers believe that IPF may
result from either an autoimmune disorder or the
aftereffects of an infection, most likely a virus.
Other theories as to what may cause IPF include
allergic or environmental exposure (including to-
bacco smoke). These theories are still being
researched. Bacteria and other microorganisms are
not thought to be the cause of IPF.

There is also a familial form of the disease,
known as familial idiopathic pulmonary fibrosis.
Additional research is being done to determine
whether there is a genetic tendency to develop the
disease as well as to determine other causes of IPF.

Clinical Features

Early symptoms of IPF are usually similar to those
of other lung diseases. Very often, for example,
patients suffer from a dry cough and dyspnea
(shortness of breath). As the disease progresses,
dyspnea becomes the major problem. Day-to-day
activities such as climbing stairs, walking short dis-
tances, dressing, and even talking on the phone
and eating become more difficult and sometimes
nearly impossible. Enlargement (clubbing) of the
fingertips may develop. The patient may also
become less able to fight infection. In advanced
stages of the illness, the patient may need oxygen
all the time.

Although the course of IPF varies greatly from
person to person, the disease usually develops
slowly, sometimes over years. The early stages are
marked by alveolitis, an inflammation of the air
sacs called alveoli, in the lungs. The job of the air
sacs is to allow the transfer of oxygen from the
lungs into the blood and the elimination of carbon
dioxide from the lungs and out of the body.

As IPF progresses, the alveoli become damaged
and scarred, thus stiffening the lungs. The stiffening



makes breathing difficult and brings on a feeling of
breathlessness (dyspnea), especially during activi-
ties that require extra effort.

In addition, scarring of the alveoli reduces the
ability of the lungs to transfer oxygen. The result-
ing lack of oxygen in the blood (hypoxemia) may
cause increases in the pressure inside the blood
vessels of the lungs, a situation known as pul-
monary hypertension. The high blood pressure in
the lungs then puts a strain on the right ventricle,
the lower right side of the heart, which pumps the
oxygen-poor blood into the lungs.

Complications

IPF can lead to death. Often the immediate cause is
respiratory failure due to hypoxemia, right-side
heart failure, a heart attack, blood clot (embolism)
in the lungs, stroke, or lung infection brought on
by the disease.

Treatment

The best chance of slowing the progress of IPF is by
treatment as soon as possible. Most IPF patients
require treatment throughout life, usually under
the guidance of a lung specialist. Some major med-
ical centers and large teaching hospitals do research
on the disease and provide consultation and treat-
ment to patients.

Treatment for IPF may vary a great deal. It
depends on many things, including the age of the
patient and stage of the disease. The aim of treat-
ment is to reduce the inflammation of the alveoli
and stop the abnormal process that ends in fibrosis.
Once scar tissue has formed in the lung, it cannot
be returned to normal.

Drugs are the primary way that IPF is treated.
They are usually prescribed for at least three to six
months to allow time to determine if a particular
treatment is effective. Commonly used drugs are
prednisone and cytoxan. Oxygen administration
and, in special cases, transplantation of the lung are
other choices.

Prednisone A corticosteroid, prednisone is the
most common drug given to patients with IPF.
About 25 to 35 percent of all patients respond
favorably to this medicine. No one knows exactly
how corticosteroids work or why some patients do
well on prednisone while others do not. Patients
take prednisone by mouth every morning, starting

with a high dose for the first four to eight weeks.
As they improve, they gradually take smaller
amounts. Changes in mood are one of the more
common side effects of prednisone. Most patients,
however, can handle the mood changes—anxiety,
depression, or sleeplessness—once they know what
is causing the problem. A less common side effect is
a rise in blood-sugar levels.

Cytoxan Cyclophosphamide, also referred to
as cytoxan, may be taken together with prednisone
or instead of it. Like prednisone, cytoxan is swal-
lowed each day. One of the more serious side
effects of cyclophosphamide is leukopenia, a condi-
tion in which the number of white blood cells
drops to a dangerously low level. Leukopenia can
be controlled by regularly checking the blood count
and adjusting the dose of cytoxan if necessary.

Other medicines Azathioprine, penicillamine,
chlorambucil, vincristine sulfate, and colchicine
have been used in a few patients with IPF. Their
effectiveness in treating IPF, however, has not been
adequately tested.

Oxygen In addition to treatment with medi-
cine, some patients may need oxygen, especially
when blood oxygen becomes low. This treatment
helps resupply the blood with oxygen. As a result,
breathlessness is reduced, the patient can be more
active, and the severity of pulmonary hypertension
decreases.

Many IPF patients, particularly those in the
early stages of the disease, respond to drug treat-
ment and can continue to go about most of their
normal activities, including working. Some
patients with advanced IPF need to carry oxygen
with them.

Exercise A daily walk or regular use of a sta-
tionary bicycle or treadmill can improve muscle
strength and breathing ability and also increase
overall strength. Supplemental oxygen is used
when needed; sometimes it is the only way a
patient is able to do a reasonable amount of activity.

Lung transplantation Lung transplantation,
either of both lungs or only one, is an alternative to
drug treatment for patients in the severe, final
stages of IPF. It is most often performed in patients
under 60 years of age who do not respond to any
form of treatment. The one-year survival rate is
approximately 60 percent.
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National Heart, Lung, and Blood Institute, National Insti-
tutes of Health. Facts About Idiopathic Pulmonary Fibro-
sis, NIH Publication No. 93-2997, 1993.

idiopathic thrombocytopenic purpura (ITP)
Also called immune thrombocytopenic purpura. A
disorder of the blood. Thrombocytopenic refers to a
decrease in blood platelets. Purpura refers to the
purplish looking areas of the skin and mucous
membranes (such as the lining of the mouth)
where bleeding has occurred as a result of de-
creased platelets.

Acute (temporary) thrombocytopenic purpura is
most commonly seen in young children. Boys and
girls are equally affected. Symptoms often, but do
not necessarily, follow a viral infection. About 85
percent of children recover within one year and
the problem does not return.

Thrombocytopenic purpura is considered
chronic when it has lasted more than six months.
Chronic ITP is an autoimmune disease of primarily
young to middle-age adults, although the onset of
illness may be at any age, which is at least twice as
common in females as in males. It is relatively
insidious in its onset and is not associated with pre-
ceding viral infection. ITP resolves spontaneously
only on rare occasions. ITP is a common disorder.
In fact, it may be the most common of all the
autoimmune diseases in which the cell targeted by
the immune system for auto-reaction has been
clearly identified.

In ITP, autoantibodies are directed against
platelets. Platelets are minute, disk-shaped compo-
nents of the blood that are needed for prevention
and control of bleeding. Platelets are formed in the
bone marrow and are released into the blood.
Platelets have a limited life span before they are
replaced by new platelets. In ITP, the platelets are
prematurely destroyed. This destruction results in a
low blood platelet count (thrombocytopenia) that
may produce bruising or excessive bleeding.

Causes

Some cases of ITP are caused by drugs, and others
are associated with infection, pregnancy, or
immune disorders such as systemic lupus erythe-
matosus. About half of all cases are classified as
idiopathic, meaning the cause is unknown.

Clinical Features

The main symptom is bleeding, which can include
bruising (ecchymosis) and tiny red dots on the skin
or mucous membranes (petechiae). In some
instances, bleeding from the nose, gums, or diges-
tive or urinary tracts may also occur. Rarely, bleed-
ing within the brain occurs.

A careful review of medications the patient is
taking is important because some drugs can be asso-
ciated with thrombocytopenia. A complete blood
count will be done. A low platelet count will estab-
lish thrombocytopenia as the cause of purpura.
Often the next procedure is a bone marrow exami-
nation to verify that there are adequate platelet-
forming cells (megakaryocytes) in the marrow and
to rule out other diseases such as metastatic cancer
(cancer that has spread to the bone marrow) and
leukemia (cancer of the blood cells themselves).
Another blood sample may be drawn to check for
other conditions sometimes associated with throm-
bocytopenia such as lupus and infection.

Treatment

The treatment of idiopathic thrombocytopenic pur-
pura is determined by the severity of the symp-
toms. In some cases, no therapy is needed. In most
cases, drugs that alter the immune system’s attack
on the platelets are prescribed. These include corti-
costeroids (prednisone) and/or intravenous infu-
sions of immune globulin. Another treatment that
usually results in an increased number of platelets
is removal of the spleen, the organ that destroys
antibody-coated platelets. Other drugs such as 
vincristine, azathioprine (Imuran), danazol, cyclo-
phosphamide, and cyclosporine are prescribed for
patients only in the severe case where other treat-
ments have not shown benefits since these drugs
have potentially harmful side effects.

Except in certain situations, (e.g., internal bleed-
ing and preparation for surgery), platelet transfu-
sions are usually not beneficial and, therefore, are
seldom performed. Because all therapies can have
risks, it is important that overtreatment (treatment
based solely on platelet counts and not on symp-
toms) be avoided. In some instances, lifestyle
adjustments may be helpful for prevention of
bleeding due to injury. These would include use 
of protective gear such as helmets and avoidance of
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contact sports in symptomatic patients or when
platelet counts are less than 50,000. Otherwise,
patients can usually carry on normal activities, but
final decisions about activity are made in consulta-
tion with the patient’s hematologist.
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idiotype The unique and characteristic parts of
an antibody’s variable region, which can them-
selves serve as antigens. A set of one or more anti-
genic determinants (idiotopes) on an antibody that
make that antibody unique. It is associated with
the amino acids of immunoglobulin light and
heavy chains.

IgA See IMMUNOGLOBULINS.

IgA nephropathy Primary IgA nephropathy is
an autoimmune kidney disease caused by deposits
of the protein immunoglobulin A (IgA) inside the
glomeruli (filters) within the kidney. These
glomeruli (the singular form is glomerulus) nor-
mally filter wastes and excess water from the
blood and send them to the bladder as urine. The
IgA protein prevents this filtering process, leading
to blood and protein in the urine and swelling in
the hands and feet. This chronic kidney disease
may progress over a period of 10 to 20 years. If
this disorder leads to end-stage renal disease, the
patient must go on dialysis or receive a kidney
transplant.

IgA nephropathy usually occurs in adolescents
or young adults between the ages of 15 and 35.
Males are affected two or three times more often
than females. It occurs significantly more often in
Native Americans than in any other ethnic group
tested. It is more prevalent in Caucasians than in
African Americans, and it is one of the leading
causes of acute nephritis in young people in the

United States, Europe, and Japan. One study of
young men in the military showed an annual
occurrence of 94 cases of IgA nephropathy out of
100,000 male inductees.

The IgA protein is a normal part of the body’s
system to protect against disease (the immune sys-
tem). What causes IgA deposits in the glomeruli is
not known. However, because IgA nephropathy
may run in families, genetic factors probably con-
tribute to the disease.

Kidney disease usually cannot be cured. Once
the tiny filtering units are damaged, they cannot be
repaired. Treatment focuses on slowing the pro-
gression of the disease and preventing complica-
tions. One complication is high blood pressure,
which further damages glomeruli.

Some patients may benefit from limiting protein
in their diet to reduce the buildup of waste in the
blood. Patients with IgA nephropathy often have
high cholesterol. Reducing cholesterol—through
diet, medication, or both—appears to help slow the
progression of IgA nephropathy.

National Institute of Diabetes and Digestive and Kidney
Diseases (NIDDK), The National Institutes of Health.
IgA Nephropathy, NIH Publication No. 01-4571, 1998,
updated 2001.

IgD See IMMUNOGLOBULINS.

IgE See IMMUNOGLOBULINS.

IgG See IMMUNOGLOBULINS.

IgM See IMMUNOGLOBULINS.

immune Protected from or resistant to a disease
or infection because of the development of anti-
bodies or CELLULAR IMMUNITY.

immune complex A cluster of interlocking anti-
gens and antibodies, formed when antibodies
attach to the antigens in order to destroy them.
These complexes circulate in the blood and may
eventually attach to the walls of blood vessels,
producing an inflammatory response at that
point.
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immune response The reactions of the immune
system to foreign substances so that they are neu-
tralized or eliminated, thereby preventing the dis-
eases or injuries these foreign substances (antigens)
might cause.

immune system The body’s natural defense sys-
tem, which protects it from infection, foreign sub-
stances, and organisms that could lead to illness.
This protection may result from the formation of
specialized white blood cells or the production of
antibodies.

immunity Protection from diseases, especially
infectious diseases. Acquired immunity is immunity
that results from either exposure to an antigen or
from the passive injection or IMMUNOGLOBULINS.
(See also ACTIVE IMMUNITY, INNATE IMMUNITY.)

immunodeficiency The lack of an adequate or
normal immune response. Immunodeficiency can
be primary—intrinsic, not due to another illness or
agent; secondary—due to another illness or agent,
e.g., human immunodeficiency virus, cancer, or
chemotherapy; or combined—deficiencies of both
killer T lymphocytes and antibodies.

immunodeficiency diseases A group of serious
but little known disorders in which immune system
malfunction causes increased susceptibility to infec-
tion, autoimmune diseases, and malignancy. This is
a group of more than 70 different diseases, many of
which are inherited. Together they affect approxi-
mately 500,000 individuals in the United States. Of
these, between 5,000 and 10,000 people, many of
whom are children, are severely affected by serious,
recurrent, and often life-threatening infections.

Primary immunodeficiency diseases are caused
by intrinsic defects in the cells of the immune sys-
tem and are often caused by inherited genetic
defects. This is in contrast to secondary immunode-
ficiency diseases such as acquired immunodefi-
ciency syndrome caused by infection with human
immunodeficiency virus.

immunoglobulins A family of large protein mol-
ecules, also known as antibodies, that are found in

the blood serum and in tissue fluids. They are pro-
duced by specific white cells (B lymphocytes) of the
immune system and released into the circulation in
response to the presence of an antigen. This anti-
gen may be a protein on the surface of an infec-
tious agent such as a bacteria or it may be a foreign
chemical substance. Normal plasma cells manufac-
ture immunoglobulins to match exactly and specif-
ically the invading antigen.

Immunoglobulin is abbreviated as Ig. The struc-
ture of an Ig molecule consists of two heavy chains
joined by bonds to two light chains. Five major
types (classes) of Ig have been identified in human
serum. Each class of Ig has a unique type of heavy
chain that is defined by use of a Greek letter:
gamma, mu, alpha, epsilon, or delta. The abbrevi-
ated name for the five classes of Ig are as follows:

1. IgG for Ig gamma—(immunoglobulin G). The
most abundant class of antibodies found in
blood serum and active against bacteria, fungi,
viruses, and foreign particles. Immunoglobulin
G antibodies trigger action of the complement
system.

2. IgM for Ig mu—(immunoglobulin M). The class
of antibodies found in circulating body fluids
and the first antibodies to appear in response to
an initial exposure to an antigen.

3. IgA for Ig alpha—(immunoglobulin A). The
class of antibodies produced primarily against
ingested antigens, found in body secretions such
as saliva, sweat, or tears. Its function is to pre-
vent viruses and bacteria from invading the
body through epithelial surfaces (the epidermis
of the skin and the surface layer of mucous and
serous membranes). Its presence in colostrum
and breast milk helps prevent infection in
breast-feeding infants.

4. IgE for Ig epsilon—(immunoglobulin E). The
class of antibodies produced in the lungs, skin,
and mucous membranes and responsible for
allergic reactions. Approximately one-half of
patients with allergies have increased IgE levels.

5. IgD for Ig delta—(immunoglobulin D). The class
of antibodies found only on the surface of B
cells and possibly functioning as antigen recep-
tors to initiate differentiation of B cells into
plasma cells.
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immunologist A person who specializes in
researching and/or treating the functions and dis-
orders of the immune system. Immunologists work
with problems related to allergies, autoimmune
disorders, immunodeficiency disorders, and trans-
plant surgery.

immunology The study of the components of the
immune system, their function, and their disor-
ders.

immunosuppressive agents Drugs that slow or
halt immune system activity. Immunosuppressive
agents may be given to prevent the body from
mounting an immune response after an organ
transplant and thus reject the transplant or for treat-
ing a disease that is caused by the immune system.

immunotherapy The concept of using the
immune system to treat disease, for example,
developing a vaccine against cancer. Immunother-
apy may also refer to the therapy of diseases caused
by the immune system, allergies for example.

incidence How often a disease occurs; the num-
ber of new cases of a disease among a certain group
of people for a certain period of time.

inclusion body myositis (IBM) This is also called
inflammatory myopathy. It is an inflammatory
muscle disease characterized by slow and relent-
lessly progressive but painless muscle weakness
and atrophy of the muscles. The disorder is very
similar to another inflammatory myopathy called
polymyositis. In fact, IBM is often diagnosed in
cases of polymyositis that are unresponsive to ther-
apy. However, IBM has its own distinctive features.
The onset of muscle weakness in IBM is generally
gradual (over months or years). Also, IBM, which
occurs more frequently in men than women,
affects both the proximal (closest to the center of
the body) and distal (farthest from the center of the
body) muscles. There may be weakness of the wrist
and finger muscles and atrophy of the quadriceps
muscles in the legs. Atrophy or shrinking of the
forearms is also characteristic. Difficulty swallow-

ing (dysphagia) occurs in approximately half of
IBM cases. Symptoms of the disease usually begin
after the age of 50, although the disease can occur
in any age group. Falling and tripping are usually
the first noticeable symptoms of IBM. For some
patients, the disorder begins with weakness in the
hands causing difficulty with gripping, pinching,
and buttoning.

Causes

IBM is considered a sporadic disease—that is, there
is no evidence that the disease is inherited and
researchers do not yet know what causes it.
Because of the inflammation associated with the
disease, some doctors think IBM is a form of
autoimmune disorder. Others speculate that the
inflammation is secondary to a different problem in
the muscles. For example, some researchers believe
that the primary problem in IBM is an age-related
inability of the muscle to deal with destructive free
radicals and an abnormal accumulation of a num-
ber of proteins within the muscle fiber.

Very rarely, IBM with inflammation in the mus-
cle biopsy can be present in families (familial IBM).
Whether this form is inherited or whether some
people have genes that make them susceptible to
whatever causes the sporadic form is not yet clear.

Clinical Features

Symptoms of IBM may occur one at a time or
appear simultaneously. Together, they can lead to
difficulty grasping objects, rising from a sitting posi-
tion, walking long distances, or going up stairs.
Weakness of the quadriceps muscles can cause sud-
den falling, and lower-leg weakness can cause dif-
ficulty holding the foot up (footdrop), which can
lead to tripping. If the esophageal muscles weaken,
choking may become a problem when ingesting
some types of food or liquids.

When viewed under the microscope, the muscle
cells of persons with IBM contain vacuoles (typi-
cally, rounded empty spaces). Within the vacuoles
are usually abnormal clumps of several proteins,
one of which is amyloid. These characteristic pro-
tein clumps, which are called inclusion bodies, give
this disorder its name. In addition, signs of inflam-
mation in the form of invading immune cells are
frequently seen in the muscle tissue. However, the
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amount varies and lack of them does not rule out a
diagnosis of IBM.

The definitive way to diagnose IBM is with a
muscle biopsy. Electromyography and blood
enzyme levels, including creatine kinase, are not
diagnostic.

Treatment

No standard course of treatment exists for IBM.
The disease is unresponsive to corticosteroids and
other immunosuppressive drugs. Some evidence
suggests that intravenous immunoglobulin may
have a slight, but transient, beneficial effect in a
small number of cases. Physical therapy may be
helpful in maintaining mobility. IBM is generally
resistant to all therapies, and its rate of progression
also appears to be unaffected by the presently
available treatments.

Those with the disorder may eventually find
that a cane, walker, or wheelchair is helpful for tra-
versing long distances, but the disease does not
seem to affect life expectancy. Sometimes, people
with IBM will remain ambulatory for several years.
Occasionally, dysphagia symptoms can be severe
enough that a nonsurgical expansion of the throat
muscles (called dilation) or a surgical division of
specific throat muscles (called a cricopharyngeal
myotomy) may be needed.

MDA Fact Sheet: Frequently Asked Questions About Inclusion
Body Myositis, The Muscular Dystrophy Association.
Available online. URL: http://mdausa.org/research/
ibmfaq.html. Downloaded on 17 July 2002.

infants and preschool children with autoimmune
diseases Although autoimmune diseases most
often target adults and especially young adult
women, most of these diseases can and do attack
people of all ages, including infants and very young
children, if only rarely. However, several autoim-
mune diseases appear frequently in infants or
preschool children, and they present special prob-
lems for these age groups.

• ALLERGIC ASTHMA—Asthma can be difficult to
diagnose in infants and children under age six
and usually requires a specialist to be sure it is
asthma. Common signs of childhood asthma
include recurring coughing spells, wheezing

(noisy breathing), shortness of breath, com-
plaints of soreness (or “hurting”) in the chest,
and tiring more quickly than playmates of the
same age. Exposure to high levels of house dust
mites and tobacco smoke can increase the risk of
asthma in infants.

• CELIAC DISEASE—During the first year of life, an
infant may reveal celiac disease with intermittent
vomiting, diarrhea, growth delay, and failure to
thrive. The incidence of this early classic presen-
tation in infants has decreased. However, to pre-
vent significant growth problems in infants,
confirmation of celiac disease is important.

• CHAGAS’ DISEASE—In infants and in very young
children with acute Chagas’ disease, swelling of
the brain can develop in acute Chagas’ disease,
and this can cause death.

• CONGENITAL HEART BLOCK (CHB)—CHB is a rela-
tively uncommon yet life-threatening condition
seen in fetuses, newborns, and older children.
Although once thought to occur in approxi-
mately one in 20,000 live births, University of
Alberta researchers say it appears to be at least
twice as common—due, in most part, to
improved methods of fetal diagnosis. In patients
born to mothers with autoimmune diseases
such as lupus erythematosus, the incidence is
significantly higher at approximately five out of
every 100 babies born. Approximately 60 per-
cent of infants and children with CHB go on to
require artificial pacemaker implantation. How-
ever, despite cardiac pacing, approximately 30
percent of these children die in the first year of
life. A significant number of these patients,
despite successful implantation of a cardiac
pacemaker and survival beyond age one year,
develop severe heart failure requiring, in many
cases, heart transplants.

• INSULIN-DEPENDENT DIABETES mellitus (IDDM)—
IDDM in infants is rare, but it is more common
in preschool children, especially boys. Young
children have special problems when dealing
with diabetes. Because most children under age
four do not recognize the symptoms of impend-
ing low blood sugar, caregivers must be espe-
cially vigilant for external symptoms such as
pallor, sweatiness or unusual behavior. Also, for
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young children, getting the balance between
insulin and food intake is difficult. The growth
hormone in their bodies affects the way insulin
works, and predicting exactly when and how
much a young child will eat can be difficult.
Nights also present a challenge for the toddler
who eats at 5 P.M., goes to bed at 7 P.M., and
wakes at 7 A.M., which is a long time without
food. For this reason, low blood sugar occurs
most commonly at night.

Florida announced in early 2002 that it would
become the first state to offer screening to deter-
mine an infant’s lifetime probability of developing
IDDM. Funded by a $10 million grant from the
American Diabetes Association, the program was
scheduled to launch within the year. The parents
of at-risk children will be offered the opportunity
to have the child monitored for antibodies
throughout his or her life.

In Washington, scientists at Seattle’s Pacific
Northwest Research Institute began in 2002 test-
ing the blood samples of 32,000 Washington
newborns to see if they carry a genetic marker for
juvenile diabetes. The intent is to determine 
how well detection of certain versions of the 
gene called HLA DQ predicts diabetes. Early
detection is critical because as much as 90 percent
of the insulin-producing cells have been
destroyed by the time a child shows symptoms of
diabetes.

• JUVENILE ARTHRITIS—Symptoms of rheumatoid
arthritis in infants are chronic irritability and
crying when handled with no other reason
apparent. Systemic onset juvenile rheumatoid
arthritis (SoJRA) accounts for 10 to 20 percent
of all juvenile rheumatoid arthritis, affecting
males and females equally and occurring most
frequently under the age of five years.
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infections The relationship between infections
and autoimmune diseases has long been studied
and conjectured. Increasing evidence suggests that
some autoimmune disorders may be caused by 
certain chronic bacterial and viral infections. For
example, RHEUMATIC FEVER always follows repeated
strep throat infections during childhood. Other
autoimmune diseases are worsened when infec-
tions are present in the body. Plus, many per-
sons with autoimmune disorders are at a higher
risk of infections. To complicate this fact, many of
the medications used to treat autoimmune disor-
ders suppress the immune system—to keep the
immune system from attacking the body—and in
the process reduce the body’s ability to fight off
infections.

In a study of 860,648 death certificates of 
public school teachers during an 11-year period,
University of Connecticut researchers discovered
that the mortality rate from autoimmune diseases
for those teachers was twice the rate for people 
in other professional occupations. The finding also
showed that the death rate from the diseases for
high school teachers was 12 percent higher than
for elementary school teachers. Because so many
teachers work in old, poorly ventilated buildings
and because teachers in high schools are exposed
to many more students on a daily basis, several
interpreters of the study have suggested that infec-
tions may have been an important component in
the high incidence rate among teachers.

There are several possibilities for how infections
may directly or indirectly lead to autoimmune 
diseases.
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• A person’s immune system may not be func-
tioning properly in some area. So when an
infection invades the body, the immune system
may not react appropriately. After the infection
runs its course, the immune system continues
to malfunction. Under the influence of that in-
fection, the malfunction develops into auto-
immunity.

• In incidences similar to the development of
multiple sclerosis, a viral infection creates a
clone of lymphocytes that are capable of cross-
reacting with self-tissue. According to Bone,
“Because there is no immune dysregulation, no
damaging cross-reaction occurs and these cells
persist as memory cells after the virus has gone.
They are then reactivated by exposure to the
same virus, or one that is antigenically similar.
If this event coincides with a state of immune
dysregulation, autoimmune disease may
develop.”

Double-blind clinical studies sponsored by the
National Institutes of Health indicate that some
antibiotics are effective in treating RHEUMATOID

ARTHRITIS. Although not proven in large, double-
blind trials, anecdotal reports have claimed success-
ful antibiotic treatment for CROHN’S DISEASE,
GRAVES’ DISEASE, HASHIMOTO’S THYROIDITIS, and SJÖ-
GREN’S DISEASE.

Infection as a cause of autoimmune disease is
difficult to prove. Studies have implicated involve-
ment of multiple species of microorganisms with
each autoimmune disease, and these microorgan-
isms vary from region to region and from person to
person.

Bone, Kerry. “Treating Autoimmune Disease—A Phy-
totherapeutic Perspective: Part 2.” The British Journal
of Phytotherapy 4, no. 2 (Winter 1995): 72–88.

Walsh, S. J., and L. M. DeChello. “Excess Autoimmune
Disease Mortality Among School Teachers.” The Jour-
nal of Rheumatology 28, no. 7 (July 2001): 1,537–1,545.

inflammation Part of the body’s immunological
defensive response against physical or chemical
injury, allergy, or infection. It is characterized by
redness, swelling, heat, and pain in the affected tis-
sue and sometimes by loss of function.

inflammatory Characterized or caused by inflam-
mation.

innate immunity Natural immunity that is pre-
sent in a person from birth and is the first line of
defense against most infectious agents. (See also
NATURAL IMMUNITY.)

insulin-dependent diabetes (Type 1) Diabetes is
a group of conditions in which glucose (sugar) lev-
els are abnormally high. Diabetes occurs when the
pancreas stops making enough insulin, which is
necessary for the proper metabolism of digested
foods.

About 14 million people in the United States
have some form of diabetes, although only half are
diagnosed. The three main types of diabetes are
insulin dependent, also known as Type 1 diabetes;
noninsulin dependent, also called Type 2 diabetes;
and gestational diabetes, which occurs during preg-
nancy.

Insulin-dependent diabetes mellitus (IDDM)
most often develops in children and young adults.
Sometimes people over age 40 get IDDM, but it
usually begins at younger ages. For this reason,
IDDM used to be known as juvenile diabetes.
IDDM is one of the most common chronic disor-
ders in U.S. children. Each year, from 11,000 to
12,000 children are diagnosed with IDDM. Among
the more than 7 million people in the United States
who are being treated for diabetes, about 5 percent
to 10 percent have IDDM.

Causes

When people eat, foods containing proteins, fats,
and carbohydrates are broken down into simpler,
easily absorbed chemicals. One of these is a form of
simple sugar called glucose. Glucose circulates in
the bloodstream where it is available for body cells
to use. The body relies on glucose as a source of
fuel for important organs such as the brain.

The pancreas, a large gland located behind the
stomach, produces the hormone insulin. In people
without diabetes, the pancreas makes the correct
amount of insulin needed to allow glucose to enter
body cells. In people with diabetes, however, not
enough insulin is produced. As a result, glucose
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builds up in blood, overflows into the urine, and
passes out of the body unused. Thus, the body loses
an important source of fuel—even though the
blood contains large amounts of glucose.

Insulin also allows the body to store excess glu-
cose as fat, proteins as muscle protein, and impor-
tant enzymes that control metabolism. A severe
deficiency of insulin causes excess breakdown of
stored fats and proteins.

In people with IDDM, the pancreas produces too
little or no insulin at all. The pancreas is not able to
produce insulin because the body’s immune system
has destroyed the insulin-producing cells.

Scientists do not know why the body’s immune
system attacks and destroys insulin-producing
cells. A combination of factors may be involved,
including exposure to common viruses or other
substances early in life as well as an inherited risk
for IDDM.

Researchers can now test family members of
people with IDDM to identify those at increased
risk for diabetes. Scientists hope to find a way to
prevent the disease through a study called the Dia-
betes Prevention Trial-Type 1.

Clinical Features

The early symptoms of IDDM can be gradual or
sudden. They include frequent urination (particu-
larly at night), increased thirst, unexplained weight
loss (in spite of increased appetite), and extreme
tiredness. These symptoms are caused by the build
up of sugar in the blood and its loss in the urine.

To eliminate sugar in the urine, the kidney 
borrows water from the body. The loss of this extra
sugar and water in the urine results in dehydra-
tion, which causes increased thirst. In addition to
causing high blood glucose, the lack of insulin
causes the body to break down stored fats and pro-
teins. As fats are broken down, the body can con-
vert these fats into waste products called ketones. 
If ketone production is excessive, abnormal
amounts of ketones in the blood can spill into the
urine. If blood ketone levels rise too high, a life-
threatening condition called ketoacidosis can
develop, which requires immediate medical atten-
tion. Symptoms of ketoacidosis include abdominal
pain, vomiting, rapid breathing, extreme tiredness,
and drowsiness.

Diabetes often goes undetected because testing
is done in the afternoon, researchers discovered
through the Diabetes Prevention Trial-Type 1 Pro-
gram. Blood glucose levels peak in the morning,
then drop in the afternoon. Thus, people with
symptoms of diabetes need to have a fasting blood
glucose test repeated on a different day, with at
least one of the tests performed in the morning.

Complications

Diabetes can cause damage to both large and small
blood vessels, resulting in complications affecting
the kidneys, eyes, nerves, heart, and gums. Main-
taining blood sugar levels as close as possible to
normal prevents or slows the development of
many of these complications.

Diabetic kidney disease, called diabetic neph-
ropathy, can be a life-threatening complication of
IDDM in about 40 percent of people who have had
diabetes for 20 or more years. The kidneys are vital
to good health because they serve as a filtering sys-
tem to clean waste products from the blood. Dia-
betic nephropathy develops when the small blood
vessels that filter these wastes are damaged. 
Sometimes this damage causes the kidneys to stop
working. This condition is called kidney failure or
end-stage renal disease. People with kidney failure
must either have their blood cleaned by a dialysis
machine or have a kidney transplant.

High blood pressure (hypertension) also
increases a person’s chance of developing kidney
disease. People with diabetes are more likely to
develop high blood pressure than people without
diabetes. Therefore, keeping blood pressure under
control is especially important for someone with
IDDM.

An early sign of kidney disease is albumin or
protein in the urine. Intensive therapy can prevent
the development and slow the progression of early
diabetic kidney disease. A type of medication called
an ACE inhibitor can help protect the kidneys from
damage.

Diabetes can affect the small blood vessels in 
the back of the eye, a condition called diabetic reti-
nopathy. Retinopathy means disease of the retina,
the tissue at the back of the eye that is sensitive to
light. Diabetes eventually causes changes in the tiny
vessels that supply the retina with blood. These
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small changes are called background retinopathy.
Most people who have had diabetes for a number of
years have background retinopathy, which usually
does not affect sight. Over time, the blood vessels
may rupture or leak fluid. In a minority of patients,
most often those with higher blood sugar, retinopa-
thy becomes more severe and new blood vessels
may grow on the retina. These vessels may bleed
into the clear gel, or vitreous, that fills the eye or
detach the retina from its normal position because
of bleeding or scar formation. Laser treatment, as
well as surgical procedures performed by eye doc-
tors who specialize in diabetic problems, can often
help preserve useful vision even in cases of
advanced retinopathy.

Nerve disease caused by diabetes is called dia-
betic neuropathy. There are three types of nerve
disease: peripheral, autonomic, and mononeu-
ropathy. Peripheral neuropathy affects the hands,
feet, legs, toes, or fingers. A person’s feet, legs, and
fingertips may lose feeling, burn, or become
painful. To relieve the pain, doctors prescribe pain-
killing drugs and sometimes antidepressant drugs.
Scientists are studying other substances to help
relieve pain associated with diabetic peripheral
neuropathy.

Another type of nerve disease that may occur
after several years of diabetes is called autonomic
neuropathy. Autonomic neuropathy affects the
internal organs such as the heart, stomach, sexual
organs, and urinary tract. It can cause digestive
problems and lead to incontinence (a loss of ability
to control urine or bowel movements) and sexual
impotence. A doctor can help diagnose problems
associated with internal organs and may prescribe
medication to help relieve pain and other problems
associated with autonomic neuropathy. Mononeu-
ropathy is a form of nerve disease that affects spe-
cific nerves, most often in the torso, leg, or head.
Mononeuropathy may cause pain in the lower
back, chest, abdomen, or the front of one thigh.
Sometimes, this nerve disease can cause aching in
the eye, an inability to focus the eye, or double
vision.

Mononeuropathy may also cause facial paraly-
sis, a condition called Bell’s palsy, or problems with
hearing. Mononeuropathies occur most often in
older people and can be quite painful. Usually the

symptoms improve in weeks or months without
causing long-term damage.

As with high blood pressure, heart disease is
more common in people with diabetes than in peo-
ple without diabetes. People with diabetes tend to
have more fat and cholesterol in their arteries—the
large blood vessels that keep the heart beating and
the blood flowing. When too much fat and choles-
terol build up in the arteries, the arteries and heart
must work harder. Over time, this extra work can
lead to a heart attack.

People with diabetes are also at greater risk for
stroke and other forms of large blood vessel dis-
ease. A stroke is the result of damage to the blood
vessels that circulate blood in the brain. Blockage
of major blood vessels in the feet, legs, or arms is
called peripheral vascular disease. Peripheral vas-
cular disease causes poor circulation and can con-
tribute to foot and leg ulcers.

People with diabetes, especially those with poor
control of their blood sugar, are at risk for develop-
ing infections of the gums and bone that hold the
teeth in place. Like all infections, gum infections
can cause blood sugar to rise and make diabetes
harder to control.

Periodontal disease starts as gingivitis, which
causes sore, bleeding gums. If not stopped, gingivi-
tis can lead to serious periodontal disease that can
damage the bones that holds the teeth in their
sockets. Without treatment, teeth may loosen and
fall out.

Good blood sugar control lowers the risk of gum
disease. People with good control have no more
gum disease than people without diabetes. Good
blood sugar control, daily brushing and flossing,
and regular dental checkups are the best defense
against gum problems.

Before the 1950s, most pregnant women with
diabetes had little chance of having a normal baby.
Since the 1960s, major advances in diabetes treat-
ment have taken place in Europe and North Amer-
ica. Today, with careful planning, most women
with diabetes can become pregnant and deliver
healthy babies with the help of their doctors.

Treatment

Diabetes requires constant attention and daily care
to keep blood sugar levels in balance. Injecting
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insulin, following a diet, exercising, and testing
blood sugar are some of the day-to-day require-
ments. To feel good and stay healthy, a person with
IDDM must follow a daily management routine.
For this reason, diabetes is often referred to as a 
24-hour disease. The federal government has
issued treatment recommendations based on a 10-
year study recently completed, called the Diabetes
Control and Complications Trial (DCCT). The
DCCT proved that lowering blood sugar levels
delayed or prevented diabetes complications by 50
to 80 percent.

The DCCT compared two approaches to man-
aging IDDM: intensive and standard treatment.
People in the intensive-treatment group learned
how to adjust their insulin according to food
intake and exercise. They injected insulin three to
four times a day or used an insulin pump and
tested their blood sugar at least four times a day
and once a week at 3 A.M. They also followed a
diet and exercise plan and met once a month 
with a health care team composed of a physician,
nurse educator, dietitian, and mental health 
professional.

People in the standard treatment group followed
a plan that was not as strict. They took one or two
insulin injections a day, tested sugar levels once or
twice a day, and met with the doctor or nurse every
three months.

At the end of the DCCT, volunteers on intensive
treatment had lower rates of kidney, eye, and
nerve damage than volunteers in the standard
treatment group. The study showed that efforts to
improve control of blood sugar made a major dif-
ference. In fact, the study found that any long-term
lowering of blood sugar levels will reduce the risk
of complications, even in people with poor control
of their diabetes and early complications of dia-
betes. For this reason, people with IDDM are
encouraged to do the best they can to keep their
blood sugar levels as close to the normal range as
possible.

However, intensive treatment does increase the
risk of low blood sugar episodes, or hypoglycemia.
Therefore, it is not recommended for everyone,
particularly older adults, children under age 13,
people with heart problems or advanced complica-
tions, and people with a history of frequent severe

hypoglycemia. (See also INSULIN-DEPENDENT DIA-
BETES: RESEARCH.)

National Diabetes Information Clearinghouse (NDIC),
National Institute of Diabetes and Digestive and Kid-
ney Diseases (NIDDK), National Institutes of Health.
Insulin Dependent Diabetes, NIH Publication No. 94-
2098, 1994.

insulin-dependent diabetes research The Dia-
betes Control and Complications Trial (DCCT) was
one of many recent research programs supported
by the federal government and by nongovernment
organizations to improve the health and well-being
of people with diabetes and to find ways to prevent
and cure the disorder. A 10-year follow-up to the
DCCT, the Epidemiology of Diabetes Intervention
and Complications Study, is focusing on the devel-
opment of macrovascular and renal complications
in DCCT volunteers.

The National Institute of Diabetes and Digestive
and Kidney Diseases (NIDDK) conducts basic and
clinical research in its own laboratories and sup-
ports research at centers and hospitals throughout
the United States. Other institutes of the National
Institutes of Health support studies on diabetic eye,
heart, vascular, and nerve disease; pregnancy and
diabetes; dental complications; and the immuno-
logical aspects of diabetes. This research has led to
improved treatments for the complications of dia-
betes and ways to prevent complications from
occurring.

Researchers are searching diligently for the
causes of all forms of diabetes and ways to delay or
prevent the disorder. Much progress has been
made. Scientists have identified antibodies in the
blood that make a person susceptible to IDDM,
making it possible to screen relatives of people with
diabetes and determine their risk for developing
the disease.

A new NIDDK clinical trial, the Diabetes Pre-
vention Trial-Type 1 (DPT-1), began in 1994. It is
identifying relatives at risk for developing IDDM
and treating them with low doses of insulin or with
oral insulin-like agents in the hope of preventing
IDDM. Similar research is being conducted at other
medical centers throughout the world. These stud-
ies are based on encouraging results in laboratory

126 insulin-dependent diabetes research



animals with IDDM and on pilot studies in relatives
of people with IDDM.

Many recent advances have improved treatment
for people with diabetes:

• Genetically engineered insulin. Because it is
identical to insulin produced by the human
body, genetically engineered insulin is less apt to
cause skin and other allergic reactions. Supplies
of genetically engineered insulin are readily
available.

• Self-monitoring of blood glucose. By testing their
own blood sugar, patients enable doctors to offer
them much better treatment than was available
before 1980 when testing urine for glucose was
the only way of estimating diabetes control.

• Hemoglobin A1c testing. By using only one
blood test, doctors can now monitor average
blood sugar control over a period of two to three
months. This test tells how well the patient is
doing and whether any changes are needed in
the management routine.

• Insulin pumps, insulin pens, and other aids for
administering insulin. Insulin pumps, including
implantable pumps now under development,
can supply insulin in a more natural pattern,
similar to the way the pancreas in a person
without diabetes makes insulin. Other injection
aids make giving insulin easier and more conve-
nient than in the past, even in young children
and people who are visually impaired.

Other improvements in diabetes management
being developed include insulin in the form of
nasal sprays, patches, or pills and devices to test
blood sugar levels without having to prick a finger
to get a blood sample. Perhaps one of the most
important advances has been the development of
an entirely new approach to diabetes management
in which IDDM patients take responsibility for
much of their own care.

Transplantation of the pancreas or of the
insulin-producing islets of the pancreas offer a
hope for a cure for IDDM. Many people with IDDM
have had successful pancreas transplants, and a
few have had islet transplants. Unfortunately, pan-
creas and islet transplants cannot be offered to

everyone with diabetes as yet. The body’s immune
system rejects foreign or transplanted tissue, and
people who have transplants must take powerful
drugs to prevent rejection. These drugs are costly
and may cause serious health problems. Therefore,
pancreas or islet transplants are usually given only
to people who have had or require a kidney trans-
plant because of advanced complications and are
already taking drugs to prevent rejection.

Researchers are working to develop less harmful
drugs and better methods of transplanting pancre-
atic tissue to prevent rejection by the body. Exam-
ples include encapsulating the islet cells in a
semipermeable membrane that offers protection
from immune attack, implanting the cells in the
thymus gland to induce tolerance by the immune
system, and using bioengineering techniques to
create artificial islet cells that secrete insulin in
response to increased sugar levels in the blood.

In 2001, CuraGen Corp. of New Haven, Con-
necticut, and Bayer AG announced approval from
the Federal Trade Commission and that they have
selected 12 targets for drug screening. The compa-
nies intend to use the targets to identify new ther-
apies for the treatment of obesity and diabetes.
CuraGen genomics technologies help scientists
determine how genes and proteins function. Bayer
is identifying chemicals that might interact with
the drug targets and that could be developed into
novel treatments.

insurance Health insurance is crucial for auto-
immune patients but can be difficult to obtain after
the diagnosis is made. This causes women (usu-
ally) or their spouses to limit job mobility for fear
of losing current insurance. In some cases, this
problem is alleviated because of COBRA. The fed-
eral COBRA (Consolidated Omnibus Reconcilia-
tion Act) law requires continuation of group
coverage for 18 months when the employee stops
working or reduces work hours. Additionally, fam-
ily coverage can be extended to 29 months if the
covered employee was disabled at the time of
employment stoppage or curtailment. However,
the patient must take over the costs of the cover-
age, and the law applies only to businesses that
have 20 or more employees. It does not cover
employees who work for small companies of fewer
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than 20 employees, the federal government, or
certain other organizations.

In cases of private (nongroup) insurance, diag-
nosis of autoimmune diseases such as diabetes or
Addison’s disease could lead to increased premiums
or loss of health insurance benefits. For persons
with chronic autoimmune illnesses, potentially
high health care expenditures often make obtain-
ing adequate insurance coverage impossible.
Health insurance that excludes pharmaceutical
benefits for chronic autoimmune illnesses repre-
sents inadequate and inappropriate coverage
according to the National Institutes of Health
(NIH). The NIH also found that insurance carriers
vary dramatically in their policy coverage of
durable medical equipment (DME) even though
several types of equipment (e.g., spacers and home
nebulizers) may be critical to the care of persons
with asthma (and other autoimmune diseases).

Life insurance can also be a problem for people
with autoimmune conditions that are chronic but
not terminal. Multiple sclerosis (MS) is one exam-
ple—though incurable, the majority of sufferers
now live a normal life span, with life expectancy
reduced by only a few years compared with the
general population. Yet MS patients applying for
life insurance have discovered that many insurance
companies are taking their information about MS
from old and misleading data. Compounding this is
the fact that MS is an individual condition, with
each person experiencing different symptoms and
varying degrees of severity. However, insurance
companies tend to calculate their approvals and
rates on the worst-case scenarios. Autoimmune
patients with lifelong but not life-threatening cases
therefore must sometimes fight for coverage and
then pay higher rates than other people of the
same gender and age.

Miller, Deborah M. Psychosocial Issues for Women With
Autoimmune Disease. The National Women’s Health
Information Center. Available online. URL: http://
www.4woman.gov/owh/autoimm/miller.htm. Down-
loaded on 17 July 2002.
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Blood Institute. National Asthma Education and Preven-
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55-807, September 1996.

interferons A group of glycoproteins that are
produced by different body cells in response to var-
ious stimuli, such as viral infections, bacteria, para-
sites, or other antigens. They prevent viral
replication in newly infected cells and, in some
cases, increase the activity of natural killer cells,
which form part of the body’s innate immune 
system.

interleukins A major group of lymphokines and
monokines, which are produced by T lymphocytes
and macrophages (a type of white blood cell) in the
presence of antigens or mitogens. They cause the T
lymphocytes to activate and proliferate. Interleukin-
1 (leukocyte-activating factor, IL-1) is a protein fac-
tor produced by macrophages (a type of white
blood cell) that plays an important role in activat-
ing T lymphocytes and B lymphocytes when anti-
gens or mitogens are present. Interleukin-2 (IL-2) is
a protein factor produced by T lymphocytes that
have been activated by an antigen. Interleukin-2
stimulates other T lymphocytes to activate and dif-
ferentiate regardless of what specific antigen is
involved. Interleukin-1 and interleukin-2 are both
known to be involved in achieving T-cell-mediated
immunity. Interleukin-3 (IL-3) is a protein factor
produced by T lymphocytes that have been acti-
vated by a mitogen. Interleukin-3 stimulates bone
marrow stem cells and mast cells.

interstitial cystitis (IC) A chronic pelvic pain dis-
order resulting in recurring discomfort or pain in
the bladder and the surrounding pelvic region. The
symptoms of IC vary from case to case and even in
the same individual. People may experience mild
discomfort, pressure, tenderness, or intense pain
in the bladder and surrounding pelvic area. Symp-
toms may include an urgent need to urinate, fre-
quent need to urinate, or a combination of these
symptoms. Pain may change in intensity as the
bladder fills with urine or as it empties. Women’s
symptoms often get worse during menstruation.

In IC, the bladder wall may be irritated and be-
come scarred or stiff. Glomerulations (pinpoint
bleeding caused by recurrent irritation) may appear
on the bladder wall. Some people with IC find that
their bladders cannot hold much urine, which
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increases the frequency of urination. Frequency,
however, is not always specifically related to blad-
der size; many people with severe frequency have
normal bladder capacity. People with severe cases
of IC may urinate as many as 60 times a day.

Also, people with IC often experience pain dur-
ing sexual intercourse. IC is far more common in
women than in men. Of the more than 700,000
Americans estimated to have IC, 90 percent are
women.

Because IC varies so much in symptoms and
severity, most researchers believe that it is not one
but several diseases. In the past, cases were mainly
categorized as ulcerative IC or nonulcerative IC,
based on whether ulcers had formed on the blad-
der wall. However, many researchers and clinicians
have questioned the usefulness of this classification
because the vast majority of cases do not involve
ulcers and their presence or absence does not influ-
ence treatment options as much as other factors do.

Factors that influence treatment options include
whether bladder capacity under anesthesia is great
or small and whether mast cells are present in the
tissue of the bladder wall, which may be a sign of
an allergic or autoimmune reaction. In some cases,
the success or failure of a treatment helps charac-
terize the type of IC. For example, some cases
respond to changes in diet while others do not.

Causes

Some of the symptoms of IC resemble those of bac-
terial infection, but medical tests reveal no organ-
isms in the urine of patients with IC. Furthermore,
patients with IC do not respond to antibiotic ther-
apy. Researchers are working to understand the
causes of IC and to find effective treatments.

One theory being studied is that IC is an autoim-
mune response following a bladder infection.
Another theory is that a bacterium may be present
in bladder cells but not detectable through routine
urine tests. Some scientists have suggested that cer-
tain substances in urine may be irritating to people
with IC, but no substance unique to people with IC
has as yet been isolated. Researchers are beginning
to explore the possibility that heredity may play a
part in some forms of IC. In a few cases, IC has
affected a mother and a daughter or two sisters, but

it does not commonly run in families. No gene has
yet been implicated as a cause.

Clinical Features

Because symptoms are similar to those of other dis-
orders of the urinary system and because there is
no definitive test to identify IC, doctors must rule
out other conditions before considering a diagnosis
of IC. Among these disorders are urinary tract or
vaginal infections, bladder cancer, bladder inflam-
mation or infection caused by radiation to the
pelvic area, eosinophilic and tuberculous cystitis,
kidney stones, endometriosis, neurological disor-
ders, sexually transmitted diseases, low-count bac-
teria in the urine, and in men, chronic bacterial
and nonbacterial prostatitis.

The diagnosis of IC in the general population is
based on:

• presence of urgency, frequency, or pelvic/blad-
der pain,

• cystoscopic evidence (under anesthesia) of blad-
der wall inflammation, including glomerula-
tions or Hunner’s ulcers present in 90 percent of
patients with IC, and

• absence of other diseases that could cause the
symptoms.

Diagnostic tests that help identify other condi-
tions include urinalysis, urine culture, cystoscopy,
biopsy of the bladder wall, urine cytology, and in
men, laboratory examination of prostate secre-
tions. The most important test to confirm IC is a
cystoscopy under anesthesia. 

Treatment

Scientists have not yet found a cure for IC nor can
they predict who will respond best to which treat-
ment. Symptoms may disappear without explana-
tion or coincide with an event such as a change in
diet or treatment. Even when symptoms disappear,
they may return after days, weeks, months, or
years. Scientists do not know why.

Because the causes of IC are unknown, treat-
ments are aimed at relieving symptoms. Most peo-
ple are helped for variable periods by one or a
combination of treatments. As researchers learn
more about IC, the list of potential treatments will
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change. The following describes the presently
available treatment options.

Bladder distension Because many patients
have noted an improvement in symptoms after a
bladder distension done to diagnose IC, the proce-
dure is often thought of as one of the first treat-
ment attempts. Researchers are not sure why
distension helps, but some believe that it may
increase capacity and interfere with pain signals
transmitted by nerves in the bladder. Symptoms
may temporarily worsen 24 to 48 hours after dis-
tension but should return to predistention levels or
improve after two to four weeks.

Bladder instillation During a bladder instilla-
tion, also called a bladder wash or bath, the bladder
is filled with a solution that is held for varying peri-
ods of time, averaging 10 to 15 minutes, before
being emptied.

The only drug approved by the U.S. Food and
Drug Administration (FDA) for bladder instillation is
dimethyl sulfoxide (DMSO, RIMSO-50). DMSO
treatment involves guiding a narrow tube called a
catheter up the urethra into the bladder. A mea-
sured amount of DMSO is passed through the
catheter into the bladder, where it is retained for
about 15 minutes before being expelled. Treatments
are given every week or two for six to eight weeks
and repeated as needed. Most people who respond
to DMSO notice improvement three or four weeks
after the first six- to eight-week cycle of treatments.
Highly motivated patients who are willing to
catheterize themselves may, after consultation with
their doctor, be able to have DMSO treatments at
home. Self-administration is less expensive and
more convenient than going to the doctor’s office.

Doctors think DMSO works in several ways.
Because it passes into the bladder wall, it may
reach tissue more effectively to reduce inflamma-
tion and block pain. It may also prevent muscle
contractions that cause pain, frequency, and
urgency.

A bothersome but relatively insignificant side
effect of DMSO treatments is a garliclike taste and
odor on the breath and skin that may last up to 72
hours after treatment. Long-term treatment has
caused cataracts in animal studies, but this side
effect has not appeared in humans. Blood tests,
including a complete blood count and kidney and

liver function tests, need to be done about every six
months.

A variety of other drugs, not yet approved by
the FDA, have been used experimentally for blad-
der washes. In 1997, researchers from William
Beaumont Hospital in Royal Oak, Michigan,
reported promising results from a bladder wash
containing Bacillus Calmette-Guérin (BCG), a vac-
cine traditionally used to immunize against tuber-
culosis. This preparation is undergoing continuing
clinical trials to determine how long the effect lasts
in a larger sample of patients.

Oral drugs Pentosan polysulfate sodium (Elm-
iron), the first oral drug developed for IC, was
approved by the FDA in 1996. In clinical trials,
Elmiron improved symptoms in 38 percent of
patients treated. Doctors do not know exactly how
it works, but one theory is that it may repair defects
that might have developed in the lining of the blad-
der.

The FDA-recommended dosage of Elmiron is
100 mg, three times a day. Patients may not feel
relief from IC pain for the first two to four months.
A decrease in urinary frequency may take up to six
months.

Elmiron’s side effects are limited primarily to
minor gastrointestinal discomfort. A small minority
of patients experienced some hair loss, but hair
grew back when they stopped taking the drug.
Researchers have found no negative interactions
between Elmiron and other medications, but it
may affect liver function.

Some patients have experienced improvement
in their urinary symptoms by taking antidepres-
sants or antihistamines. Antidepressants help
reduce pain and may also help patients deal with
the psychological stress that accompanies living
with chronic pain. In patients with severe pain,
narcotic analgesics such as Tylenol with codeine or
longer acting narcotics may be necessary.

Transcutaneous electrical nerve stimulation
With transcutaneous electrical nerve stimulation
(TENS), mild electrical pulses enter the body for
minutes to hours two or more times a day either
through wires placed onto the lower back or just
above the pubic area, between the navel and the
pubic hair, or through special devices inserted into
the vagina in women or into the rectum in men.
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Although scientists do not know exactly how TENS
works, it has been suggested that the electrical
pulses may increase blood flow to the bladder,
strengthen pelvic muscles that help control the
bladder, or trigger the release of substances that
block pain.

TENS is relatively inexpensive and allows the
patient to take an active part in treatment. Within
some guidelines, the patient decides when, how
long, and at what intensity TENS will be used. It
has been most helpful in relieving pain and
decreasing frequency in patients with Hunner’s
ulcers. Smokers do not respond as well as non-
smokers. If TENS is going to help, improvement is
usually apparent in three to four months.

Diet No scientific evidence links diet to IC.
However, many doctors and patients find that alco-
hol, tomatoes, spices, chocolate, caffeinated and
citrus beverages, and high-acid foods may con-
tribute to bladder irritation and inflammation.
Some patients also note that their symptoms
worsen after eating or drinking products contain-
ing artificial sweeteners.

Smoking Many patients feel that smoking
makes their symptoms worse. Because smoking is
the major known cause of bladder cancer, one of
the best things smokers can do for their bladder is
to quit.

Exercise Many patients feel that gentle
stretching exercises help relieve IC symptoms.

Bladder training People who have found ade-
quate relief from pain may be able to reduce fre-
quency by using bladder-training techniques.
Methods vary, but basically patients decide to void
(that is, empty their bladder) at designated times
and use relaxation techniques and distractions to
keep to the schedule. Gradually, patients try to
lengthen the time between scheduled voids. A
diary that records voiding times is usually helpful
in keeping track of progress.

Surgery Many approaches and techniques are
used, each of which has its own advantages and
complications. Surgery is considered only if all
available treatments have failed and the pain is dis-
abling. Most doctors are reluctant to operate
because the outcome is unpredictable—some peo-
ple still have symptoms after surgery.

Two procedures—fulguration and resection of
ulcers—can be done with instruments inserted
through the urethra. Fulguration involves burning
Hunner’s ulcers with electricity or a laser. When
the area heals, the dead tissue and the ulcers fall
off, leaving new, healthy tissue behind. Resection
involves cutting around and removing the ulcers.
Both treatments are done under anesthesia and use
special instruments inserted into the bladder
through a cystoscope.

Another surgical treatment is augmentation,
which makes the bladder larger. In most proce-
dures, scarred, ulcerated, and inflamed sections of
the patient’s bladder are removed, leaving only the
base of the bladder and healthy tissue. A piece of
the patient’s bowel (large intestine) is then
removed, reshaped, and attached to what remains
of the bladder. After the incisions heal, the patient
may void less frequently. The effect on pain varies
greatly; IC can sometimes recur on the segment of
bowel used to enlarge the bladder.

Even in carefully selected patients—those with
small, contracted bladders—pain, frequency, and
urgency may remain or return after surgery. The
patient may have additional problems with infec-
tions in the new bladder and difficulty absorbing
nutrients from the shortened intestine. Some
patients are incontinent, while others cannot void
at all and must insert a catheter into the urethra to
empty the bladder.

Bladder removal, called a cystectomy, is
another surgical option. Once the bladder has
been removed, different methods can be used to
reroute urine. In most cases, ureters are attached
to a piece of bowel that opens onto the skin of the
abdomen; this procedure is called a urostomy, and
the opening is called a stoma. Urine empties
through the stoma into a bag outside the body.
Some urologists are using a second technique that
also requires a stoma but allows urine to be stored
in a pouch inside the abdomen. At intervals
throughout the day, the patient puts a catheter
into the stoma and empties the pouch. Patients
with either type of urostomy must be very careful
to keep the area in and around the stoma clean to
prevent infection. Serious potential complications
may include kidney infection and small bowel
obstruction.
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A third method to reroute urine involves mak-
ing a new bladder from a piece of the patient’s
bowel and attaching it to the urethra. After heal-
ing, the patient may be able to empty the newly
formed bladder by voiding at scheduled times or by
inserting a catheter into the urethra. Few surgeons
have the special training and expertise needed to
perform this procedure. Even after total bladder
removal, some patients still experience variable IC
symptoms in the form of phantom pain.

A surgical variation of TENS, called saccral nerve
root stimulation, involves permanent implantation
of electrodes and a unit emitting continuous elec-
trical pulses. Studies of this experimental proce-
dure are now under way.
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juvenile arthritis Arthritis means joint inflamma-
tion and refers to a group of diseases that cause
pain, swelling, stiffness, and loss of motion in the
joints. The word arthritis is often used as a more
general term to refer to the more than 100
rheumatic diseases that may affect the joints but
can also cause pain, swelling, and stiffness in other
supporting structures of the body such as muscles,
tendons, ligaments, and bones. Some rheumatic
diseases can affect other parts of the body, includ-
ing various internal organs. Children can develop
almost all types of arthritis that affect adults, but
the most common type of arthritis that affects chil-
dren is juvenile rheumatoid arthritis.

Juvenile rheumatoid arthritis (JRA) is a
rheumatic autoimmune disease characterized by
chronic inflammation of the synovial tissue found
in joints and stiffness for more than six weeks in a
child of 16 years of age or less. Inflammation causes
redness, swelling, warmth, and soreness in the
joints, although many children with JRA do not
complain of joint pain. Any joint can be affected,
and inflammation may limit the mobility of
affected joints.

Juvenile rheumatoid arthritis affects between
65,000 to 70,000 children in the United States and
comprises about 10 percent of all incidences of
juvenile chronic arthritis (JCA). The disease may
develop at any age during childhood, and girls are
more often affected than boys. JRA has been
described as a childhood rheumatic illness that has
many characteristics of adult onset autoimmune
diseases, such as rheumatoid arthritis and lupus.

Doctors classify three kinds of JRA by the num-
ber of joints involved, the symptoms, and the pres-
ence or absence of certain antibodies in the blood.
(Antibodies are special proteins made by the

immune system.) These classifications help the
doctor determine how the disease will progress.

• Pauciarticular (paw-see-are-tick-you-lar): Pau-
ciarticular means that four or fewer joints are
affected. Pauciarticular is the most common
form of JRA; about half of all children with JRA
have this type. Pauciarticular disease typically
affects large joints, such as the knees. Girls
under age eight are most likely to develop this
type of JRA.Some children have special proteins
in the blood called antinuclear antibodies
(ANAs). Eye disease affects about 20 percent to
30 percent of children with pauciarticular JRA.
Up to 80 percent of those with eye disease also
test positive for ANA, and the disease tends to
develop at a particularly early age in these chil-
dren. Regular examinations by an ophthalmolo-
gist (a doctor who specializes in eye diseases) are
necessary to prevent serious eye problems such
as iritis (inflammation of the iris) or uveitis
(inflammation of the inner eye, or uvea). Many
children with pauciarticular disease outgrow
arthritis by adulthood, although eye problems
can continue and joint symptoms may recur in
some people.

• Polyarticular: About 30 percent of all children
with JRA have polyarticular disease. In poly-
articular disease, five or more joints are affected.
The small joints, such as those in the hands and
feet, are most commonly involved, but the dis-
ease may also affect large joints. Polyarticular
JRA is often symmetrical, that is, it affects the
same joint on both sides of the body. Some chil-
dren with polyarticular disease have a special
kind of antibody in their blood called IgM
rheumatoid factor (RF). These children often



have a more severe form of the disease, which
doctors consider to be the same as adult rheu-
matoid arthritis.

• Systemic: Besides joint swelling, the systemic
form of JRA is characterized by fever and a light
pink rash, and it may also affect internal organs
such as the heart, liver, spleen, and lymph
nodes. Doctors sometimes call it Still’s disease.
Almost all children with this type of JRA test
negative for both RF and ANA. The systemic
form affects 20 percent of all children with JRA.
A small percentage of these children develop
arthritis in many joints and can have severe
arthritis that continues into adulthood.

The main difference between juvenile and adult
rheumatoid arthritis is that many people with JRA
outgrow the illness, while adults usually have life-
long symptoms. Studies estimate that by adult-
hood, JRA symptoms disappear in more than half
of all affected children. Additionally, unlike rheu-
matoid arthritis in an adult, JRA may affect bone
development as well as the child’s growth.

Another difference between JRA and adult
rheumatoid arthritis is the percentage of people
who are positive for IgM rheumatoid factor (RF).
About 70 percent to 80 percent of all adults with
rheumatoid arthritis are positive for RF, but fewer
than half of all children with rheumatoid arthritis
are RF positive. The presence of RF indicates an
increased chance that JRA will continue into
adulthood.

Causes

JRA is an autoimmune disorder, which means that
the body mistakenly identifies some of its own cells
and tissues as foreign. The immune system, which
normally helps to fight off harmful, foreign sub-
stances such as bacteria or viruses, begins to attack
healthy cells and tissues. The result is inflammation
marked by redness, heat, pain, and swelling. Doc-
tors do not know why the immune system goes
awry in children who develop JRA. Scientists sus-
pect that it is a two-step process. First, something 
in the children’s genetic makeup gives them a 
tendency to develop JRA; and then an environ-
mental factor, such as a virus, triggers the develop-
ment of JRA.

Clinical Features

The most common symptom of all types of JRA is
persistent joint swelling, pain, and stiffness that
typically is worse in the morning or after a nap. The
pain may limit movement of the affected joint,
although many children, especially younger ones,
will not complain of pain. JRA commonly affects
the knees and joints in the hands and feet. One of
the earliest signs of JRA may be limping in the
morning because of an affected knee. Besides joint
symptoms, children with systemic JRA have a high
fever and a light pink rash. The rash and fever may
appear and disappear very quickly. Systemic JRA
may also cause the lymph nodes located in the
neck and other parts of the body to swell. In some
cases (less than half), internal organs, including the
heart and very rarely the lungs, may be involved.

Eye inflammation is a potentially severe compli-
cation that sometimes occurs in children with pau-
ciarticular JRA. Eye diseases such as iritis and
uveitis are often not present until some time after
a child first develops JRA.

Typically, there are periods when the symptoms
of JRA are better or disappear (remissions) and
times when symptoms are worse (flares). JRA is
different in each child—some may have just one or
two flares and never have symptoms again, while
others experience many flares or even have symp-
toms that never go away.

Some children with JRA may look different
because they have growth problems. Depending on
the severity of the disease and the joints involved,
growth in affected joints may be too fast or too
slow, causing one leg or arm to be longer than the
other. Overall growth may also be slowed. Doctors
are exploring the use of growth hormones to treat
this problem. JRA may also cause joints to grow
unevenly or to one side.

Children with JRA may also look different
because of medication. Corticosteroids, a type of
medication sometimes used to treat JRA, can result
in weight gain and a round face. When the doctor
stops giving the medication, these side effects may
disappear.

Doctors usually suspect JRA, along with several
other possible conditions, when they see children
with persistent joint pain or swelling, unexplained
skin rashes and fever, or swelling of lymph nodes
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or inflammation of internal organs. A diagnosis of
JRA is also considered in children with an unex-
plained limp or excessive clumsiness.

No one test can be used to diagnose JRA. A doc-
tor diagnoses JRA by carefully examining the
patient and considering the patient’s medical his-
tory and the results of laboratory tests that help
rule out other conditions.

Symptoms One important consideration in
diagnosing JRA is the length of time that symptoms
have been present. Joint swelling or pain must 
last for at least six weeks for the doctor to consider
a diagnosis of JRA. Because this factor is so im-
portant, keeping a record of when the symptoms
first appeared and when they are worse or better is
useful.

Laboratory tests Laboratory tests, usually
blood tests, cannot by themselves provide the doc-
tor with a clear diagnosis. However, these tests can
be used to help rule out other conditions and to
help classify the type of JRA that a patient has.
Blood may be taken to test for RF or ANA and to
determine the erythrocyte sedimentation rate
(ESR).

ANA is found in the blood more often than RF,
and both are found in only a small portion of JRA
patients. The RF test helps the doctor tell the dif-
ference among the three types of JRA.

ESR is a test that measures how quickly red
blood cells fall to the bottom of a test tube. Some
people with rheumatic disease have an elevated
ESR or “sed rate” (cells fall quickly to the bottom of
the test tube), showing that there is inflammation
in the body. Not all children with active joint
inflammation have an elevated ESR.

X rays X rays are needed if the doctor suspects
injury to the bone or unusual bone development.
Early in the disease, some X rays can show cartilage
damage. In general, X rays are more useful later in
the disease when bones may be affected.

Other diseases Because there are many causes
of joint pain and swelling, the doctor must rule out
other conditions before diagnosing JRA. These
include physical injury, bacterial infection, Lyme
disease, inflammatory bowel disease, lupus, der-
matomyositis, and some forms of cancer. The doc-
tor may use additional laboratory tests to help rule
out these and other possible conditions.

Complications

The complications associated with JRA include loss
of vision or decreased vision and total joint destruc-
tion of the major weight-bearing joints.

Treatment

The main goals of treatment are to preserve a high
level of physical and social functioning and main-
tain a good quality of life. To achieve these goals,
doctors recommend treatments to reduce swelling;
maintain full movement in the affected joints;
relieve pain; and identify, treat, and prevent com-
plications. Most children with JRA need medica-
tion and physical therapy to reach these goals.

Several types of medication are available to treat
JRA.

Nonsteroidal anti-inflammatory drugs (NSAIDs)
Aspirin, ibuprofen (Motrin, Advil, Nuprin), and
naproxen or naproxen sodium (Naprosyn, Aleve)
are examples of NSAIDs. They are often the first
type of medication used. Most doctors do not treat
children with aspirin because of the possibility that
it will cause bleeding problems, stomach upset,
liver problems, or Reye’s syndrome. For some chil-
dren, though, aspirin in the correct dose (measured
by blood test) can control JRA symptoms effec-
tively with few serious side effects.

If the doctor prefers not to use aspirin, other
NSAIDs are available. For example, in addition to
those mentioned above, diclofenac and tolmetin
are available with a doctor’s prescription. Studies
show that these medications are as effective as
aspirin but with fewer side effects. An upset stom-
ach is the most common complaint.

Disease-modifying antirheumatic drugs
(DMARDs) If NSAIDs do not relieve symptoms of
JRA, the doctor is likely to prescribe this type of
medication. DMARDs slow the progression of JRA.
However, because they take weeks or months to
relieve symptoms, they are often taken with 
an NSAID. Various types of DMARDs are available.
In the past, doctors prescribed hydroxychloro-
quine, oral and injectable gold, sulfasalazine, 
and d-penicillamine; however, doctors are now
much more likely to use methotrexate for children
with JRA.

Methotrexate Researchers have learned that
this type of DMARD is safe and effective for some
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children with rheumatoid arthritis whose symp-
toms are not relieved by other medications.
Because only small doses of methotrexate are
needed to relieve arthritis symptoms, potentially
dangerous side effects rarely occur. The most seri-
ous complication is liver damage, but it can be
avoided with regular blood screening tests and doc-
tor follow-ups. Careful monitoring for side effects is
important for people taking methotrexate. When
side effects are noticed early, the doctor can reduce
the dose and eliminate side effects.

Corticosteroids In children with very severe
JRA, stronger medicines may be needed to stop
serious symptoms such as inflammation of the 
sac around the heart (pericarditis). Corticosteroids
like prednisone may be added to the treatment
plan to control severe symptoms. This medication
can be given either intravenously (directly into
the vein) or by mouth. Corticosteroids can inter-
fere with a child’s normal growth and can cause
other side effects, such as a round face, weakened
bones, and increased susceptibility to infections.
Once the medication controls severe symptoms,
the doctor may reduce the dose gradually and
eventually stop it completely. Because it can be
dangerous to stop taking corticosteroids sud-
denly, the patient must carefully follow the doc-
tor’s instructions about how to take or reduce the
dose.

In addition to medications, physical therapy is
an important part of a child’s treatment plan. Exer-
cise can help to maintain muscle tone and to pre-
serve and recover the range of motion of the joints.
A physical therapist can design an appropriate
exercise program for a person with JRA. The phys-
ical therapist may also recommend using splints
and other devices to keep joints growing evenly.

Although pain sometimes limits physical activ-
ity, exercise is important to reduce the symptoms of
JRA and maintain function and range of motion of
the joints. Most children with JRA can take part
fully in physical activities and sports when their
symptoms are under control. During a disease
flare, however, the doctor may advise limiting cer-
tain activities depending on the joints involved.
Once the flare is over, a child can start regular
activities again. Swimming is particularly useful
because it uses many joints and muscles without
putting weight onto the joints.

Adams, B. S. “Juvenile Arthritis. More Common than
you Think.” Michigan Medicine 160, no. 3 (May–June
2001): 53–54.

National Institute of Arthritis and Musculoskeletal and
Skin Diseases (NIAMS), National Institutes of Health.
Questions and Answers About Juvenile Rheumatoid Arthri-
tis, 2001.

Peacock, Judith. Juvenile Arthritis (Perspectives on Disease
and Illness). Mankato, Minn.: Capstone Press, 2000.
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Lambert-Eaton myasthia syndrome (LEMS) A
rare disorder with symptoms very similar to those
of MYASTHENIA GRAVIS. Muscle weakness is associ-
ated with disturbed communication between
nerves and muscles. Unlike myasthenia gravis,
where the neurotransmitter (the chemical that
transmits impulses) is blocked because of antibod-
ies to the receptors of the neurotransmitter (acetyl-
choline), Lambert-Eaton syndrome is caused by an
insufficient release of neurotransmitter by the
nerve cells. As muscle contraction is continued, the
amount of neurotransmitter may build up in suffi-
cient quantities and result in increased strength.

Reports show almost equal frequency in men
and women, with it affecting primarily middle-aged
and older adults. However, a few children younger
than 17 years have been reported to have LEMS.

The true incidence of LEMS in the United States
is unknown. Approximately 3 percent of patients
with small-cell lung cancer are believed to be
affected, or an estimated four per 1 million people
in the U.S. This estimate does not consider the
number of patients with LEMS who do not have
small-cell lung carcinoma or any identifiable malig-
nancy. About half the cases are associated with
small-cell carcinoma of the lung. In fact, many
malignancies may be involved, including such
seemingly unrelated conditions as transitional-cell
carcinoma of the bladder.

Causes

LEMS is the result of an autoimmune process in
which antibodies develop to the voltage-gated cal-
cium channels and impair the release of acetyl-
choline from the presynaptic terminal.

Clinical Features

Symptoms of LEMS include double vision, diffi-
culty maintaining a steady gaze, swallowing diffi-

culty, a drooping head, poor posture, difficulty
climbing stairs or lifting objects, needing help to get
up out of a chair or bed, and difficulty talking or
chewing. Although these symptoms are similar to
those of myasthenia gravis, they will be less severe.
There also may be muscle contractions or atrophy,
fatigue, or facial paralysis. Any weakness or paral-
ysis will improve with use of those muscles.

Complications

Difficulty breathing or swallowing.

Treatment

The goal of treatment is to improve muscle strength
and treat tumors or other underlying disorders.
Removing blood plasma and replacing it with fluid
improves symptoms for some people. Prednisone
or other medications that suppress the immune
response may improve symptoms for some people.
Other medications, with varying degrees of bene-
fit include anticholinesterase medications such as
Neostigmine or Pyridostigmine. Symptoms of 
Lambert-Eaton syndrome may improve with treat-
ment, but not all people respond well to treatment.

lawsuits In a 1984 San Francisco case, a woman
successfully sued Dow Corning, saying her silicone
breast implants caused her several autoimmune
disorders resulting in joint pains and chronic
fatigue. The jury awarded her $211,000 in com-
pensatory damages and $1.5 million in punitive
damages. The evidence was then sealed by a court
order.

In 1991, an Alabama jury awarded $5.4 million
to a woman with breast implants who showed only
preliminary symptoms of systemic autoimmune
disease. Over the next seven years, more than
20,000 lawsuits were lodged against Dow Corning



alone, plus many against other silicone implant
manufacturers, with awards of as much as $30 mil-
lion given out. More than 400,000 potential claims
were facing the manufacturers, forcing Dow Corn-
ing to file for bankruptcy in 1995. Litigants claimed
the implants had caused such autoimmune-related
disorders as mixed connective-tissue disease,
chronic fatigue, muscle pain, joint pain, atypical
lupus, and multiple sclerosis-like symptoms.

During this time, several medical studies pointed
away from such breast implant complications. In
June 1994, The New England Journal of Medicine
published a Mayo Clinic study that found no
increased risk of connective-tissue disease and
other disorders that were studied in women with
silicone implants. The following year, the American
College of Rheumatology issued a statement saying
the evidence was “compelling” that implants did
not cause systemic disease. In June 1995, the Har-
vard Nurses Epidemiologic Study was published in
The New England Journal of Medicine, saying it found
no increased risk of nor certain signs and symptoms
of connective-tissue diseases in women with sili-
cone implants. That was followed in 1997 by the
American Academy of Neurology review of exist-
ing studies and report that “existing research shows
no link between silicone breast implants and neu-
rological disorders.” In 1998, two large Scandina-
vian studies failed to show any link between
silicone implants and neurological disease. Also
during that year, a British panel of scientists
reported no convincing evidence that implants
cause disease.

Finally, in June 1999, after reviewing 17 
broad epidemiological studies, examining other
materials, and conducting public hearings, the
U.S.’s most prestigious scientific organization, The
Institute of Medicine (part of the National Acad-
emy of Sciences) released a 400-page report con-
cluding that although silicone breast implants
may cause local problems, such as hardening or
scarring of breast tissue, they do not cause any
systemic diseases such as lupus or rheumatoid
arthritis.

leukocytes The leukocytes, or white blood cells,
defend the body against infecting organisms and
foreign agents, both in the tissues and in the blood-

stream itself. Human blood contains about 5,000 to
10,000 leukocytes per cubic millimeter; the num-
ber increases in the presence of infection. An extra-
ordinary and prolonged proliferation of leukocytes
is known as leukemia. This overproduction sup-
presses the production of normal blood cells. Con-
versely, a sharp decrease in the number of
leukocytes (leukopenia) strips the blood of its
defense against infection and is an equally serious
condition. A dramatic fall in levels of certain white
blood cells occurs in persons with AIDS. Leuko-
cytes as well as erythrocytes are formed from stem
cells in the bone marrow. Leukocytes have nuclei
and are classified into two groups: granulocytes
and agranulocytes.

leukoencephalitis, acute necrotizing hemor-
rhagic A more rapid and severe onset variant of
acute disseminated encephalomyelitis (ADEM) or
postinfectious encephalitis, which is a demyelinat-
ing disease (neurological syndrome) that is thought
to be of autoimmune origin. It usually occurs
within two weeks after one of the childhood viral
infections, such as measles or chicken pox, or fol-
lowing vaccination against rabies or smallpox. It
affects mainly young adults and is the most severe
form of demyelinating disease. It is frequently pre-
ceded by a respiratory infection. It has also been
reported in association with chronic Epstein-Barr
virus infection. Initial headaches, seizures, and
drowsiness may progress to profound lethargy and
even coma. Lesions are found in the white matter
of the brain stem, cerebrum, and cerebellum and as
a rule are asymmetric and few in number. Diagno-
sis is facilitated by CT scanning and MRI, which
reveal the massive lesion in the cerebral white mat-
ter. Many cases terminate fatally in two or four
days, but in others survival is longer. This is also
known as Weston Hurst disease or Western Hurst
syndrome.

Donnet, A., H. Dufour, D. Gambarelli, N. Bruder, J. F. Pel-
lissier, and F. Grisoli. “Acute Weston Hurst Necrotizing
Hemorrhagic Leukoencephalitis.” Revue Neurologique
152, no. 12 (December 1996): 748–751.

lichen planus An inflammatory autoimmune
skin disease that affects the eyes, the skin, and the
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mucosa lining of the mouth and genitalia. It may
occur alone or with other autoimmune diseases,
such as ocular cicatricial pemphigoid, an autoim-
mune eye disease; lupus, a systemic autoimmune
disease that can involve any part or organ of the
body; and sarcoidosis, also a systemic autoimmune
disease. The disease is characterized by recurring
inflammatory and itchy blisterlike eruptions on the
skin or in the mucosa linings.

Lichen planus is not uncommon, accounting for
approximately 5 percent of patients seen in an oral
medicine clinic and about 1 percent of the general
population. It usually affects persons between the
ages of 30 to 65, although it can occur in children.
It appears equally in males and females and in all
races.

In most patients, the first attack may last several
weeks or months, then clear up, but return with-
in one or two years. Occasionally, it may become
chronic and even disabling because of extreme
itching and repetitious sores causing erosion of tis-
sue and eventually disfigurement.

Causes

The exact cause is unknown, but lichen planus is
believed to be related to an allergic or immune
reaction. It has been known to develop after expo-
sure to potential allergens such as medications,
dyes, and other chemical substances. Symptoms
increase with emotional stress, possibly because of
changes in the immune system during stress. It also
frequently occurs along with other disorders, most
notably hepatitis C.

Clinical Features

Lichen planus presents as bumps that are reddish
purple and flat across the top. They may appear
anywhere on the body, but most usually locate on
the inside of the wrists and ankles. There may be
thick patches of these bumps wherever they occur,
and the itching will range from mild to severe.
Although the distinctive appearance of these
lesions makes lichen planus relatively easy to rec-
ognize, the doctor or dentist may choose to confirm
the diagnosis via a skin biopsy.

Complications

Oral lichen planus can lead to poor dental hygiene
and gum disease. Long-standing mouth ulcers may

develop into oral cancer. In some cases, changes
will occur in the nails because of damage to the nail
root. These changes include grooving, ridges, split-
ting, and thinning in a few fingernails or toenails;
rarely, all nails are affected.

Treatment

At times, lichen planus of the skin will cause little
problem and resolve itself with no treatment
within two years. However, many times the itching
is severe enough to require attention. Because no
cure is known for lichen planus, any treatment is
intended only to relieve the itching and to speed
healing of the rash. If a medication can be deter-
mined to be triggering the outbreaks, identifying
and discontinuing that medication usually clears
up the condition within a few weeks.

Because every case of lichen planus is different,
no one treatment will always work. Antihistamines
may reduce discomfort. Anesthetic mouth washes
may numb the area temporarily and make eating
more comfortable if mouth lesions are present.
Topical corticosteroids (such as triamcinolone ace-
tonide cream) or oral corticosteroids (such as pred-
nisone) are prescribed to reduce inflammation and
suppress the immune/allergic response. Cortico-
steroids may be injected directly into a lesion. Top-
ical retinoic acid (vitamin A) cream and other
anti-inflammatory or antipruritic ointments or
creams may reduce itching and inflammation and
may aid healing. Ultraviolet light therapy may be
beneficial in more severe cases.

Most cases clear up within 18 months. About
one in five will reappear later.

Bhattacharya, M., I. Kaur, B. Kumar. “Lichen Planus: A
Clinical and Epidemiological Study.” The Journal of
Dermatology 27, no. 9 (September 2000): 576–582.

Thornhill, M. H. “Immune Mechanisms in Oral Lichen
Planus.” Acta Odontologica Scandinavica 59, no. 3 (June
2001): 174–177.

Tosti, A., B. M. Piraccini, S. Cambiaghi, and M. Jorizzo.
“Nail Lichen Planus in Children: Clinical Features,
Response to Treatment, and Long-Term Follow-Up.”
Archives of Dermatology 137, no. 8 (August 2001):
1,027–1,052.

life expectancy The number of years that an
average person of a given age may be expected to
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live. A few autoimmune diseases can significantly
shorten one’s life expectancy. For example, when
autoimmune HEPATITIS escalates to cirrhosis of the
liver, it can shorten the patient’s life expectancy to
10 years. In most cases, though, because of
increased knowledge about the diseases and their
complications, autoimmune patients can expect
close to a normal life span.

• Life expectancy for people with INSULIN-DEPEN-
DENT DIABETES mellitus is shortened by an aver-
age of 15 years.

• Male RHEUMATOID ARTHRITIS (RA) suffers experi-
ence a reduced life expectancy of seven years;
females with RA have a reduced life expectancy
of three years.

• The prognosis for patients with SYSTEMIC LUPUS

ERYTHEMATOSUS has greatly improved over the
last few decades with at least 80 percent to 90
percent of all patients surviving 10 years. There-
after, life expectancy approximates that of age-
matched controls. According to the Lupus
Foundation of Minnesota, with early diagnosis,
appropriate medical care, and certain (often
minor) lifestyle adjustments, the vast majority
of individuals with lupus can expect to have a
reasonably “normal” life expectancy. Lupus
Canada adds that better methods of diagnosis,
treatment, and follow-up have improved the life
expectancy of lupus patients so that nowadays,
lupus is seldom seen to be fatal.

• Most people with MULTIPLE SCLEROSIS (MS) now
have a near-normal life expectancy, although
this has not always been the case. Life
expectancy from time of diagnosis has increased
over time as management and control of com-
plications improved. According to the National
Women’s Health Information Center, average
life expectancy is 35 years after onset of symp-
toms. Most people with MS can function effec-
tively; however, a rare form of acute MS can be
fatal within weeks.

• Although MYASTHENIA GRAVIS (MG) can be fatal if
a respiratory crisis is not immediately treated,
normal life expectancy is the rule with proper
treatment.

lymph A transparent, slightly yellow fluid that
carries lymphocytes, bathes the body tissues, and
drains into the lymphatic vessels.

lymphatic organs See LYMPHOID ORGANS.

lymphatic vessels A body-wide network of chan-
nels, similar to the blood vessels, that transport
lymph to the immune organs and into the blood-
stream.

lymph glands A popular name for LYMPH NODES.

lymph nodes Small, bean-shaped organs of the
immune system, distributed widely throughout the
body, and linked by lymphatic vessels. Lymph
nodes are garrisons of B, T, and other immune
cells, and connect to each other via small channels
called lymphatics.

The lymph nodes filter lymph fluid as it flows
through them, trapping bacteria, viruses, and other
foreign substances, which are then destroyed by
special white blood cells called lymphocytes.
Lymph nodes may be found singly or in groups.
They may be as small as the head of a pin or as
large as an olive. Groups of lymph nodes can be felt
in the neck, groin, and underarms. Many lymph
nodes in the body cannot be felt.

When a part of the body is infected, the nearby
lymph nodes become swollen as they collect and
destroy the infecting organisms. For example, if a
person has a throat infection, the lymph nodes in
the neck may swell and become tender.

lymphocytes Small white blood cells produced in
the lymphoid organs and paramount in the
immune defenses. Under normal conditions, lym-
phocytes make up about 20 percent to 35 percent
of all white cells but multiply rapidly in the face of
infection. There are two basic types of lympho-
cytes: the B cells and the T cells. B cells tend to
migrate into the connective tissue, where they
develop into plasma cells that produce highly spe-
cific antibodies against foreign antigens (bacteria
and toxins). Other B cells act as memory cells,
ready for subsequent infection by the same organ-
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ism. Some T lymphocytes kill invading cells
directly; others interact with other immune system
cells, regulating the immune response.

lymphoid organs The organs of the immune sys-
tem, where lymphocytes develop and congregate.
They include the bone marrow, thymus, lymph
nodes, spleen, and various other clusters of lym-
phoid tissue. The blood vessels and lymphatic ves-
sels can also be considered lymphoid organs.

lymphokines Powerful chemical substances
secreted by lymphocytes. These soluble molecules
help direct and regulate the immune responses.

lymph system This system is made up of lymph
nodes, the thymus in the first several decades of
life, the lymphatic channels, lymphatic tissue of the
marrow, the gastrointestinal tract, the skin, and the
spleen. It also includes the T, B, and NK (natural
killer) lymphocytes contained in those sites. It car-
ries fluid (LYMPH), nutrients, and waste materials
between the body tissues and the bloodstream. The
lymphatic system is also an important part of the
immune system, the body’s defense system against
disease.
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macrophage A large and versatile immune cell
that acts as a microbe-devouring phagocyte, an
antigen-presenting cell, and an important source 
of immune secretions. Macrophages have the 
ability to recognize and ingest foreign antigens
through receptors on the surface of their cell mem-
branes.

major histocompatibility complex (MHC) A
group of genes that controls several aspects of the
immune response. MHC genes code for self mark-
ers on all body cells.

mast cell A granule-containing cell found in
most body tissues but especially numerous in con-
nective tissue, the innermost layer of the skin, and
mucosal membranes of the respiratory system. The
contents of mast cells, along with those of
basophils, are responsible for the symptoms of
allergy by making and releasing histamine and
other mediators of inflammation.

Medicare/Medicaid Medicare and Medicaid,
enacted as Title XIX of the Social Security Act in
1965, originally provided health care coverage to
Americans over the age of 65. In 1972, Medicare
was expanded to Americans living with disabilities.
The joint federal-state Medicaid program provides
health care coverage to low-income families with
children under 21. These programs were adminis-
tered by the Social Security Administration until
1977. That year, Medicare and Medicaid were
transferred to the Department of Health and
Human Services and to the Health Care Financing
Administration (HCFA). In 1997, the State Chil-
dren’s Health Insurance Program (SCHIP) was
included in the Balanced Budget Act.

In June 2001, as part of a package of reforms,
HCFA was renamed the Centers for Medicare &
Medicaid Services and refocused along its three pri-
mary lines of service: the Center for Medicare
Management, Center for Beneficiary Choices, and
the Center for Medicaid and State Operations.

Medicare

Medicare is an insurance program. Under the pro-
gram, medical bills are paid from trust funds to
which those covered have contributed. Medicare
primarily serves people over 65, whatever their
income, and younger disabled people and dialysis
patients. Patients pay some costs through de-
ductibles for hospital and other expenses. Small
monthly premiums are required for nonhospital
coverage. A federal program, Medicare coverage is
basically the same everywhere in the United States.
The Medicare 800 number (1-800-633-4227) pro-
vides service to beneficiaries 24 hours a day, seven
days a week.

In 2002, the Centers for Medicare & Medicaid
Services announced that Medicare will cover intra-
venous immune globulin treatments for some
patients with five autoimmune mucocutaneous
blistering diseases.

Medicaid

Medicaid is an assistance program. Medical bills are
paid from federal, state, and local taxes. Medicaid
assists low-income people of every age. Patients
usually do not have to pay for authorized medical
expenses. A small copayment is sometimes
required. Within broad national guidelines, which
the federal government provides, each of the states
establishes its own eligibility standards; determines
the type, amount, duration, and scope of services;
sets the rate of payment for services; and adminis-



ters its own program. Thus, the Medicaid program
varies considerably from state to state, as well as
within each state over time.

medication compliance The term refers to the
extent to which a patient adheres to instructions
regarding taking medication, including dosage,
timing, and duration. Noncompliance is a problem
with many sufferers of chronic illnesses, such as of
autoimmune diseases, and may lead to worsening
symptoms, hospitalization, and death.

Prescription drugs are a cornerstone of disease
treatment; however, their effectiveness relies on
reasonably good compliance with the prescribed
regimen. That compliance is often lacking, accord-
ing to studies, which have shown that only one in
three patients stays on their correct drug regimen.
Patients miss doses, fail to take their medicine as
directed, or stop taking their medicine completely
once they “feel better,” despite directions to con-
tinue taking the medicine. Research has found that
in the United States, noncompliance with prescrip-
tion medication causes 125,000 deaths and costs an
estimated $75.6 billion yearly.

Among the reasons patients give for not follow-
ing physician or label directions are that the med-
ication is not alleviating the symptoms; it is causing
unpleasant side effects; or it is inconvenient to
take, such as when traveling, at work, or on vaca-
tion. The patient sometimes decides he or she feels
well enough not to take the medication any longer.
Often, the medicine causes discomfort, such as
insulin shots for diabetes. Studies have indicated
that new drugs requiring less frequent administra-
tion may improve compliance.

Compliance is particularly important in the
management of diseases such as RHEUMATOID

ARTHRITIS (RA), in which the treatment options
are heavily oriented toward medication therapies.
Physicians must place extra emphasis on educat-
ing RA patients about the proper use of a medica-
tion—what to expect from the drug and in what
time frame. Patients must inform their doctors 
if a drug is not working for them or if they are
experiencing side effects, so the doctor can deter-
mine whether an alternate drug should be pre-
scribed. It is especially important that RA patients

not stop taking medications simply because they
are feeling better, because arthritis medications
are usually prescribed for long-term and continu-
ous use.

medications and autoimmune diseases Because
the actual cause of autoimmune diseases is
unknown, specific treatments have not been found
to cure them. Instead, doctors help patients man-
age their diseases with various medications aimed
at treating the symptoms that beset autoimmune
patients.

In some diseases, such as lupus or rheumatoid
arthritis, medication can occasionally slow, perhaps
even stop, the immune system’s destruction of the
kidneys or joints. Medications or therapies that slow
or suppress the immune system response in an
attempt to stop the inflammation involved in the
autoimmune attack are called immunosuppressive
medications. These drugs include corticosteroids
(prednisone), methotrexate, cyclophosphamide,
azathioprine, and cyclosporin. Unfortunately, these
medications also suppress the ability of the immune
system to fight infection, among other severe side
effects. Because of this potential for medication-
caused complications, it is important for patients to
keep their physicians informed of any additional
problems or symptoms that might be caused by
medications.

In some patients, a limited number of immuno-
suppressive medications may result in disease
remission (abatement of a disease for a significant
amount of time). Even if their disease goes into
remission, patients are advised to discontinue tak-
ing their medication. The possibility that the dis-
ease may restart when medication is discontinued
must be balanced with the long-term side effects
from the immunosuppressive medication.

Medical scientists are striving to develop med-
ications that produce remissions with fewer side
effects. Much current research is focused on devel-
oping therapies that target various steps in the
immune response. Ultimately, medical science’s
goal is to develop therapies that prevent autoim-
mune diseases. To this end, a significant amount of
time and resources are spent studying the immune
system and pathways of inflammation.
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National Institutes of Health. “Understanding Autoim-
mune Disease,” NIH Publication No. 98-4273, May
1998.

medication interactions The combined effect of
taking many medications at the same time or with
other substances, such as food or alcohol. Certain
combinations of medications may cause results dif-
ferent from any of the individual medications
being taken alone. For example, one medication
might reduce or increase the effects of another
drug; two medications taken together may pro-
duce a new and dangerous interaction; or two sim-
ilar medications taken together may produce an
effect that is greater than would be expected from
taking just one of the medications. Some medica-
tions work well with other medications (are syn-
ergistic); other combinations can be dangerous,
even deadly.

Autoimmune patients may take several medica-
tions each day, and the chances of developing
undesired drug interactions increase rapidly with
each additional medication taken. According to
Taber’s® Cyclopedic Medical Dictionary, when eight or
more medications are being taken, there is a 100
percent chance of interaction.

At times physicians may intentionally prescribe
combinations of drugs to take advantage of their
interactions in order to increase the effectiveness of
treatment. Many medication interactions, how-
ever, are not planned and only serve to reduce the
expected benefit or to cause adverse reactions.

Autoimmune patients who are on long-term or
lifelong medication regimes often carry warning
cards or bracelets to alert others, in the case of an
emergency, to what medications the patient is cur-
rently taking. An example of this is the diabetes
patient on insulin.

In addition to prescription medications, over-
the-counter medications can interact with each
other and with prescription medication. Examples
include:

Antacids can interfere with drug absorption of anti-
biotics (i.e., tetracycline), thereby reducing the
effectiveness of the drug in fighting infection.

Antihistamines, often used for allergies and colds,
can increase the sedative effects of barbitu-

rates, tranquilizers, and some prescription pain
relievers.

Iron supplements taken with antibiotics can reduce
or stop the ability of the antibiotics to fight infec-
tion. (The chemicals in the supplement and the
antibiotic bind together in the stomach, instead
of being absorbed into the bloodstream.)

Many medications can interact with alcohol.
Alcohol-medication interactions are estimated to
be a factor in at least 25 percent of all emergency-
room admissions. In their publication Alcohol Alert,
the National Institute on Alcohol Abuse and Alco-
holism lists several specific interactions. Examples
include

Antibiotics are used to treat autoimmune diseases
such as BULLOUS PEMPHIGOID and CICATRICIAL

PEMPHIGOID. In combination with acute alcohol
consumption, some antibiotics may cause nau-
sea, vomiting, headache, and possibly convul-
sions; among these antibiotics are furazolidone
(Furoxone), griseofulvin (Grisactin and others),
metronidazole (Flagyl), and the antimalarial
quinacrine (Atabrine).

Antidiabetic medications. Oral hypoglycemic drugs
are prescribed to help lower blood sugar levels
in some patients with diabetes. Acute alcohol
consumption prolongs, and chronic alcohol con-
sumption decreases, the availability of tolbu-
tamide (Orinase). Alcohol also interacts with
some drugs of this class to produce symptoms of
nausea and headache such as those described for
metronidazole.

When medications and certain foods are taken
at the same time, they can interact in ways 
that diminish the effectiveness of the ingested drug
or reduce the absorption of food nutrients. Addi-
tionally, vitamin and herbal supplements taken
with prescribed medication can result in adverse
reactions. According to the Ohio State University
Extension Senior Series, some examples of how
foods and drugs can interact include the following:

• Speeding or slowing the action of a medication

• Impaired absorption of vitamins and minerals in
the body
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• Stimulation or suppression of the appetite

• Altering how nutrients are used in the body

• Interactions, caused by herbs, with anesthesia,
beta-blockers, and anticoagulants

(See also EMERGENCY MEDICAL IDENTIFICATION.)

Copies of the Alcohol Alert are available free of charge
from the Scientific Communications Branch, Office of
Scientific Affairs, NIAAA, Willco Building, Suite 409,
6000 Executive Boulevard, Bethesda, MD 20892-
7003. Telephone: (301) 443-3860.

Ohio State University Extension, Ohio Department of
Aging. Adverse Drug-Drug and Food-Drug Medication
Interactions, Senior Series #SS-129-97-R02, 2001.

men and autoimmune diseases Overall, men
contract autoimmune diseases at only about one-
quarter the rate of women. Yet CARDIOMYOPATHY,
CHRONIC INFLAMMATORY DEMYELINATING POLYNEU-
ROPATHY, INCLUSION BODY MYOSITIS, and REITER’S SYN-
DROME are more common in men. Other differences
also exist between men and women in specific dis-
eases. For example, men with multiple sclerosis
begin to show symptoms later than women with
the disease do. At the same time, the disease seems
to progress faster in men than in women. Women
tend to develop lupus during their childbearing
years, while men are affected much later in life.

memory cell An immune cell that responds
immediately when it meets an antigen for the first
time but then reverts to a small resting cell. When
it is exposed to the antigen a second time, the
memory cell does recognize it and starts an
immune response.

Ménière’s disease A recurrent abnormality of the
inner ear causing a usually progressive group of
symptoms. These include vertigo or severe dizzi-
ness, tinnitus or a roaring sound in the ears, fluc-
tuating hearing loss, and the sensation of pressure
or pain in the affected ear. The disorder usually
affects only one ear and is a common cause of hear-
ing loss. Named after French physician Prosper
Ménière who first described the syndrome in 1861,
Ménière’s disease is now also referred to as
endolymphatic hydrops.

Based on a recent study, the National Institute
on Deafness and Other Communication Disorders
(NIDCD) estimates that currently approximately
615,000 individuals are with diagnosed Ménière’s
disease in the United States and 45,500 new cases
are diagnosed each year. The disease occurs more
frequently in males than in females, with the onset
usually after the age of 50.

Causes

The cause of Ménière’s disease is unknown,
although edema, or swelling, of the membranous
labyrinth has been found. Other possible causes are
disturbance of the autonomic regulation of the
endolymphatic system, local allergy of the inner
ear, and vascular disturbance of a layer of fibrous
vascular tissue covering the outer wall of the
cochlear duct. Stress and emotional disturbances
seem to contribute to attacks.

Many experts on Ménière’s disease think that 
a rupture of the membranous labyrinth allows 
the endolymph to mix with perilymph, another
inner ear fluid that occupies the space between 
the membranous labyrinth and the bony inner 
ear. This mixing, scientists believe, can cause the
symptoms of Ménière’s disease. Scientists are
investigating several possible causes of the disease,
including environmental factors, such as noise
pollution and viral infections, as well as biological
factors.

Clinical Features

The symptoms of Ménière’s disease occur sud-
denly and can arise daily or as infrequently as
once a year. Vertigo, often the most debilitating
symptom of Ménière’s disease, forces the sufferer
to lie down. Vertigo attacks can lead to severe
nausea, vomiting, and sweating and often come
with little or no warning. Sometimes Ménière’s
disease can occur without vertigo. In this type of
the disorder, the endolymphatic distension is lim-
ited to the cochlea, the snailshell-like spiral tube
in the inner ear.

Some individuals with Ménière’s disease have
attacks that start with tinnitus, a loss of hearing, 
or a full feeling or pressure in the affected ear. 
It is important to remember that all of these symp-
toms are unpredictable. Typically, the attack is
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characterized by a combination of vertigo, tinnitus,
and hearing loss lasting several hours. However,
people experience these discomforts at varying fre-
quencies, durations, and intensities. Some may feel
slight vertigo a few times a year. Others may be
occasionally disturbed by intense, uncontrollable
tinnitus while sleeping. Still other Ménière’s dis-
ease sufferers may notice a hearing loss and feel
unsteady all day long for prolonged periods. Other
occasional symptoms of Ménière’s disease include
headaches, abdominal discomfort, and diarrhea. A
person’s hearing tends to recover between attacks
but over time becomes worse.

Properly diagnosing Ménière’s disease entails
several procedures. These include a medical history
interview and a physical examination by a physi-
cian; hearing and balance tests; and medical imag-
ing with magnetic resonance imaging (MRI).
Accurate measurement and characterization of
hearing loss are of critical importance in diagnosing
Ménière’s disease.

Through the use of several types of hearing
tests, physicians can characterize hearing loss as
being sensory, arising from the inner ear, or neural,
arising from the hearing nerve. An auditory brain
stem response, which measures electrical activity
in the hearing nerve and brain stem, is useful in
differentiating between these two types of hearing
loss. Under certain circumstances, electrocochleog-
raphy, recording the electrical activity of the inner
ear in response to sound, helps confirm the diag-
nosis.

To test the vestibular or balance system, phy-
sicians irrigate the ears with warm and cool water.
This flooding of the ears, known as caloric testing,
results in nystagmus, rapid eye movements that
can help a physician analyze a balance disorder.
Because tumor growth can produce symptoms sim-
ilar to Ménière’s disease, magnetic resonance imag-
ing is a useful test to determine whether a tumor is
causing the patient’s vertigo and hearing loss.

Treatment

No cure exists for Ménière’s disease. Medical and
behavioral therapy, however, are often helpful in
managing its symptoms. Although many opera-
tions have been developed to reverse the disease
process, their value has been difficult to establish.

Unfortunately, all operations on the ear carry a risk
of hearing loss.

The most commonly performed surgical treat-
ment for Ménière’s disease is the insertion of a
shunt, a tiny silicone tube that is positioned in the
inner ear to drain off excess fluid.

In another more reliable operation is a vestibu-
lar neurectomy. In it, the vestibular nerve, which
affect balance, is severed so that it no longer sends
distorted messages to the brain. However, this bal-
ance nerve is very close to the hearing and facial
nerves. Thus, the risk of affecting a patient’s hear-
ing or facial muscle control increases with this type
of surgical treatment. Also, older patients often
have difficulty recovering from this type of surgery.

A labyrinthectomy, the removal of the membra-
nous labyrinth, is an irreversible procedure that is
often successful in eliminating the dizziness as-
sociated with Ménière’s disease. This procedure,
however, results in a total loss of hearing in the
operated ear—an important consideration since the
second ear may one day be affected. Also,
labyrinthectomies themselves may result in other
balance problems.

Some physicians recommend a change of diet to
help control Ménière’s symptoms. Eliminating caf-
feine, alcohol, and salt may relieve the frequency
and intensity of attacks in some people. Eliminat-
ing tobacco use and reducing stress levels may
lessen the severity of the symptoms. Additionally,
medications that control allergies, reduce fluid
retention, or improve blood circulation in the inner
ear may also help.

National Institute on Deafness and Other Communica-
tion Disorders, National Institutes of Health.Because
You Asked About Ménière’s Disease, NIH Publication No.
98-3404.  July 1998, updated April 1999. 

menopause Menopause may have a connection,
either directly or indirectly, to several autoimmune
diseases. Several reports have suggested that early
menopause (which occurs in about 1 percent of wo-
men) has a strong positive association with autoim-
munity. Approximately 20 percent to 40 percent of
women with premature menopause (ovarian fail-
ure before age 40) also have autoimmune disor-
ders, particularly autoimmune thyroid disease. In
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addition, circulating anti-ovarian autoantibodies
have been observed with greater frequency among
people who have experienced premature ovarian
failure compared with healthy control subjects,
even though they had no evidence of overt
autoimmune disease. Still to be determined is
whether the clustering of autoimmune diseases
within individuals is an independent risk factor for
earlier menopause. Among other autoimmune dis-
eases that seem to be affected by menopause:

• It is common for SJÖGREN’S DISEASE to be misdi-
agnosed as allergies, aging, or symptoms of
menopause.

• As a result of the Familial Autoimmune and
Diabetes (FAD) Study, Dorman et al. determined
that women with Type 1 diabetes (INSULIN-
DEPENDENT DIABETES) were more likely to experi-
ence menopause at a younger age.

• Onset of RHEUMATOID ARTHRITIS tends occur later
in life, with a peak around the age of
menopause, when estrogen levels decline. How-
ever, the incidence rates for men and women
become similar around the age of menopause,
suggesting that aging is a more critical factor
than hormone changes.

• Estrogen in the form of hormone replacement at
menopause has been reported to exacerbate SYS-
TEMIC LUPUS ERYTHEMATOSUS (SLE) activity, but
there are differing opinions on whether estrogen
does indeed affect SLE. Similarly, there is a lack
of clarity regarding the effects of estrogen on
rheumatoid arthritis. There is no significant
information on the effects of estrogen on other
autoimmune diseases.

Dorman J. S., A. R. Steenkiste, T. P. Foley, E. S. Strot-
meyer, J. P. Burke, L. H. Kuller, and C. K. Kwoh.
“Menopause in Type 1 Diabetic Women: Is It Prema-
ture?” Diabetes 50, no. 8 (August 2001): 1,857–1,862.

“Hormones & Autoimmunity.” InFocus, American
Autoimmune Related Diseases Association, Inc.
(AARDA). Available online. URL: http://www.aarda.
org/hormone_art2.html. Downloaded on 18 July
2002.

menstruation Several autoimmune diseases can
contribute to menstrual problems:

• Women with Type 1 diabetes (INSULIN-DEPENDENT

DIABETES) have a delayed onset of menstruation
and a greater prevalence of menstrual disorders
than women without diabetes.

• In ADDISON’S DISEASE, menstrual periods may
become irregular or stop.

• Patients with CELIAC DISEASE may experience
missed menstrual periods (often because of
excessive weight loss).

• Patients with HASHIMOTO’S THYROIDITIS may pre-
sent with increased menstrual flow.

• Women with autoimmune HEPATITIS may stop
having menstrual periods.

• Women with INTERSTITIAL CYSTITIS often have
symptoms that get worse during menstruation.

microbes Minute living organisms, including
bacteria, viruses, fungi, and protozoa.

mixed connective tissue disease (MCTD) A
chronic inflammatory autoimmune disease. The
term MCTD is used to describe overlapping groups
of connective tissue disorders that cannot be diag-
nosed in more precise terms. Whether MCTD
should be considered a distinct clinical entity is still
a matter of debate. Diagnosis of MCTD as a differ-
ent entity from lupus or rheumatoid arthritis is dif-
ficult. The syndrome is characterized by joint pain;
muscle weakness; cardiac, lung and skin manifesta-
tions; kidney disease; and dysfunction of the
esophagus. It is also referred to as undifferentiated
connective tissue disease.

Mixed connective tissue disease can occur 
at any age, with the average age of onset in the
third decade. Eight out of 10 patients are wo-
men. The disease occurs in all races and is found
worldwide.

First described as a separate disease in 1972,
mixed connective tissue disease has been used to
cover those incidences of connective tissue dis-
ease that do not meet the criteria of any other
specific connective tissue diseases. For example,
when inheritance can be ruled out as a definite
cause (as in Marfan’s syndrome and Ehlers-
Danlos syndrome) and when the classic connec-
tive tissue autoimmune diseases (systemic lupus
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erythematosus, rheumatoid arthritis, sclero-
derma, polymyositis, and dermatomyositis),
which have specific presentations and diagnostics,
are not apparent but some of their characteristics
are present, the doctor will usually refer to the
condition as mixed or undifferentiated connective
tissue disease. In some cases the individual’s
symptoms will gradually change until one of the
classic diseases emerges as a full-blown disease. In
other cases, the undifferentiated connective tissue
disease may never develop into a fully definable
condition.

Clinical Features

Diagnosis of actual mixed connective tissue disease
is made when the patient exhibits features that
overlap the classical autoimmune connective tissue
diseases plus has high quantities of antinuclear
antibodies and antibodies to ribonucleoprotein in
his or her blood but does not have the antibodies
that characterize systemic lupus erythematosus
and scleroderma.

Treatment

Treatment of mixed connective tissue disease will
generally be based on those features causing the
symptoms and will generally use anti-inflammatory
and immunosuppressive drugs to suppress the in-
flammation present in the tissues. These drugs
include nonsteroidal anti-inflammatory drugs
(NSAIDs), glucocorticosteroids (prednisone), and
cytotoxic drugs (methotrexate, azathioprine, and
cyclophosphamide).

molecular biology The branch of biology that
deals with the formation, structure, and function of
macromolecules essential to life, such as nucleic
acids and proteins, particularly as to their role in
cell replication and the transmission of genetic
information. Thus, molecular biologists are in-
volved in the manipulation of DNA so that it can be
sequenced or mutated.

molecule The smallest amount of a specific
chemical substance that can exist alone. (To break
a molecule down into its constituent atoms is to
change its character. A molecule of water, for
instance, reverts to oxygen and hydrogen.)

monoclonal antibodies Antibodies produced by
a single cell or its identical progeny, specific for a
given antigen. As a tool for binding to specific pro-
tein molecules, monoclonal antibodies are invalu-
able in research, medicine, and industry.

monocyte A large phagocytic white blood cell
that, when it enters tissue, develops into a
macrophage.

monokines Powerful chemical substances
secreted by monocytes and macrophages. These
soluble molecules help direct and regulate the
immune responses.

Mooren’s ulcer (MU) A painful, relentless,
chronic, but rare, peripheral lesion developing in
the cornea of the eye. It is idiopathic, meaning it
occurs in the complete absence of any diagnosable
systemic disorder that could be responsible for the
progressive destruction of the cornea. Mooren’s
ulcer typically occurs in healthy, adult men; how-
ever, it can occur at any age and in both sexes.

Mooren’s ulcer was first described by Bowman
in 1849 and McKenzie in 1854 as “chronic serpig-
inous ulcer of the cornea.” It was the German
opthalmologist Mooren, however, who first pub-
lished several cases of this condition in 1863 and
who was also the first to describe this corneal con-
dition clearly and define it as a clinical entity.

Causes

The precise root cause of Mooren’s ulcer remains
unknown. However, evidence suggests that it is an
autoimmune process, with both cell-mediated and
humoral components. Plasma cells, neutrophils,
mast cells, and eosinophils have been found in the
involved areas. Researchers still do not know if
cell-mediated and/or humoral immune mecha-
nisms are involved directly in the origin or devel-
opment of MU; they may simply accompany the
corneal destruction that is caused by another
mechanism. Scientists think that the conjunctiva
adjacent to the ulcer contains inflammatory cells
that may produce antibodies against the cornea
and cytokines, which amplify the inflammation
and recruit additional inflammatory cells.
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Johns Hopkins researchers found a previously
unknown protein in the eye that leads to “melt-
down” of the cornea. The Hopkins team found evi-
dence that part of the protein CO-Ag may resemble
the surfaces of certain bacteria or viruses. Their
belief is that in Mooren’s ulcer, this similarity
apparently fools the immune system into mistaking
the protein for a germ. In the resulting attack on
the protein, the cornea is destroyed. The
researchers hope this finding will help them deter-
mine the cause of MU and why only certain groups
of people get it.

Clinical Features

Patients with Mooren’s ulcer typically present with
redness and tearing of the eye as well as intoler-
ance of light, but pain is the most outstanding fea-
ture. The pain is often incapacitating and may be
out of proportion to the inflammation. There may
be a decrease in visual acuity. Its most unique char-
acteristics, according to Foster, “Include the ‘eating
away’ of cornea central to the most obvious cres-
cent or epithelial defect and stromal melting,
likened to the gnawing away of tissue that perhaps
one could visualize as having been accomplished
by a rodent (hence the name in some circles as
corneal ulcer rodens).”

Complications

Complications from MU may include iritis, hypo-
pyon, glaucoma, and cataract. Perforation may
occur in 35 percent to 40 percent of cases, often
associated with minor trauma to the weakened
cornea.

Treatment

Topical steroids (prednisolone acetate or pred-
nisolone phosphate 1 percent) are the initial treat-
ments of choice. Oral pulse therapy (prednisone) is
often used when topical therapy is ineffective or
not possible. Therapeutic soft contact lens or patch-
ing of the eye may be helpful in the beginning. If
the ulcer progresses despite the steroid regimen,
any of various types of eye surgery may be per-
formed. According to Nguyen, cryotherapy, con-
junctival resection, and thermocoagulation have all
been found to give some relief at the site of the
ulcers, but recurrence can occur at the same or
other sites.

Cases of bilateral or progressive MU that fail to
respond to therapeutic steroids and conjunctival
resection will require systemic cytotoxic chemo-
therapy to bring a halt to the progressive corneal
destruction. Nguyen wrote, “At the Immunology
and Uveitis Service at the Massachusetts Eye and
Ear Infirmary, we believe that the evidence for the
efficacy of systemic immunosuppressive chemo-
therapy for progressive bilateral MU is quite strong,
and that such treatment should be employed
sooner rather than later in the care of such
patients, before the corneal destruction has become
too extensive to need surgery.”

Bowman, W. The Parts Concerned in the Operations of the Eye.
Cited by E. Nettleship in “Chronic Serpiginous Ulcer
of the Cornea (Mooren’s Ulcer).” Transactions of the
Ophthalmological Societies of the United Kingdom
22:103–104, 1902.
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chusetts Eye and Ear Infirmary Immunological Ser-
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multiple sclerosis (MS) A lifelong chronic disease
diagnosed primarily in young adults. During an MS
attack, inflammation occurs in areas of the white
matter of the central nervous system (nerve fibers
that are the site of multiple sclerosis lesions) in ran-
dom patches called plaques. This process is fol-
lowed by destruction of myelin, which insulates
nerve cell fibers in the brain and spinal cord.
Myelin facilitates the smooth, high-speed transmis-
sion of electrochemical messages between the
brain, the spinal cord, and the rest of the body.
When it is damaged, neurological transmission of
messages may be slowed or blocked completely,
leading to diminished or lost function. The name
multiple sclerosis signifies both the number (multi-
ple) and condition (sclerosis, from the Greek term
for scarring or hardening) of the demyelinated
areas in the central nervous system.
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Although multiple sclerosis was first diagnosed
in 1849, the earliest known description of a person
with possible MS dates from 14th-century Holland.
An unpredictable disease, MS can range from rela-
tively benign to somewhat disabling to devastating
as communication between the brain and other
parts of the body is disrupted.

The vast majority of patients are mildly affected.
However, in the worst cases, multiple sclerosis can
render a person unable to write, speak, or walk. A
physician can diagnose MS in some patients soon
after the onset of the illness. In others, however,
physicians may not be able to identify the cause of
the symptoms readily, leading to years of uncer-
tainty and multiple diagnoses punctuated by baf-
fling symptoms that mysteriously wax and wane.

No one knows exactly how many people have
multiple sclerosis. It is believed that, currently,
there are approximately 250,000 to 350,000 people
in the United States with MS diagnosed by a physi-
cian. This estimate suggests that approximately 200
new cases are diagnosed each week.

Most people experience their first symptoms of
multiple sclerosis between the ages of 20 and 40,
but a diagnosis is often delayed. This is due to both
the transitory nature of the disease and the lack of
a specific diagnostic test—specific symptoms and
changes in the brain must develop before the diag-
nosis is confirmed.

Although scientists have documented cases of
MS in young children and elderly adults, symp-
toms rarely begin before age 15 or after age 60.
Whites are more than twice as likely as other races
to develop MS. In general, women are affected at
almost twice the rate of men. However, among
patients who develop the symptoms of MS at a
later age, the gender ratio is more balanced.

MS is five times more prevalent in temperate cli-
mates—such as those found in the northern United
States, Canada, and Europe—than in tropical
regions. Furthermore, the age of 15 seems to be sig-
nificant in terms of risk for developing the disease.
Some studies indicate that a person moving from a
high-risk (temperate) to a low-risk (tropical) area
before the age of 15 tends to adopt the risk (in this
case, low) of the new area and vice versa. Other
studies suggest that people moving after age 15
maintain the risk of the area where they grew up.

These findings indicate a strong role for an envi-
ronmental factor in the cause of multiple sclerosis.
It is possible that at the time of or immediately fol-
lowing puberty, patients acquire an infection with
a long latency period. Conversely, people in some
areas may come into contact with an unknown
protective agent during the time before puberty.
Other studies suggest that the unknown geo-
graphic or climatic element may actually be simply
a matter of genetic predilection and reflect racial
and ethnic susceptibility factors.

Periodically, scientists receive reports of MS
clusters. The most famous of these MS “epidemics”
took place in the Faeroe Islands north of Scotland
in the years following the arrival of British troops
during World War II.

Despite intense study of this and other clusters,
no direct environmental factor has been identified.
Nor has any definitive evidence been found to link
daily stress to MS attacks, although evidence indi-
cates that the risk of worsening is greater after
acute viral illnesses.

Clinical Features

Symptoms of MS may be mild or severe, may be of
long duration or short, and may appear in various
combinations, depending on the area of the ner-
vous system affected. Complete or partial remission
of symptoms, especially in the early stages of the
disease, occurs in approximately 70 percent of MS
patients.

The initial symptom of MS is often blurred or
double vision, red-green color distortion, or even
blindness in one eye. Inexplicably, visual problems
tend to clear up in the later stages of MS. Inflam-
matory problems of the optic nerve may be diag-
nosed as retrobulbar or optic neuritis. Fifty-five
percent of MS patients will have an attack of optic
neuritis at some time or other, and it will be the
first symptom of MS in approximately 15 percent.
This has led to the general recognition of optic neu-
ritis as an early sign of MS, especially if tests also
reveal abnormalities in the patient’s spinal fluid.

Most MS patients experience muscle weakness
in their extremities and difficulty with coordina-
tion and balance at some time during the course of
the disease. These symptoms may be severe
enough to impair walking or even standing. In the
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worst cases, MS can produce partial or complete
paralysis. Spasticity—the involuntary increased
tone of muscles leading to stiffness and spasms—is
common, as is fatigue. Fatigue may be triggered by
physical exertion and improve with rest, or it may
take the form of a constant and persistent tiredness.

Most people with MS also exhibits paresthesias,
transitory abnormal sensory feelings such as
numbness, prickling, or pins and needles sensa-
tions. Uncommonly, some may also experience
pain. Loss of sensation sometimes occurs. Speech
impediments, tremors, and dizziness are other fre-
quent complaints. Occasionally, people with MS
have hearing loss.

Approximately half of all people with MS expe-
rience cognitive impairments such as difficulties
with concentration, attention, memory, and poor
judgment, but such symptoms are usually mild and
are frequently overlooked. In fact, they are often
detectable only through comprehensive testing.
Patients themselves may be unaware of their cog-
nitive loss. Often a family member or friend first
notices a deficit. Such impairments are usually mild
and rarely disabling. Intellectual and language abil-
ities are generally spared.

Cognitive symptoms occur when lesions de-
velop in brain areas responsible for information
processing. These deficits tend to become more ap-
parent as the information to be processed becomes
more complex. Fatigue may also add to processing
difficulties. Scientists do not yet know whether
altered cognition in MS reflects problems with
information acquisition, retrieval, or a combination
of both. Types of memory problems may differ
depending on the individual’s disease course
(relapsing remitting, primary progressive) and so
on. Apparently, though, no direct correlation exists
between the duration of illness and the severity of
cognitive dysfunction.

Depression, which is unrelated to cognitive
problems, is another common feature of MS. In
addition, about 10 percent of patients suffer from
more severe psychotic disorders such as manic
depression and paranoia. Five percent may experi-
ence episodes of inappropriate euphoria and
despair—unrelated to the patient’s actual emo-
tional state—known as laughing/weeping syndrome.
This syndrome is thought to be due to demyelina-

tion in the brain stem, the area of the brain that
controls facial expression and emotions, and is usu-
ally seen only in severe cases.

In about 60 percent of MS patients, heat—
whether generated by temperatures outside the
body or by exercise—may cause temporary wors-
ening of many MS symptoms. In these cases, erad-
icating the heat eliminates the problem. Some
temperature-sensitive patients find that a cold bath
may temporarily relieve their symptoms. For the
same reason, swimming is often a good exercise
choice for people with MS.

When faced with a patient whose symptoms,
neurological examination, and medical history 
suggest MS, physicians use a variety of tools to rule
out other possible disorders. They perform a series
of laboratory tests that, if positive, confirm the
diagnosis.

Imaging technologies such as magnetic reso-
nance imaging (MRI)—often used in conjunction
with the contrast agent gadolinium, which helps
distinguish new plaques from old on MRI—can
help locate central nervous system lesions resulting
from myelin loss. However, because these lesions
can also occur in several other neurological disor-
ders, they are not absolute evidence of MS. Mag-
netic resonance spectroscopy (MRS) is a new tool
being used to investigate MS. Unlike MRI, which
provides an anatomical picture of lesions, MRS
yields information about the biochemistry of the
brain in MS.

Evoked potential tests, which measure the speed
of the brain’s response to visual, auditory, and sen-
sory stimuli, can sometimes detect lesions the scan-
ners miss. Like imaging technologies, evoked
potentials are helpful but not conclusive because
they cannot identify the cause of lesions.

The physician may also study the patient’s cere-
brospinal fluid (the colorless liquid that circulates
throughout the brain and spinal cord) for cellular
and chemical abnormalities often associated with
MS. These abnormalities include increased num-
bers of white blood cells and higher-than-average
amounts of protein, especially myelin basic protein
and an antibody called immunoglobulin G. Physi-
cians can use several different laboratory tech-
niques to separate and graph the various proteins
in MS patients’ cerebrospinal fluid. This process
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often identifies the presence of a characteristic pat-
tern called oligoclonal bands.

Because no single test unequivocally detects
MS, it is often difficult for the physician to differ-
entiate between an MS attack and symptoms that
can follow a viral infection or even an immu-
nization. Many doctors will tell their patients they
have “possible MS.” If, as time goes by, the patient’s
symptoms show the characteristic relapsing-
remitting pattern or continue in a chronic and pro-
gressive fashion, and if laboratory tests rule out
other likely causes, or if specific tests become posi-
tive, the diagnosis may eventually be changed to
“probable MS.”

A number of other diseases may produce symp-
toms similar to those seen in MS. Other conditions
with an intermittent course and MS-like lesions of
the brain’s white matter include polyarteritis, lupus
erythematosus, syringomyelia, tropical spastic
paraparesis, some cancers, and certain tumors that
compress the brain stem or spinal cord. Progressive
multifocal leukoencephalopathy can mimic the
acute stage of an MS attack. The physician will also
need to rule out stroke, neurosyphilis, spinocere-
bellar ataxias, pernicious anemia, diabetes, Sjö-
gren’s disease, and vitamin B12 deficiency. Acute
transverse myelitis may signal the first attack of
MS, or it may indicate other problems such as
infection with the Epstein-Barr or herpes simplex B
viruses. Recent reports suggest that the neurologi-
cal problems associated with Lyme disease may
present a clinical picture much like MS.

Investigators are continuing their search for a
definitive test for MS. Until one is developed, how-
ever, evidence of both multiple attacks and central
nervous system lesions must be found—a process
that can take months or even years—before a
physician can make a definitive diagnosis of MS.

Causes

Even though scientists have learned a great deal
about MS in recent years, its cause remains
unknown. Investigators continue to look into the
body’s autoimmune system, infectious agents, and
genetics as culprits. Studies into these areas
strengthen the theory that MS is the result of a
number of factors rather than a single gene or
other agent. Such studies use magnetic resonance

imaging to visualize the evolution of multiple scle-
rosis lesions in the white matter of the brain.

Components of myelin such as myelin basic pro-
tein have been the focus of much research because,
when injected into laboratory animals, they can
precipitate experimental allergic encephalomyelitis
(EAE), a chronic relapsing brain and spinal cord 
disease that resembles MS. The injected myelin
probably stimulates the immune system to produce
antimyelin T cells that attack the animal’s own
myelin.

Investigators are also looking for abnormalities
or malfunctions in the blood-brain barrier, a pro-
tective membrane that controls the passage of sub-
stances from the blood into the central nervous
system. In MS, components of the immune system
may possibly get through the barrier and cause
nervous system damage.

Scientists have studied a number of infectious
agents (such as viruses) that have been suspected
of causing MS but have been unable to implicate
any one particular agent. Viral infections are usu-
ally accompanied by inflammation and the produc-
tion of gamma interferon, a naturally occurring
body chemical that has been shown to worsen the
clinical course of MS. It is possible that the immune
response to viral infections may themselves precip-
itate an MS attack. There seems to be little doubt
that something in the environment is involved in
triggering MS.

Increasing scientific evidence suggests that
genetics may play a role in determining a person’s
susceptibility to multiple sclerosis. Some popula-
tions, such as Gypsies, Eskimos, and Bantus, never
get MS. Native Indians of North and South Amer-
ica, the Japanese, and other Asian peoples have
very low incidence rates. It is unclear whether this
is due mostly to genetic or environmental factors.

In the population at large, the chance of devel-
oping MS is less than 1/10 percent. However, if one
person in a family has MS, that person’s first-degree
relatives—parents, children, and siblings—have a 
1 percent to 3 percent chance of getting the disease.

For identical twins, the likelihood that the sec-
ond twin may develop MS if the first twin does is
about 30 percent. For fraternal twins (who do not
inherit identical gene pools), the likelihood is closer
to that for nontwin siblings, or about 4 percent.
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The fact that the rate for identical twins both devel-
oping MS is significantly less than 100 percent sug-
gests that the disease is not entirely genetically
controlled. Some (but definitely not all) of this
effect may be due to shared exposure to something
in the environment or to the fact that some people
with MS lesions remain essentially asymptomatic
throughout their lives.

Further indications that more than one gene is
involved in MS susceptibility comes from studies of
families in which more than one member has MS.
Several research teams found that people with MS
inherit certain regions on individual genes more
frequently than people without MS. Of particular
interest is the human leukocyte antigen (HLA) or
major histocompatibility complex region on chro-
mosome 6. HLAs are genetically determined pro-
teins that influence the immune system.

The HLA patterns of MS patients tend to be dif-
ferent from those of people without the disease.
Investigations in northern Europe and America
have detected three HLAs that are more prevalent
in people with MS than in the general population.
Studies of American MS patients have shown that
people with MS also tend to exhibit these HLAs in
combination—that is, they have more than one of
the three HLAs—more frequently than the rest of
the population. Furthermore, evidence shows that
different combinations of the HLAs may correspond
to variations in disease severity and progression.

Studies of families with multiple cases of MS
and research comparing genetic regions of humans
to those of mice with experimental allergic
encephalomyelitis suggest that another area re-
lated to MS susceptibility may be located on chro-
mosome 5. Other regions on chromosomes 2, 3, 7,
11, 17, 19, and X have also been identified as pos-
sibly containing genes involved in the develop-
ment of MS.

These studies strengthen the theory that MS is
the result of a number of factors rather than a sin-
gle gene or other agent. Development of MS is
likely to be influenced by the interactions of a
number of genes, each of which (individually) has
only a modest effect. Additional studies are needed
to pinpoint specifically which genes are involved,
determine their function, and learn how each
gene’s interactions with other genes and with the

environment make an individual susceptible to
MS. In addition to leading to better ways to diag-
nose MS, such studies should yield clues to the
underlying causes of MS and, eventually, to better
treatments or a way to prevent the disease.

Studies have shown that MS has no adverse
effects on the course of pregnancy, labor, or deliv-
ery. In fact, symptoms often stabilize or remit dur-
ing pregnancy. This temporary improvement is
thought to relate to changes in a woman’s immune
system that allow her body to carry a baby. Because
every fetus has genetic material from the father as
well as the mother, the mother’s body should iden-
tify the growing fetus as foreign tissue and try to
reject it in much the same way the body seeks to
reject a transplanted organ. To prevent this from
happening, a natural process takes place to suppress
the mother’s immune system in the uterus during
pregnancy and not reject the developing baby.

Complications

As the disease progresses, sexual dysfunction may
become a problem. Bowel and bladder control may
also be lost.

Treatment

As yet, no cure is available for multiple sclerosis.
Many patients do well with no therapy at all, espe-
cially because many medications have serious side
effects and some carry significant risks. Naturally
occurring or spontaneous remissions make it diffi-
cult to determine the therapeutic effects of experi-
mental treatments. However, the emerging
evidence that MRIs can chart the development of
lesions is already helping scientists evaluate new
therapies.

Until recently, the principal medications physi-
cians used to treat MS were steroids possessing
anti-inflammatory properties. These include adre-
nocorticotropic hormone (better known as ACTH),
prednisone, prednisolone, methylprednisolone,
betamethasone, and dexamethasone. Studies sug-
gest that intravenous methylprednisolone may be
superior to the more traditional intravenous ACTH
for patients experiencing acute relapses; no strong
evidence exists to support the use of these drugs to
treat progressive forms of MS. Also, there is some
indication that steroids may be more appropriate
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for people with movement, rather than sensory,
symptoms.

Although steroids do not affect the course of MS
over time, they can reduce the duration and sever-
ity of attacks in some patients. The mechanism
behind this effect is not known; one study suggests
the medications work by restoring the effectiveness
of the blood-brain barrier. Because steroids can
produce numerous adverse side effects (acne,
weight gain, seizures, and psychosis), they are not
recommended for long-term use.

One of the most promising MS research areas
involves naturally occurring antiviral proteins
known as interferons. Two forms of beta interferon
(Avonex and Betaseron) have now been approved
by the Food and Drug Administration for treatment
of relapsing-remitting MS. A third form (Rebif) is
marketed in Europe. Beta interferon has been
shown to reduce the number of exacerbations and
may slow the progression of physical disability.
When attacks do occur, they tend to be shorter and
less severe. In addition, MRI scans suggest that beta
interferon can decrease myelin destruction.

Investigators speculate that the effects of beta
interferon may be due to the drug’s ability to cor-
rect an MS-related deficiency of certain white
blood cells that suppress the immune system
and/or its ability to inhibit gamma interferon, a
substance believed to be involved in MS attacks.
Alpha interferon is also being studied as a possible
treatment for MS. Common side effects of interfer-
ons include fever, chills, sweating, muscle aches,
fatigue, depression, and injection site reactions.

Scientists continue their extensive efforts to cre-
ate new and better therapies for MS. The goals of
therapy are threefold: to improve recovery from
attacks, to prevent or lessen the number of
relapses, and to halt disease progression. Some
therapies currently under investigation include the
following.

Immunotherapy As evidence of immune sys-
tem involvement in the development of MS has
grown, trials of various new treatments to alter or
suppress immune responses are being conducted.
These therapies are, at this time, still considered
experimental.

Results of recent clinical trials have shown that
immunosuppressive agents and techniques can

positively (if temporarily) affect the course of MS.
However, toxic side effects often preclude their
widespread use. In addition, generalized immuno-
suppression leaves the patient open to a variety of
viral, bacterial, and fungal infections. 

Over the years, MS investigators have studied 
a number of immunosuppressant treatments.
Among the therapies being studied are cyclo-
sporine (Sandimmune), cyclophosphamide (Cy-
toxan), methotrexate, azathioprine (Imuran), and
total lymphoid irradiation. This last therapy is a
process whereby the MS patient’s lymph nodes are
irradiated with X rays in small doses over a few
weeks to destroy lymphoid tissue, which is actively
involved in tissue destruction in autoimmune dis-
eases. Inconclusive and/or contradictory results of
these trials, combined with the therapies’ poten-
tially dangerous side effects, dictate that further
research is necessary to determine what, if any, role
they should play in the management of MS. Stud-
ies are also being conducted with the immune-
system-modulating drugs linomide (Roquinimex),
cladribine (Leustatin), and mitoxantrone.

In October 2000, the FDA approved Novantrone
(mitoxantrone), an approved cancer drug, for
treating patients with advanced or chronic multiple
sclerosis. Two randomized, multicenter clinical
studies, totaling about 200 patients, demonstrated
that Novantrone could reduce the number of
relapse episodes and decrease the progression of
disability in patients with secondary (chronic) 
progressive, progressive-relapsing, or worsening
relapsing-remitting MS (all forms of the disease in
which patients become significantly more abnor-
mal between relapses as time passes). The trials
showed that Novantrone can help reduce the num-
ber of relapses and help patients keep their mobil-
ity longer.

Two other experimental treatments—one
involving the use of monoclonal antibodies and 
the other involving plasma exchange, or plasma-
pheresis—may have fewer dangerous side effects.
Monoclonal antibodies are identical, laboratory-
produced antibodies that are highly specific for a
single antigen. They are injected into the patient in
the hope that they will alter the patient’s immune
response. Plasmapheresis is a procedure in which
blood is removed from the patient, and the plasma
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is separated from other blood substances, which
may contain antibodies and other immunologi-
cally active products. These other blood substances
are discarded, and the plasma is then transfused
back into the patient. Because their worth as treat-
ments for MS has not yet been proven, these
experimental treatments remain at the stage of
clinical testing.

Bone marrow transplantation (a procedure in
which bone marrow from a healthy donor is
infused into patients who have undergone drug or
radiation therapy to suppress their immune system
so they will not reject the donated marrow) and
injections of venom from honeybees are also being
studied. Each of these therapies carries the risk of
potentially severe side effects.

Therapy to improve nerve impulse conduction
Because the transmission of electrochemical mes-
sages between the brain and body is disrupted in
MS, medications to improve the conduction of nerve
impulses are being investigated. Since demyelinated
nerves show abnormalities of potassium activity, sci-
entists are studying drugs that block the channels
through which potassium moves, thereby restoring
conduction of the nerve impulse. In several small
experimental trials, derivatives of a drug called
aminopyridine temporarily improved vision, coordi-
nation, and strength when given to MS patients who
suffered from both visual symptoms and heightened
sensitivity to temperature. Possible side effects of
these therapies include paresthesias (tingling sensa-
tions), dizziness, and seizures.

Therapies targeting an antigen Trials of a syn-
thetic form of myelin basic protein, called copoly-
mer I (Copaxone), have shown promise in treating
people in the early stages of relapsing-remitting
MS. Copolymer I, unlike so many drugs tested for
the treatment of MS, seems to have few side
effects. Recent trial data indicate that copolymer I
can reduce the relapse rate by almost one-third. In
addition, patients given copolymer I were more
likely to show neurological improvement than
those given a placebo. The Food and Drug Admin-
istration has made the drug available to people
with early relapsing-remitting MS through its
Treatment IND program and is currently reviewing
data from a large-scale study to determine whether
or not to approve the drug for marketing.

Investigators are also looking at the possibility
of developing an MS vaccine. Myelin-attacking 
T cells were removed, inactivated, and injected 
back into animals with experimental allergic
encephalomyelitis (EAE). This procedure results
in destruction of the immune system cells that
were attacking myelin basic protein. In a couple of
small trials, scientists have tested a similar vaccine
in humans. The product was well tolerated and
had no side effects, but the studies were too small
to establish efficacy. Patients with progressive
forms of MS did not appear to benefit. However,
relapsing-remitting patients showed some neuro-
logical improvement and had fewer relapses and
reduced numbers of lesions in one study. Unfor-
tunately, the benefits did not last beyond two
years.

A similar approach, known as peptide therapy, is
based on evidence that the body can mount an
immune response against the T cells that destroy
myelin, but this response is not strong enough to
overcome the disease. To induce this response, the
investigator scans the myelin-attacking T cells for
the myelin-recognizing receptors on the cells’ sur-
face. A fragment, or peptide, of those receptors is
then injected into the body. The immune system
recognizes the injected peptide as a foreign invader
and launches an attack on any myelin-destroying T
cells that carry the peptide. The injection of por-
tions of T cell receptors may heighten the immune
system reaction against the errant T cells much the
same way a booster shot heightens immunity to
tetanus. Alternatively, peptide therapy may jam
the errant cells’ receptors, preventing the cells from
attacking myelin.

Despite these promising early results, there are
some major obstacles to developing vaccine and
peptide therapies. Individual patients’ T cells vary
so much that developing a standard vaccine or pep-
tide therapy beneficial to all, or even most, MS
patients may not be possible. At this time, each
treatment involves extracting cells from each 
individual patient, purifying the cells, and then
growing them in culture before inactivating 
and chemically altering them. This makes produc-
ing sufficient quantities for therapy extremely 
time consuming, labor intensive, and expensive.
Further studies are necessary to determine
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whether universal inoculations can be developed
to induce suppression of MS patients’ overactive
immune systems.

Protein-antigen feeding is similar to peptide ther-
apy but is a potentially simpler means to the same
end. Whenever people eat, the digestive system
breaks each food or substance into its primary
nonantigenic building blocks, thereby averting a
potentially harmful immune attack. So, strange as it
may seem, antigens that trigger an immune
response when they are injected can encourage
immune system tolerance when taken orally. 
Furthermore, this reaction is directed solely at the
specific antigen being fed. Wholesale immunosup-
pression, which can leave the body open to a variety
of infections, does not occur. Studies have shown
that when rodents with EAE are fed myelin protein
antigens, they experience fewer relapses. Data from
a small, preliminary trial of antigen feeding in
humans found limited suggestion of improvement,
but the results were not statistically significant. A
multicenter trial is being conducted to determine
whether protein antigen feeding is effective.

Cytokines As growing insight into the work-
ings of the immune system gives researchers new
knowledge about the function of cytokines, the
powerful chemicals produced by T cells, the possi-
bility of using them to manipulate the immune sys-
tem becomes more attractive. Scientists are
studying a variety of substances that may block
harmful cytokines, such as those involved in
inflammation, or that encourage the production of
protective cytokines. A drug that has been tested as
a depression treatment, rolipram, has been shown
to reduce levels of several destructive cytokines in
animal models of MS. Its potential as a therapy for
MS is not known at this time, but side effects seem
modest. Protein-antigen feeding, discussed above,
may release transforming growth factor beta (TGF),
a protective cytokine that inhibits or regulates the
activity of certain immune cells. Preliminary tests
indicate that it may reduce the number of immune
cells commonly found in MS patients’ spinal fluid.
Side effects include anemia and altered kidney
function.

Interleukin-4 (IL-4) is able to diminish demyeli-
nation and improve the clinical course of mice with
EAE, apparently by influencing developing T cells

to become protective rather than harmful. This also
appears to be true of a group of chemicals called
retinoids. When fed to rodents with EAE, retinoids
increase levels of TGF and IL-4, which encourage
protective T cells while decreasing the numbers of
harmful T cells. This results in improvement of the
animals’ clinical symptoms.

Remyelination Some studies focus on strate-
gies to reverse the damage to myelin and oligo-
dendrocytes (the cells that make and maintain
myelin in the central nervous system), both of
which are destroyed during MS attacks. Scientists
now know that oligodendrocytes may proliferate
and form new myelin after an attack. Therefore,
there is a great deal of interest in agents that may
stimulate this reaction. To learn more about the
process, investigators are looking at how drugs
used in MS trials affect remyelination. Studies of
animal models indicate that monoclonal antibod-
ies and two immunosuppressant drugs, cyclophos-
phamide and azathioprine, may accelerate
remyelination, while steroids may inhibit it. The
ability of intravenous immunoglobulin (IVIg) to
restore visual acuity and/or muscle strength is also
being investigated.

Diet Over the years, many people have tried to
implicate diet as a cause of or treatment for MS.
Some physicians have advocated a diet low in sat-
urated fats; others have suggested increasing the
patient’s intake of linoleic acid, a polyunsaturated
fat, via supplements of sunflower seed, safflower,
or evening primrose oils. Other proposed dietary
“remedies” include megavitamin therapy, includ-
ing increased intake of vitamins B12 or C; various
liquid diets; and sucrose-, tobacco-, or gluten-free
diets. To date, clinical studies have not been able to
confirm benefits from dietary changes.

Unproven therapies Because MS is a disease
with a natural tendency to remit spontaneously
and for which there is no universally effective
treatment and no known cause, it is a magnet for
an array of unsubstantiated claims of cures. At one
time or another, many ineffective and even poten-
tially dangerous therapies have been promoted as
treatments for MS. A partial list of these “therapies”
includes: injections of snake venom, electrical stim-
ulation of the spinal cord’s dorsal column, removal
of the thymus gland, breathing pressurized (hyper-
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baric) oxygen in a special chamber, injections of
beef heart and hog pancreas extracts, intravenous
or oral calcium orotate (calcium EAP), hysterec-
tomy, removal of dental fillings containing silver or
mercury amalgams, and surgical implantation of
pig brain into the patient’s abdomen. None of these
treatments is an effective therapy for MS or any of
its symptoms.

Treatment of Symptoms

While some scientists look for therapies that will
affect the overall course of the disease, others are
searching for new and better medications to con-
trol the symptoms of MS without triggering intol-
erable side effects.

Many people with MS have problems with spas-
ticity, a condition that primarily affects the lower
limbs. Spasticity can occur either as a sustained
stiffness caused by increased muscle tone or as
spasms that come and go, especially at night. It is
usually treated with muscle relaxants and tranquil-
izers. Baclofen (Lioresal), the most commonly pre-
scribed medication for this symptom, may be taken
orally or, in severe cases, injected into the spinal
cord. Tizanidine (Zanaflex), used for years in
Europe and now approved in the United States,
appears to function similarly to baclofen. Diazepam
(Valium), clonazepam (Klonopin), and dantrolene
(Dantrium) can also reduce spasticity. Although 
its beneficial effect is temporary, physical therapy
may also be useful and can help prevent the irre-
versible shortening of muscles known as contrac-
tures. Surgery to reduce spasticity is rarely
appropriate in MS.

Weakness and ataxia (incoordination) are also
characteristic of MS. When weakness is a problem,
some spasticity can actually be beneficial by lend-
ing support to weak limbs. In such cases, medica-
tion levels that completely alleviate spasticity may
be inappropriate. Physical therapy and exercise can
also help preserve remaining function. Patients
may find that various aids—such as foot braces,
canes, and walkers—can help them remain inde-
pendent and mobile. Occasionally, physicians can
provide temporary relief from weakness, spasms,
and pain by injecting a drug called phenol into the
spinal cord, muscles, or nerves in the arms or legs.
Further research is needed to find or develop effec-

tive treatments for MS-related weakness and
ataxia.

Although improvement of optic symptoms usu-
ally occurs even without treatment, a short course
of treatment with intravenous methylprednisolone
(Solu-Medrol) followed by treatment with oral
steroids is sometimes used. A trial of oral pred-
nisone in patients with visual problems suggests
that this steroid is not only ineffective in speeding
recovery but may also increase patients’ risk for
future MS attacks. Curiously, prednisone injected
directly into the veins—at 10 times the oral dose—
did seem to produce short-term recovery. Because
of the link between optic neuritis and MS, the
study’s investigators believe these findings may
hold true for the treatment of MS as well. A follow-
up study of optic neuritis patients will address this
and other questions.

Fatigue, especially in the legs, is a common
symptom of MS and may be both physical and psy-
chological. Avoiding excessive activity and heat are
probably the most important measures patients can
take to counter physiological fatigue. If psycholog-
ical aspects of fatigue such as depression or apathy
are evident, antidepressant medications may help.
Other drugs that may reduce fatigue in some, but
not all, patients include amantadine (Symmetrel),
pemoline (Cylert), and the still-experimental drug
aminopyridine.

People with MS may experience several types of
pain. Muscle and back pain can be helped by
aspirin or acetaminophen and by physical therapy
to correct faulty posture and strengthen and stretch
muscles. The sharp, stabbing facial pain known as
trigeminal neuralgia is commonly treated with car-
bamazepine, anticonvulsant drugs, or occasionally,
surgery. Intense tingling and burning sensations
are harder to treat. Some people get relief with
antidepressant drugs; others may respond to elec-
trical stimulation of the nerves in the affected area.
In some cases, the physician may recommend
codeine.

As the disease progresses, some patients develop
bladder malfunctions. Urinary problems are often the
result of infections that can be treated with antibi-
otics. The physician may recommend that patients
take vitamin C supplements or drink cranberry
juice, as these measures acidify urine and may

multiple sclerosis   157



reduce the risk of further infections. Several med-
ications are also available. The most common blad-
der problems encountered by MS patients are
urinary frequency, urgency, or incontinence. A
small number of patients, however, retain large
amounts of urine. In these patients, catheterization
may be necessary. In this procedure, a catheter or
drainage tube is temporarily inserted (by the patient
or a caretaker) into the urethra several times a day
to drain urine from the bladder. Surgery may be
indicated in severe, intractable cases. Scientists 
have developed a bladder pacemaker that has
helped people with urinary incontinence in prelim-
inary trials. The pacemaker, which is surgically im-
planted, is controlled by a handheld unit that allows
the patient to stimulate the nerves electrically that
control bladder function.

MS patients with urinary problems may be
reluctant to drink enough fluids, leading to consti-
pation. Drinking more water and adding fiber to the
diet usually alleviates this condition. Sexual dysfunc-
tion may also occur, especially in patients with uri-
nary problems. Men may experience occasional
failure to attain an erection. Penile implants, injec-
tion of the drug papaverine, and electrostimulation
are techniques used to resolve the problem.
Women may experience insufficient lubrication or
have difficulty reaching orgasm; in these cases,
vaginal gels and vibrating devices may be helpful.
Counseling is also beneficial, especially in the
absence of urinary problems, since psychological
factors can also cause these symptoms. For
instance, depression can intensify symptoms of
fatigue, pain, and sexual dysfunction. In addition
to counseling, the physician may prescribe antide-
pressant or antianxiety medications. Amitriptyline
is used to treat laughing/weeping syndrome.

Tremors are often resistant to therapy but can
sometimes be treated with drugs or, in extreme
cases, surgery. Investigators are currently examin-
ing a number of experimental treatments for
tremors.
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myasthenia gravis (MG) A chronic autoimmune
neuromuscular disease characterized by varying
degrees of weakness of the skeletal (voluntary)
muscles of the body. It is characterized by reversible
fatigability. The name myasthenia gravis, which is
Latin and Greek in origin, literally means “grave
muscle weakness.” With current therapies, how-
ever, most cases of myasthenia gravis are not as
grave as the name implies. In fact, for the majority
of individuals with myasthenia gravis, life
expectancy is not lessened by the disorder.

There are several forms of myasthenia gravis,
and various clinical classifications have been sug-
gested. One form, restricted ocular MG (ROMG)
usually affects only the ocular (eye) muscles,
resulting in weakness and a droopy or sleepy
appearance. ROMG often develops into generalized
myasthenia (GMG). ROMG is probably an autoim-
mune disease in which an antibody is directed at
extraocular muscle. In persons with ROMG, detect-
ing the autoantibodies that are the hallmark of
generalized myasthenia gravis is usually difficult.

GMG is a chronic autoimmune neuromuscular
disease that can affect all of the skeletal muscles,
including the extraocular muscles. It may occur
alone or in combination with other autoimmune
disorders. There is also a drug-induced form of MG
caused by the prescription drug D-penicillamine.
Drug-induced MG usually remits when the drug is
stopped.

The hallmark of myasthenia gravis is muscle
weakness that increases during periods of activity
and improves after periods of rest. Certain muscles
such as those that control eye and eyelid move-
ment, facial expression, chewing, talking, and
swallowing are often, but not always, involved in
the disorder. The muscles that control breathing
and neck and limb movements may also be
affected.

Myasthenia gravis occurs in all ethnic groups
and both genders. It most commonly affects young
adult women (under 40) and older men (over 60),
but it can occur at any age. The age of the patient
at the onset of MG is a factor is the classification of
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either early-onset or late-onset of MG. The usual
patient with early-onset GMG is female, with the
disease beginning before the age of 40 and an asso-
ciation with hyperplastic thymus. Late-onset GMG
affects both males and females equally and occurs
after the age of 40. It is associated with the pres-
ence of a thymoma.

Causes

Myasthenia gravis is caused by a defect in the
transmission of nerve impulses to muscles. It
occurs when normal communication between the
nerve and muscle is interrupted at the neuromus-
cular junction—the place where nerve cells con-
nect with the muscles they control. Normally,
when impulses travel down the nerve, the nerve
endings release a neurotransmitter substance called
acetylcholine. Acetylcholine travels through the
neuromuscular junction and binds to acetylcholine
receptors that are then activated and generate a
muscle contraction.

In myasthenia gravis, antibodies block, alter, or
destroy the receptors for acetylcholine at the neu-
romuscular junction. This prevents the muscle con-
traction from occurring. These antibodies are
produced by the body’s own immune system. Thus,
myasthenia gravis is an autoimmune disease
because the immune system—which normally pro-
tects the body from foreign organisms—mistakenly
attacks itself.

The thymus gland, which lies in the upper chest
area beneath the breastbone, plays an important
role in the development of the immune system in
early life. Its cells form a part of the body’s normal
immune system. The gland is somewhat large in
infants, grows gradually until puberty, and then
gets smaller and is replaced by fat with age. In
adults with myasthenia gravis, the thymus gland is
abnormal. It contains certain clusters of immune
cells indicative of lymphoid hyperplasia, a condition
usually found only in the spleen and lymph nodes
during an active immune response. Some individu-
als with myasthenia gravis develop thymomas or
tumors on the thymus gland. Generally, thymomas
are benign, but they can become malignant.

The relationship between the thymus gland and
myasthenia gravis is not yet fully understood. Sci-
entists believe the thymus gland may give incorrect

instructions about the production of the acetyl-
choline receptor antibodies, thereby setting the
stage for the attack on neuromuscular transmission.

In neonatal myasthenia gravis, the fetus may
acquire immune proteins (antibodies) from a
mother affected with myasthenia gravis. Generally,
cases of neonatal myasthenia gravis are transient
(temporary), and the child’s symptoms usually dis-
appear within a few weeks after birth. Other chil-
dren develop myasthenia gravis indistinguishable
from adults. Myasthenia gravis in juveniles is com-
mon.

Myasthenia gravis is not directly inherited nor is
it contagious. Occasionally, the disease may occur
in more than one member of the same family.

Rarely, children may show signs of congenital
myasthenia gravis or congenital myasthenic syn-
drome. These are not autoimmune disorders 
but are caused by defective genes that control pro-
teins in the acetylcholine receptor or in acetyl-
cholinesterase.

Clinical Features

Although myasthenia gravis may affect any volun-
tary muscle, muscles that control eye and eyelid
movement, facial expression, and swallowing are
most frequently affected. The onset of the disorder
may be sudden. Symptoms often are not immedi-
ately recognized as myasthenia gravis.

In most cases, the first noticeable symptom is
weakness of the eye muscles. In others, difficulty in
swallowing and slurred speech may be the first
signs. The degree of muscle weakness involved in
myasthenia gravis varies greatly among patients. 
It ranges from a localized form, limited to eye mus-
cles (ocular myasthenia), to a severe or generalized
form in which many muscles—sometimes includ-
ing those that control breathing—are affected.
Symptoms, which vary in type and severity may
include a drooping of one or both eyelids (ptosis);
blurred or double vision (diplopia) due to weak-
ness of the muscles that control eye movements;
unstable or waddling gait; weakness in arms,
hands, fingers, legs, and neck; a change in facial
expression; difficulty in swallowing and shortness
of breath; and impaired speech (dysarthria).

Unfortunately, a delay in diagnosis of one or two
years is not unusual in cases of myasthenia gravis.
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Because weakness is a common symptom of many
other disorders, the diagnosis is often missed in
people who experience mild weakness or in those
individuals whose weakness is restricted to only a
few muscles.

The first steps in diagnosing myasthenia gravis
include reviewing the individual’s medical history
and both physical and neurological examinations.
The signs a physician must look for are impair-
ment of eye movements or muscle weakness
without any changes in the individual’s ability to
feel things. If the doctor suspects myasthenia
gravis, several tests are available to confirm the
diagnosis.

A special blood test can detect the presence of
immune molecules or acetylcholine receptor anti-
bodies. Most patients with myasthenia gravis have
abnormally elevated levels of these antibodies.
However, antibodies may not be detected in
patients with only ocular forms of the disease.

Another test is called the edrophonium test. This
approach requires the intravenous administration
of edrophonium chloride or Tensilon, a drug that
blocks the degradation (breakdown) of acetyl-
choline and temporarily increases the levels of
acetylcholine at the neuromuscular junction. In
people with myasthenia gravis involving the eye
muscles, edrophonium chloride will briefly relieve
weakness. Other methods to confirm the diagnosis
include a version of a nerve conduction study that
tests for specific muscle fatigue by repetitive nerve
stimulation. This test records weakening muscle
responses when the nerves are repetitively stimu-
lated and helps to differentiate nerve disorders
from muscle disorders. Repetitive stimulation of a
nerve during a nerve conduction study may
demonstrate decrements of the muscle action
potential due to impaired nerve-to-muscle trans-
mission.

A different test called single fiber electromyog-
raphy (EMG), in which single muscle fibers are
stimulated by electrical impulses, can also detect
impaired nerve-to-muscle transmission. EMG mea-
sures the electrical potential of muscle cells. Muscle
fibers in myasthenia gravis, as well as in other neu-
romuscular disorders, do not respond as well to
repeated electrical stimulation when compared
with muscles from normal individuals.

Computed tomography (CT) or magnetic reso-
nance imaging (MRI) may be used to identify an
abnormal thymus gland or the presence of a thy-
moma. 

A special examination called pulmonary func-
tion testing—which measures breathing strength—
helps to predict whether respiration may fail and
lead to a myasthenic crisis.

Complications

In a few cases, the severe weakness of myasthenia
gravis may cause a crisis (respiratory failure),
which requires immediate emergency medical
care. A myasthenic crisis occurs when weakness
affects the muscles that control breathing, creating
a medical emergency and requiring a respirator for
assisted ventilation. In patients whose respiratory
muscles are weak, crises—which generally call for
immediate medical attention—may be triggered by
infection, fever, an adverse reaction to medication,
or emotional stress.

Treatment

Today, myasthenia gravis can be controlled. Several
therapies are available to help reduce and improve
muscle weakness. Medications used to treat the
disorder include anticholinesterase agents such as
neostigmine and pyridostigmine, which help
improve neuromuscular transmission and increase
muscle strength. Immunosuppressive drugs such as
prednisone, cyclosporine, and azathioprine may
also be used. These medications improve muscle
strength by suppressing the production of abnor-
mal antibodies. They must be used with careful
medical follow-up because they may cause major
side effects.

Thymectomy, the surgical removal of the thy-
mus gland (which is abnormal in myasthenia
gravis patients), improve symptoms in more than
50 percent of patients without thymoma and may
cure some individuals, possibly by rebalancing the
immune system. Other therapies used to treat
myasthenia gravis include plasmapheresis, a proce-
dure in which abnormal antibodies are removed
from the blood, and high-dose intravenous
immune globulin, which temporarily modifies the
immune system and provides the body with nor-
mal antibodies from donated blood. These thera-
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pies may be used to help individuals during espe-
cially difficult periods of weakness. A neurologist,
along with the primary care physician, will deter-
mine which treatment option is best for each indi-
vidual depending on the severity of the weakness,
which muscles are affected, the individual’s age,
and other associated medical problems.

With treatment, the outlook for most patients
with myasthenia gravis is bright. They will have
significant improvement of their muscle weakness,
and they can expect to lead normal or nearly nor-
mal lives. Some cases of myasthenia gravis may go
into remission temporarily, and muscle weakness
may disappear completely so that medications can
be discontinued. Stable, long-lasting complete
remissions are the goal of thymectomy.

Christadoss, Premkumar, ed. Myasthenia Gravis—Disease
Mechanism and Immunointervention. Dordrecht, The
Netherlands: Kluwer Academic Publishers, 2000.

National Institute of Neurological Disorders and Stroke,
National Institutes of Health. Myasthenia Gravis Fact
Sheet, NIH Publication No. 99-768, August 1999.

myasthenia gravis research Today’s myasthenia
gravis research includes a broad spectrum of stud-
ies conducted and supported by the National Insti-
tute of Neurological Disorders and Stroke (NINDS).
NINDS scientists are evaluating new and improving
current treatments for the disorder. One such study
is testing the efficacy of intravenous immune glob-
ulin in patients with myasthenia gravis. The goal of
the study is to determine whether this treatment
safely improves muscle strength. Another study
seeks to understand the molecular basis of synaptic
transmission in the nervous system. The objective
of this study is to expand current knowledge of the
function of receptors and to apply this knowledge
to the treatment of myasthenia gravis.

myelin A fatty covering insulating nerve cell
fibers in the brain and spinal cord, myelin facili-
tates the smooth, high-speed transmission of elec-
trochemical messages between these components
of the central nervous system and the rest of the
body. In MULTIPLE SCLEROSIS, myelin is damaged
through a process known as demyelination, which
results in distorted or blocked signals.

myocarditis, autoimmune Myocarditis is an
inflammation of the heart muscle. It is a principal
cause of heart disease and sudden cardiac death in
young adults. Sometimes it is diagnosed only after
the death of a young person following vigorous
exercise. Although it is uncommon, myocarditis
occurs in people of all ages.

Causes

Myocarditis is often caused by infection from a cox-
sackie virus. Although most people recover from
viral myocarditis with no ill effects, a small number
of people develop autoimmune myocarditis, in
which the body’s own immune system attacks the
heart muscle, eventually leading to heart failure.
Myocarditis can result from interaction of the
immune system with viral infections such as polio,
measles, or influenza. The virus causes heart mus-
cle cell proteins to enter the blood. The body’s
immune system attacks the protein in the blood
and also in the heart, causing the heart tissue to
become inflamed and damaged. The heart’s electri-
cal system and its ability to pump blood may then
be impaired.

Sometimes, however, myocarditis is directly
caused by a bacterial, viral, parasitic, or fungal
infection. The strep infection known as rheumatic
fever is well-known as a cause of heart defects.
However, anything that produces inflammation of
the heart muscle, including chemical poisoning,
results in myocarditis.

Clinical Features

Mild cases may produce no symptoms. When
symptoms do occur, they may vary from fatigue,
shortness of breath, rapid or irregular heartbeat, or
fever to strong chest pain or lung congestion in
more severe cases. Myocarditis will often resemble
a lingering flu. In cases of infectious illness accom-
panied by irregular heartbeat or chest pain, the
physician will suspect myocarditis and order a
chest X ray and an electrocardiogram (EEG). These
tests will show whether the heart is enlarged or
damaged and will also reveal any problems in the
electrical activity of the heart. In some cases, an
echocardiogram will be used to look at blood flow
and pressures within the heart and show the
strength of the contractions. In very severe cases, a
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heart biopsy may be needed, with a very small
piece of heart muscle tissue surgically removed and
then examined under a microscope.

Complications

If untreated, myocarditis may permanently damage
heart muscle tissue and heart valves. It may also
lead to congestive heart failure.

Treatment

Most cases clear up without treatment, although
corticosteroid drugs may occasionally be prescribed
to reduce inflammation. Antibiotics are often suffi-
cient to eliminate the underlying cause in the case
of a bacterial infection. When necessary, other
drugs may be prescribed to restore the heart to a
stable condition. If the heart has been severely
damaged, valve replacements to repair it or even a
heart transplant may be required.

myocarditis, autoimmune research Researchers
at the Johns Hopkins Bloomberg School of Public
Health have discovered that COMPLEMENT, a key
protein of the innate immune system, is critical to
the development of autoimmune myocarditis.
According to the study, the researchers prevented
autoimmune myocarditis in mice by blocking the
production of complement and by blocking its
interaction with two key complement receptors.
The study examines the role of the innate immune
system during the formation of autoimmune
myocarditis, which may lead to better diagnosis
and prevention of this deadly disease and other
autoimmune disorders.

The research team wanted to know why myo-
carditis triggers an autoimmune response in a small
group of people. Their research showed that com-
plement and its receptors are key pieces of that
puzzle. The body has two levels of defense in the
immune system: the innate immune response,
which people are born with, and the adaptive im-
mune response, which people learn by experience.
The innate immune system “holds the fort” with
complement, which motivates T cells and cytokines
of the adaptive immune system to mount a re-
sponse and fight off the infection. During this
learning phase, the researchers believe, comple-
ment plays a critical role in the development of
autoimmune myocarditis.

Kaya Z., M. Afanasyeva, Y. Wang, K. M. Dohmen, J.
Schlichting, T. Tretter, D. Fairweather, V. M. Holers,
and N. R. Rose. “Contribution of the Innate Immune
System to Autoimmune Myocarditis: A Role for Com-
plement.” Nature Immunology 2 (2001): 739–745.

myositis An inflammation or swelling of muscle
tissue, especially of voluntary (skeletal) muscles. It
is often caused by injury or infection, which leads
to pain, tenderness, and weakness. Types of myosi-
tis include pleurodynia (a viral infection affecting
muscles around the rib cage), myositis ossificans
(the damaged muscle is replaced by bone),
POLYMYOSITIS (inflammation of muscles through-
out the body), and DERMATOMYOSITIS (inflamma-
tion of muscles and the presence of a rash).
Polymyositis and dermatomyositis are rare autoim-
mune diseases.
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Native Americans with autoimmune diseases
The impact of autoimmune diseases on Native
Americans as a group varies. Native Americans are
playing an important role in the ongoing study of
autoimmune diseases, but health care is of particu-
lar concern among this population. Roughly 23
percent of American Indian/ALASKA NATIVES do not
have health INSURANCE, compared to 13 percent of
Caucasian Americans. The lack of comprehensive
health insurance limits American Indian/Alaska
Native women’s access to regular health services
for disease prevention, screening, diagnosis, treat-
ment, and management of chronic conditions such
as autoimmune diseases. Among autoimmune dis-
ease most affecting Native Americans:

• IGA NEPHROPATHY occurs significantly more often
in Native Americans than in any other ethnic
group tested.

• Incidence of INSULIN-DEPENDENT DIABETES is
lower for Native Americans than American
Caucasians, while nonautoimmune Type 2 dia-
betes has a much higher incidence among
Native Americans and other minority groups.

• American Indian children are more affected by
JUVENILE ARTHRITIS than children from other eth-
nic backgrounds.

• In June 2000, the Consortium of Multiple Scle-
rosis Centers/North American Research Com-
mittee on Multiple Sclerosis (MS) released
demographic information showing 14,420 (89.0
percent) non-Hispanic whites with MS, while
only 174 Native Americans (1.1 percent) had
the disease.

• Although RHEUMATOID ARTHRITIS (RA) affects all
racial and ethnic groups, the highest prevalence
of RA has been reported in the Pima and

Chippewa. In a Lakota Times article, Dr. James
Jarvis of the University of Oklahoma, stated
“There’s some tantalizing archaeological evi-
dence that rheumatoid arthritis may have a
Native American origin. There’s no evidence of
it in Europe prior to 1492.” However, he noted,
ancient skeletal remains of Indians who lived in
what is now Tennessee and Ohio show evidence
of having swollen joints.

• SCLERODERMA occurs with greater frequency in
the Choctaw. A study of Oklahoma Choctaw
suggests that the gene for the protein fibrillin-1
is a possible susceptibility gene for scleroderma.
This finding is particularly significant because
this gene plays an important role in an animal
model of scleroderma.

• SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) is seen
most commonly in African Americans and Afro-
Caribbeans, Native Americans, Latin Americans,
and Chinese. According to a Canadian study
comparing 120,000 North American Indians to
the non-Indian population, the prevalence of
SLE among Indians was more than double that
of the remainder of the population. Native
Americans also had higher SLE Disease Activity
Index Scores at diagnosis and more frequent
vasculitis and renal involvement, required more
treatment later in the disease course, accumu-
lated more damage following diagnosis, and had
increased fatality.

Klinka, Karen. “Pipe Ceremony Blesses Rheumatoid
Arthritis Study.” Indian Country Today (Lakota Times),
31 August 1998, p. 7.

Peschken, C. A., and Esdaile, J. M. “Systemic Lupus Ery-
thematosus in North American Indians: A Population
Based Study.” Journal of Rheumatology 27, no. 8
(August 2000): 1,884–1,891.



natural immunity Immunity that individuals are
born with, that is genetically determined in specific
species, populations, or families. For example, the
measles virus cannot reproduce in canine cells
because dogs have a natural immunity to measles.
It does not require prior exposure and is not
enhanced by prior exposure in order to keep out
invading organisms (pathogens) such as viruses,
bacteria, and fungi. An alternative term is innate
immunity.

natural killer (NK) cells Large, granule-filled
lymphocytes that have the ability to kill tumor cells
and virus-infected body cells. They are known as
natural killers because they attack without first
having to recognize specific antigens. They do not
require the intervention of helper T cells. They
have characteristic markers on their cell surface, so
they can be recognized in the blood.

necrosis The death of cells, tissues, or organs.
Necrosis can occur when not enough blood is sup-
plied to the tissue, as a result of trauma, or from
radiation or chemical agents.

neuropathies Diseases of the nervous system.
(See also DEMYELINATING NEUROPATHIES, PERIPHERAL

NEUROPATHY.)

neutropenia Severe chronic neutropenia is a rare
blood disorder characterized by abnormally low
levels of certain white blood cells (neutrophils) in
the body. Neutrophils are blood cells that are pro-
duced in the marrow, or core of the bones. The
absolute neutrophil count (ANC) is found by mul-
tiplying the percentage of bands and neutrophils
on a differential by the total white blood count. The
blood normally contains about 1,500 to 8,000 neu-
trophils per cubic millimeter (mm3) (or often writ-
ten as 1.5 to 8.0 × 109 per liter of blood). When the
number of neutrophils in the blood falls below
1,500 cells per mm3 (1.5 × 109 per liter), the con-
dition is called neutropenia. The severity of neu-
tropenia is categorized as mild with ANC of 1,000
to 1,500 cells per mm3, moderate with ANC of 500
to 1,000 cells per mm3, and severe with an ANC of

fewer than 500 cells per mm3. The risk of bacterial
infection is related to the severity and duration of
neutropenia.

Neutrophils play an essential role in fighting
bacterial infections by surrounding and destroying
invading bacteria (phagocytosis) or infection.
When bacteria invade the body, a chemical signal is
sent out. The neutrophils, like firefighters respond-
ing to a blaze, rush to the site of infection. The
bone marrow also responds by speeding up its pro-
duction of neutrophils to replace those involved in
fighting the infection. If, however, production of
new neutrophils is suppressed or slowed down, a
shortage may develop, and any infection can over-
whelm the few neutrophils available. Therefore, a
person with only a few neutrophils is at particular
risk for developing a serious bacterial infection.

Neutropenia occurs more commonly in females
than in males. Elderly individuals have a higher
incidence rate than younger individuals.

Causes

Drugs, chemical agents, physical agents (for exam-
ple, X-ray treatments), and certain infections can
affect the bone marrow’s production of cells. Anti-
cancer medications destroy normal cells as well as
malignant cells, and they often suppress the bone
marrow’s production of neutrophils. In some
patients, especially those with chronic neutrope-
nia, the cause is unknown. Disease processes that
affect the immune system, like cancers, HIV infec-
tion, or autoimmune disorders, lead to neutrope-
nia. If neutropenia does develop, patients must
take care to minimize the risk of infection and be
prompt in notifying their doctor or other health
care provider.

Clinical Features

Symptoms associated with severe chronic neu-
tropenia include recurring fevers, mouth sores
(ulcers), and/or inflammation of the tissues that
surround and support the teeth (periodontitis).
Due to low levels of neutrophils, affected individu-
als may be more susceptible to recurring infections
that, in some cases, may result in life-threatening
complications. Severe chronic neutropenia may
last for months or years and can affect both chil-
dren and adults. There are three main forms of the
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disorder: congenital, idiopathic, and cyclic neu-
tropenia. Severe chronic neutropenia may be
inherited or acquired, or it may occur for unknown
reasons (idiopathic).

Treatment

Treatments for neutropenia now include antibiotics
to fight the resultant infections and drugs that
stimulate the bone marrow to make neutrophils
and help restore the body’s defenses against infec-
tion. These drugs are known as granulocyte-
colony-stimulating factors. They help keep the
number of neutrophils in the blood above the dan-

ger level all or most of the time. The shorter the
time the neutrophil count is low, the less chance
there is of developing fever or infection.

Shin, Daniel D., et al. “Neutropenia.” eMedicine Journal 3,
no. 2 (7 February 2002). Available online. URL:
http://www.emedicine.com/med/topic1640.htm.

neutrophil A white blood cell that is an abundant
and important phagocyte.

nucleus The central cell structure that houses the
chromosomes.
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ocular cicatricial pemphigoid (OCP) An un-
common autoimmune disease involving primarily
the mouth and eye mucous membranes. This dis-
order is characterized by the development of blis-
ters of mucous membranes, though the skin may
also be involved. The initial presentation is often
that of red, painful, tearing, and light-sensitive eyes
in a patient 60 to 70 years of age. This condition
causes intense inflammation and scarring of the
conjunctiva. This causes inward turning of the lid
or entropion. In addition to scarring, the inflam-
matory lesions of the eye surfaces may result in loss
of tear film, adhesions of the lids to the eye, corneal
ulceration and perforation, and in the most re-
lentlessly progressive or untreated cases, loss of 
the eye. There is frequently tense blistering lesions
or erosions of the mucous membranes in the
mouth. The skin may also be affected by the devel-
opment of blisters and dermatitis (reddened, in-
flamed skin).

Treatment is with corticosteroids and immuno-
suppressive agents. High doses of prednisone are
often started if the disease state is severe, and
immunosuppressive agents (Dapsone) are subse-
quently begun. This medicine halts the intense
inflammatory component associated with the dis-
ease. Even if it halts the progression of the disease,

it may not improve any previous damage. The ocu-
lar surface disease must be treated with lubrication
therapy, perhaps antibiotics, and sometimes surgi-
cal procedures in an attempt to maintain vision.
Nevertheless, many patients will experience severe
visual loss due to ocular surface scarring, despite
the most aggressive management.

Foster, C. Stephen. The Ocular Cicatricial Pemphigoid Anti-
gen. Boston: MEEI Immunology Service, 1997.

“Ocular Cicatricial Pemphigoid (OCP),” EyeMDLink.com.
Available online. URL: http://www.eyemdlink.com/
Condition.asp?ConditionID=509. Posted on 25 Sep-
tember 2001.

“Ocular Cicatricial Pemphigoid Antigen: Partial Sequence
and Biochemical Characterization.” Proceedings of the
National Academy of Science 93 (December 1996):
14,714–14,719.

opportunistic infection An infection in an
immunosuppressed person caused by an organism
that does not usually trouble people with healthy
immune systems.

opsonization The action of coating an organism
with antibodies or a complement protein so as to
make it palatable to phagocytes.
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pain In general, there are two kinds of pain:
acute and chronic. Acute pain is a normal sensa-
tion triggered in the nervous system to alert you
to possible injury and the need to take care of
yourself. Chronic pain is different. It persists. Pain
signals keep firing in the nervous system for
weeks, months, even years. Autoimmune diseases
often are associated with chronic pain. Examples
of those where pain is a symptom include the fol-
lowing:

• ANKYLOSING SPONDYLITIS can cause inflammation
of the iris, called iritis, which is characterized by
extreme pain in the eye.

• CROHN’S DISEASE and ULCERATIVE COLITIS patients
may have abdominal pain that can be difficult to
control.

• In FIBROMYALGIA, the body’s immune system
attacks the muscles, tendons, and ligaments,
causing pain and tiredness.

• MULTIPLE SCLEROSIS symptoms include eye 
pain.

• PSORIASIS may affect very small areas of skin or
cover the entire body with a buildup of red
scales called plaques. The plaques are of differ-
ent sizes, shapes, and severity and may be
painful as well as unattractive.

• RHEUMATOID ARTHRITIS makes the tissues swell
up, which can cause pain and stiffness in the
joints.

• SCLERODERMA symptoms can include pain in the
fingers and toes, and muscle soreness.

• SYSTEMIC LUPUS ERYTHEMATOSUS common symp-
toms include pain in the joints and chest pain
when breathing.

parasite A plant or animal that lives, grows, and
feeds on or within another living organism (the
host) without contributing to its survival.

pathogen A microorganism capable of producing
a disease. Blood-borne pathogens are pathogenic
microorganisms that are present in human blood
and can cause disease in humans. Pathogens
include, as examples, hepatitis B virus (HBV) and
human immunodeficiency virus (HIV).

pathogenesis The origin and development of a
disease along with the chain of events leading to
that disease.

pathogenic Causing disease or capable of doing
so. Pathogenic bacteria are disease-causing bacte-
ria. For example, pathogenic Escherichia coli are E.
coli that are not innocuous (like most E. coli) but
can make people ill and even kill them.

pemphigus vulgaris (PV) Pemphigus is a group of
rare chronic autoimmune skin diseases character-
ized by blister formations in the outer layer of the
skin and the mucous membranes. The most com-
mon form of pemphigus—pemphigus vulgaris (vul-
garis is Latin for “common” or “ordinary”)—usually
begins with painful blister formations (bullae)
occurring in the mouth and on the scalp. The blis-
ters are soft and are easily broken. The blistering
can also affect the esophagus, rectum, nose, or lin-
ing of the eyelids. These bullae heal without scar-
ring. The disease is progressive and chronic but
remains limited to mucous membranes in many
patients. The trunk and other areas of the skin may
become involved as the condition progresses.



Pemphigus vulgaris predominately occurs in
middle-aged patients (between 30 and 50 years
old) of Jewish or Mediterranean descent. However,
it has been known to affect people across racial and
cultural lines and has been documented in young
adults and children. Pemphigus vulgaris has been
associated with other autoimmune diseases, such
as myasthenia gravis and systemic lupus.

Causes

In an affected individual, the antibodies erro-
neously perceive the skin and/or mucous mem-
brane tissue as foreign and attacks them.
Specifically, pemphigus vulgaris is now believed to
result from the action of antidesmoglein 3, IgG
autoantibodies that bind to stratified squamous
epithelium. Immunofluorescent testing for these
autoantibodies indicates that patients who progress
to skin involvement also produce antibodies
against desmoglein 1. Pemphigus vulgaris is not
contagious. What aggravates the flares of the dis-
ease is not known. In medical journals, case histo-
ries have been described of outbreaks being
triggered by radiation, surgery, medications, emo-
tional stress, and even certain foods.

Clinical Features
Patients present with symptoms that include recur-
rent or relapsing skin lesions that look like soft blis-
ters, mouth or skin ulcers that may drain or ooze,
and crust that may spread to other skin areas, show
superficial skin peeling, or detach easily. Diagnosis
of an autoimmune bullous disease should be sus-
pect when there is no clear history of exposure to
a drug or a contact allergen or when other studies
for infectious origins, such as herpes or impetigo,
are negative. To differentiate these diseases, a care-
ful history and physical examination are impor-
tant. A skin biopsy is often helpful.

Complications

Drugs used to treat pemphigus vulgaris can have
serious side effects and account for the majority of
complications. Thus blood and urine must be mon-
itored regularly. Other complications can include
secondary bacterial, viral, or fungal infection of the
skin; the spread of infection through the blood-
stream; loss of extensive amounts of body fluids;
and electrolyte imbalance or disturbances.

Treatment

No cure is available, so treatment is aimed at reduc-
ing the synthesis of these autoantibodies. Combi-
nation systematic therapy with corticosteroids and
immunosuppressive agents is usually required,
although the side effects of these potent medica-
tions may contribute to the patient’s problems.
Prednisone alone controls some cases. If the dosage
cannot be tapered to 5 to 10 mg on alternate days
within a year of treatment, azathioprine or
cyclophosphamide must be added. In severe cases,
plasmapheresis will be used to remove autoanti-
bodies from the circulation. Severe cases of pem-
phigus are treated similarly to severe burns.
Treatment may require hospitalization, including
care in a burn unit or intensive care unit. If not
treated, pemphigus vulgaris is usually fatal within
two months to five years because of complications.
Generalized infection is the most frequent cause of
death. The mortality rate in patients with pemphi-
gus vulgaris is up to 10 percent.

Nousari, H. C. and G. J. Anhalt. “Pemphigus and Bullous
Pemphigoid.” Lancet 354 (August 21, 1999): 667–672.

peripheral neuropathy (PN) A common neuro-
logical disorder resulting from damage to the
peripheral nerves (those nerves outside the central
nervous system—the brain and spinal cord). In
neuronal (axonal) neuropathies, the damage is to
the nerve cell (the axon) itself. In demyelinating
neuropathies, the damage is to the sheath that sur-
rounds the nerves. Peripheral neuropathy affects 2
million people in the United States, most com-
monly those of middle age and the elderly.

Causes

Peripheral neuropathy may be caused by diseases
of the nerves or as the result of systemic illnesses.
Many neuropathies have well-defined causes such
as INSULIN-DEPENDENT DIABETES, uremia, AIDS, or
nutritional deficiencies. In fact, diabetes is one of
the most common causes of peripheral neuropathy.
Other causes include mechanical pressure such as
compression or entrapment, direct trauma, pene-
trating injuries, contusions, fractures, or dislocated
bones; pressure involving the superficial nerves
(ulna, radial, or peroneal) that can result from pro-
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longed use of crutches, from staying in one position
for too long, or from a tumor; intraneural hemor-
rhage; exposure to cold or radiation; and vascular
or collagen disorders such as atherosclerosis, SYS-
TEMIC LUPUS ERYTHEMATOSUS, SCLERODERMA, SAR-
COIDOSIS, RHEUMATOID ARTHRITIS, and POLYARTERITIS

NODOSA. A common example of entrapment neu-
ropathy is carpal tunnel syndrome, which has
become more common because of the increasing
use of computers. Although the causes of periph-
eral neuropathy are diverse, they produce common
symptoms including weakness, numbness, pares-
thesia (abnormal sensations such as burning, tick-
ling, pricking, or tingling), and pain in the arms,
hands, legs, and/or feet. A large number of cases
are of unknown cause.

Treatment

Therapy for peripheral neuropathy differs depend-
ing on the cause. For example, therapy for periph-
eral neuropathy caused by diabetes involves
control of the diabetes. In cases where a tumor or
ruptured disk is the cause, therapy may involve
surgery to remove the tumor or to repair the rup-
tured disk. In entrapment or compression neuropa-
thy, treatment may consist of splinting or surgical
decompression of the ulnar or median nerves. Per-
oneal and radial compression neuropathies may
require avoidance of pressure. Physical therapy
and/or splints may be useful in preventing contrac-
tures (a condition in which shortened muscles
around joints cause abnormal and sometimes
painful positioning of the joints).

Recovery from peripheral neuropathy is usually
slow. Depending on the type of peripheral neu-
ropathy, the patient may fully recover without
residual effects or may partially recover and have
sensory, motor, and vasomotor (blood vessel)
deficits. If severely affected, the patient may de-
velop chronic muscular atrophy. (See also GUILLAIN-
BARRÉ SYNDROME.)

Dyck, P. J., and P. K. Thomas, eds. Diabetic Neuropathy,
2nd ed. Philadelphia: W. B. Saunders Co., 1999.

National Institute of Neurological Disorders and Stroke,
National Institutes of Health. NINDS Peripheral Neu-
ropathy Information, 2001.

Rowland, L. P., ed. Merritt’s Textbook of Neurology, 9th ed.
Media, Pa.: Williams and Wilkins, 1995.

Vaillancourt, P. D., and H. M. Langevin. “Painful Periph-
eral Neuropathies.” The Medical Clinics of North America
83, no. 3 (1999): 627–642.

perivenous encephalomyelitis Also known as
acute disseminated encephalomyelitis (ADEM),
perivenous encephalomyelitis is an acute, rapidly
progressing, demyelinating multifocal disorder
usually preceded by an infectious rash (such as
measles or smallpox) or vaccination. Therefore it is
also known as postinfectious or postvaccinal
encephalomyelitis. The preceding infection may be
viral (such as measles, chicken pox, German
measles, mumps, influenza, or infectious mononu-
cleosis) or bacterial (such as mycoplasma infection
or scarlet fever). Most vaccinations preceding infec-
tion have been those against smallpox and rabies.

This illness was first described 250 years ago by
the distinguished English physician Clifton, who
noted that it occurred occasionally in patients who
had smallpox. The white matter of the brain is pre-
dominantly affected. Under the microscope can be
seen an invasion around the small veins by white
blood cells from the blood. Where these cells accu-
mulate, myelin is destroyed. The disorder never
occurs before the age of two years, and once it is
over, further attacks rarely develop. Recent long-
term studies of patients with ADEM have shown
that a significant number later on develop multiple
sclerosis.

Causes

The association of the disease with an antecedent
infection or immunization suggests an immunolog-
ical process. Detailed laboratory studies involving
measurement of antibrain antibodies and of cellu-
lar immune responses to specific myelin antigens
have shown that these patients indeed have
mounted an allergic response against their own
brain constituents. Indeed, these antigens to which
they are sensitive, when injected into animals,
including monkeys, are capable of reproducing
experimentally clinical and pathological findings
similar to ADEM.

Clinical Features

After a latent period of two days to three weeks,
the disease starts suddenly with a headache, stiff
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neck, vomiting, and/or a decreased level of con-
sciousness and fever, soon followed by focal 
neurological deficits (confusion, delirium), and
occasional coma. During this early period, neuro-
logical examination usually shows focal neurologi-
cal signs such as bilateral optic neuritis, ataxia of
the hands, clumsiness in walking, and paralysis
down one side. Additionally, Korsakoff’s psychosis
may occur, and rarely seizures may be present. The
duration of these symptoms varies. Some nonfatal
cases having a mild attack lasting a few days to a
month, and other fatal cases have a rapid progres-
sive course over a number of days. The clinical sign
that correlates most closely with the prognosis is
the level of consciousness.

Treatment

The treatment of choice is to alter immune
responses immediately upon diagnosis of the dis-
ease. Giving high doses of steroids coupled with
azathioprine can often lead to a very rapid resolu-
tion of symptoms with an excellent prognosis.
Occasionally, the illness may present in the spinal
cord. In this presentation more than in others, the
earlier the diagnosis, the better the prognosis.
Overall, the prognosis is good where the diagnosis
is made early and the appropriate therapy insti-
tuted without delay. Most patients show a good
recovery, some are left with permanent neurologi-
cal deficits, and a certain number may die during
the acute phase. There is up to a 20 percent fatality
rate. With survival, recovery is usually complete
and there are no recurrences.

Behan, Peter O. Acute Disseminated Encephalomyelitis. Glas-
gow, Scotland: Institute of Neurological Sciences,
Southern General Hospital. Available online. URL:
http://gloxocentre.merseyside.org/ladem.htm. Down-
loaded 18 July 2002.

pernicious anemia (PA) An autoimmune disease
that occurs as an end stage of autoimmune gastritis
that results in the destruction of gastric mucosa
(moist tissue that lines the stomach). It follows
long-term autoimmune gastritis (inflammation of
the mucosal lining of the stomach). The autoim-
mune process is limited to the body of the stomach
and causes gastric atrophy (wasting of tissue). PA is
also known as Addison’s anemia.

The autoimmune reaction is against the gastric
intrinsic factor (a substance normally in the stom-
ach that makes the absorption of vitamin B12 pos-
sible) and complement-fixing antibodies to gastric
parietal cells (the binding site for vitamin B12). Vit-
amin B12 binds with intrinsic factor before it is
absorbed and used by the body. Long-term destruc-
tion of the parietal cells of the gastric mucosa
results in atrophy leading to the inability of the
stomach to absorb and utilize vitamin B12. Thus, an
absence of intrinsic factor prevents normal absorp-
tion of B12, causing pernicious anemia, and is the
end result of autoimmune gastritis. The gastric
atrophy is caused by chronic inflammation from
the autoimmune attack on the lining of the stom-
ach and precedes the development of pernicious
anemia by many years.

Although a juvenile form of the disease can
occur in children, pernicious anemia usually does
not appear before the age of 30. The average age at
diagnosis is 60 years. Slightly more women than
men are affected. The disease can affect all racial
groups, but the incidence is higher among people
of Scandinavian or northern European descent.
Pernicious anemia has been observed to cluster in
families.

Anyone with pernicious anemia usually needs
intramuscular (IM) injections of vitamin B12. Per-
nicious anemia is a chronic condition that needs to
be monitored by a physician. Anyone with perni-
cious anemia has to take lifelong supplemental vit-
amin B12, but the disease is controllable with
proper attention.

phagocytes Large white blood cells (neutrophils,
monocytes, and macrophages) that contribute to
the immune defenses by engulfing and killing for-
eign invaders like bacteria and viruses.

phagocytosis The process by which a cell engulfs
and destroys particles such as bacteria, other
microorganisms, aged red blood cells, and foreign
matter for purposes of defense or sustenance. The
principal phagocytes (cells that can engage in
phagocytosis) include the neutrophils and mono-
cytes. The prefix phago- comes from the Greek
phago, meaning “to eat.” Phagocytosis takes place
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in three stages. In the first, the particles are covered
with antibodies or complement to initiate the bind-
ing. Then in the second stage, the particles are
engulfed and enclosed in a phagosome. During the
third stage, the phagosome merges with lysosomes,
whose enzymes destroy the engulfed particle.

phenotype The observable traits or characteris-
tics of an organism, for example hair color, weight,
or the presence or absence of a disease. Phenotypic
traits are not necessarily genetic.

plasma The liquid part of the blood and lym-
phatic fluid, which makes up about half of the
blood’s volume. Plasma is devoid of cells and,
unlike serum, has not clotted. Blood plasma con-
tains antibodies and other proteins. It serves as the
medium to transport electrolytes, glucose, proteins,
and other substances to various places. At the same
time, plasma also carries waste products away to
the lungs, liver, kidneys, and spleen. Plasma is
taken from donors and made into medications for
a variety of blood-related conditions. Some blood
plasma is also used in nonmedical products.

plasma cells Large antibody-producing cells that
develop from B cells.

platelets Granule-containing cellular fragments
critical for blood clotting and sealing off wounds.
Platelets also contribute to the immune response.

polyarteritis nodosa (PAN) A chronic inflamma-
tory vascular disease that is strongly suspected of
having an underlying autoimmune factor. It causes
an inflammation of the arteries resulting in damage
to the walls of the arteries, thus creating a narrow-
ing of the vessels. This may result in lack of blood
supply to tissues; possible formation of blood clots
(thrombosis); and weakening, ballooning
(aneurysm), or possible rupturing of vessel walls.
PAN affects small-to-medium-sized arteries usually
within the kidney, liver, gastrointestinal tract, cen-
tral nervous system, and skin. The disease can
occur by itself or in conjunction with other autoim-
mune disorders, such as lupus, rheumatoid arthri-

tis, Wegener’s granulomatosis, or giant cells arteri-
tis. Polyarteritis nodosa may also be referred to as
periarteritis or polyarteritis.

According to the Johns Hopkins Vasculitis Cen-
ter, polyarteritis nodosa is the “grandfather” of the
vasculitides, having first been described in 1866.
For nearly 100 years after its description, almost all
types of vasculitis were called PAN. Polyarteritis
nodosa tends to involve medium-sized blood ves-
sels that have muscular walls, particularly those
supplying blood to the gastrointestinal tract and
nerves. It rarely involves the lungs and is some-
times associated with hepatitis B infections. It usu-
ally appears in adult males between ages 40 and 50
but occurs in every age group. The male-to-female
ratio is three to one. Without treatment, almost all
affected patients die within two to five years.

Causes

The exact cause of polyarteritis is not known. Bac-
terial or viral infection may possibly be the cause.
Allergic reactions and vaccines have been linked to
the disorder. There is a well-documented associa-
tion with hepatitis B surface antigen positivity as
well as a preceding streptococcal infection. Auto-
immune diseases related to polyarteritis are Wege-
ner’s granulomatosis, Churg-Strauss syndrome,
Takayasu’s arteritis, and temporal or giant cell
arteritis.

Clinical Features

Symptoms include fever, weight loss, fatigue,
arthralgia, and myalgia. Skin changes include pur-
pura and ulceration, usually occurring on the
lower extremities. Approximately 25 percent of
cases of classic polyarteritis nodosa will have cuta-
neous involvement. The most common cutaneous
presentations include nodules, ulcers, and a livedo
reticularis pattern on the lower extremities. The
nodules are usually deep and painful, and they
may occur on the trunk and upper extremities.
Occasionally, periosteal new bone formation may
occur under the skin lesions.

Treatment

Before the use of glucocorticoids, the five-year sur-
vival of individuals with polyarteritis nodosa was
10 percent if untreated. Today, the five-year survival
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rate approximates 96 percent with the use of glu-
cocorticoids and other immunosuppressive agents,
such as cyclophosphamide. Patients with systemic
involvement usually require high-dose glucocorti-
coid therapy, frequently for years. Patients with
primarily cutaneous involvement will often
achieve remission within three to six months on
lower doses of glucocorticoids.

Guillevin, L., and F. Lhote. “Treatment of Polyarteritis
Nodosa and Microscopic Polyangiitis.” Arthritis and
Rheumatism 41, no. 12 (1998): 2,100–2,105.

Kim, Leonard H. “Polyarteritis Nodosa,” Department of
Dermatology, New York University, Dermatology On-
line Journal. Available online. URL: http://dermatology.
cdlib.org. Downloaded 18 July 2002.

polychondritis A rare, multisystem degenerative
autoimmune disease characterized by recurrent
inflammation of the cartilage in the body. Deterio-
ration of the cartilage may affect any site of the
body where cartilage is present. The ears, larynx,
and trachea (windpipe) may become floppy; and
the bridge of the nose can collapse into a saddle
nose shape. The aortic heart valve may be involved
as well, resulting in a leaky valve. When this is the
case, the patient will likely become easily tired or
exhausted. The eyes and blood vessels, which have
a biochemical makeup similar to that of cartilage,
can also be affected. Polychondritis can be life
threatening, debilitating, and difficult to diagnose
because its symptoms are common and varied.
Polychondritis may also be referred to as chronic
atrophic polychondritis, relapsing polychondritis,
and systemic chondromalacia von Meyenburg 
disease.

Polychondritis affects males and females in
equal numbers. Symptoms usually begin between
40 and 60 years of age, although cases have been
reported in persons as young as 30 months and as
old as 90 years. It is estimated to affect one in
250,000 persons.

Causes

The cause of polychondritis is unknown, but it is
suspected to be caused by an immune system 
disorder. It is frequently diagnosed along with
rheumatoid arthritis and systemic lupus erythe-
matosus.

Clinical Features

Typically, onset of polychondritis results in sudden
pain in the inflamed tissue and swelling of the
external ear. The most common first symptom of
polychondritis is pain and swelling of the external
ear. Usually, both ears turn red or purple and are
tender to the touch. The swelling can extend into
the ear canal and beyond, causing ear infections,
hearing loss, balance disturbances with vertigo and
vomiting, and eventually a droopy ear. The nose is
often afflicted as well and can deteriorate into a
flattened nose bridge called saddle nose. Inflamma-
tion of the eye occurs less frequently but can lead
to blindness.

The disease may occur in episodes with com-
plete remission between, or it may smolder along
for years, causing progressive destruction. Fever,
fatigue, and weight loss often develop. Other
symptoms appear wherever inflammation occurs.
Inflammation of the trachea can lead to throat
pain, hoarseness, and breathing difficulty. Joint
inflammation (arthritis) can cause pain, swelling,
and stiffness of the joints, including of the hands,
knees, ankles, wrists, and feet. Eye inflammation
can be mild or severe and can damage vision.
Cataracts can be caused by the inflammation or
from the cortisone used to treat polychondritis.

Treatment

Conventional treatment involves the use of pred-
nisone and other corticosteroids if the patient is
able to tolerate the toxic side effects of these drugs.

For patients with more mild disease, nons-
teroidal anti-inflammatory medications (NSAIDs),
including ibuprofen (Motrin), naproxen (Napro-
syn), or aspirin, can be helpful to control the in-
flammation. Usually, however, cortisone-related
medications (steroids such as prednisone and pred-
nisolone) are required. High-dose steroids are fre-
quently necessary initially, especially when the
eyes or breathing airways are involved. Moreover,
most patients require steroids for long-term use.

Methotrexate (Rheumatrex) has shown prom-
ise as a treatment for relapsing polychondritis 
in combination with steroids as well as a mainte-
nance treatment. Studies have demonstrated 
that methotrexate can help reduce the steroid
requirements.
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Other medications that have been tried in small
numbers of patients with some reports of success
include cyclophosphamide (Cytoxan), dapsone,
azathioprine (Imuran), penicillamine (Depen,
Cuprimine), cyclosporine, and combinations of
these drugs with steroids. A collapsed chest or air-
way may require surgical support, and a heart
valve or aorta may need repair or replacing.

As the disease progresses over a period of years,
the mortality rate increases. At five years duration,
polychondritis has a 30 percent mortality rate.
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bluecrossmn.com. Posted 14 July 1999.

Schumacher, H. Ralph. “Relapsing Polychondritis.” In
Cecil Textbook of Medicine, edited by J. Claude Bennett
and Fred Plum. Philadelphia: W. B. Saunders, 1996.

polyglandular autoimmune syndromes (PGAS)
This is also called autoimmune endocrine failure
syndrome, polyglandular deficiency syndrome,
autoimmune polyendocrine syndrome APS, and
immunoendocrinopathy syndrome. PGAS is a
group of autoimmune disorders that involve
endocrine glands and that results in failure of the
glands to produce their hormones. Polyglandular
syndromes involve a group of symptoms and signs
of disordered function related to one another by
some anatomic, physiological, or biochemical
peculiarity affecting many glands. These are
referred to as associated endocrinopathies, that is,
diseases resulting from a disorder of an endocrine
gland or glands. The endocrine system is responsi-
ble for the release of hormones into the blood or
lymph. Deficiencies in the endocrine system can be
caused by infection, infarction, or a tumor destroy-
ing all or a large part of the gland. However, the
activity of an endocrine organ is most often
depressed as a result of an autoimmune reaction
that ultimately results in partial or complete
destruction of the gland. Autoimmune disease
affecting one organ is frequently followed by the
impairment of other glands, resulting in multiple

endocrine failure. People who develop a polyglan-
dular autoimmune syndrome probably have a
genetic predisposition to it.

Three syndromes of associated endocrinopathies
have been defined as the polyglandular syndromes.
They are categorized according to which endocrine
glands are affected and whether symptoms develop
in childhood or adulthood.

Autoimmune Polyglandular Syndrome 
Type I (APS1)

A rare autosomal recessive disorder that maps to
human chromosome 21. This syndrome involves
an infection of the skin or mucous membranes
with any special species of candida (yeast infec-
tion), chiefly Candida albicans, and associated
endocrinopathies (for example, Addison’s disease
of the adrenal glands and hypoparathyroidism).
These diseases begin in early childhood. Patients
initially develop candidiasis and hypoparathy-
roidism (underfunction of the parathyroid glands,
which control calcium), but more than half of 
the patients also develop Addison’s disease. Asso-
ciated disorders include ovarian failure, alopecia
(hair loss), malabsorption, eye inflammation, un-
derdevelopment of tooth enamel, and chronic he-
patitis; 15 percent have insulin-dependent Type 1
diabetes. APS1 is also known as autoimmune poly-
endocrinopathy-candidiasis-ectodermal dystrophy
(APECED).

Patients have organ-specific autoantibodies and
poorly defined defects in cell-mediated immunity.
There is no HLA association. The laboratory studies
in APS1 attest to an immune disease with low
gamma globulin antibodies in blood (hypogamma-
globulinemia) and a low T4/T8 cell ratio (as in
AIDS). There is specific evidence for autoimmunity
with antibodies directed against the adrenal and
thyroid glands and against cell nuclei (antiadrenal,
antithyroid, and antinuclear antibodies).

At the end of 1997, researchers reported that
they isolated a novel gene, which they called AIRE
(autoimmune regulator). Database searches re-
vealed that the protein product of this gene is a
transcription factor—a protein that plays a role in
the regulation of gene expression. The research-
ers showed that mutations in this gene are respon-
sible for the pathogenesis of APS1. APS1 is the first
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systemic autoimmune disease whose cause has
been attributable to a defect in a single gene.

The identification of the gene defective in APS1
is the first step toward developing tests will be able
to diagnose the disease genetically. Further investi-
gations of the gene and its function should also
facilitate finding a potential treatment for the dis-
ease as well as increasing general understanding of
the mechanisms underlying other autoimmune
diseases.

Autoimmune Polyglandular Syndrome 
Type II (APS2)

The most common of the polyglandular syndromes
in which two or more autoimmune conditions are
found; however, its prevalence is only 15 to 20
cases per million population. Fifty percent show
Type 1 autoimmune diabetes and another associ-
ated condition, which may include Addison’s dis-
ease, the celiac syndrome, vitiligo, pernicious
anemia, myasthenia gravis, Graves’ disease, and
others. The adrenal glands are always underactive,
and the thyroid gland frequently is. It generally
develops in adults, usually around age 30, and pri-
marily in women. This type is also known as
Schmidt’s syndrome.

Autoimmune Polyglandular Syndrome 
Type III (APS3)

This develops in adults and is maybe considered a
preliminary stage of the type II syndrome. The
associations are between insulin-dependent dia-
betes mellitus, thyroid gland affection that could
produce hyperthyroidism or hypothyroidism, and a
nonendocrinological disease, which could be
rheumatological or not, and could be accompanied
by less common manifestations like pernicious
anemia, vitiligo, and alopecia. Circulating organ-
specific autoantibodies are detected in the blood
and a lymphocyte infiltrate in the affected glands in
association with HLA. Type III patients have no
adrenal gland problems; if they develop, the syn-
drome becomes type II.

PGAS Clinical Features

Because the various endocrine glands may be
affected to varying degrees, those less affected may
not be noticed initially. The glandular dysfunction
does not occur in a specific sequence. As other

symptoms develop, it becomes more apparent that
more than one endocrine gland is underactive.
Blood tests can then confirm the diagnosis of
polyglandular autoimmune syndrome.

PGAS Treatment

Although polyglandular autoimmune syndrome
cannot be cured, the appropriate hormone replace-
ment therapy can be used for the various glandular
deficiencies. However, any gonadal or candidiasis
problems usually do not respond to treatment.
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polymyalgia rheumatica A rheumatic (inflam-
matory) disorder that is associated with moderate-
to-severe muscle pain and stiffness in the neck,
shoulder, and hip area. Stiffness is most noticeable
in the morning. This disorder may develop
rapidly—in some patients, overnight. In other peo-
ple, polymyalgia rheumatica develops more gradu-
ally. The cause of polymyalgia rheumatica is not
known. However, possibilities include immune sys-
tem abnormalities and genetic factors. The fact that
polymyalgia rheumatica is rare in people under the
age of 50 suggests it may be linked to the aging
process.

Polymyalgia rheumatica may go away without
treatment in one to several years. With treatment,
the symptoms of polymyalgia rheumatica are
quickly controlled but relapse if treatment is
stopped too early.
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Causes

Although an autoantigen has not yet been found,
the syndrome is thought to be autoimmune in
nature because of the syndrome’s relationship with
giant cell arteritis (temporal arteritis). How or why
polymyalgia rheumatica and giant cell arteritis are
related is unclear. However, an estimated 15 per-
cent of people in the United States with polymyal-
gia rheumatica also develop giant cell arteritis.
Patients can develop giant cell arteritis either at the
same time as polymyalgia rheumatica or after the
polymyalgia symptoms disappear. About half of 
the people affected by giant cell arteritis also have
polymyalgia rheumatica.

When a person is diagnosed with polymyalgia
rheumatica, the doctor also looks for symptoms of
giant cell arteritis because of the risk of blindness.

Caucasian women over the age of 50 are most at
risk of developing polymyalgia rheumatica.
Women are twice as likely as men to develop the
condition. It almost exclusively affects people over
the age of 50. The average age at onset is 70 years.
Polymyalgia rheumatica is quite common. In the
United States, an estimated 700 per 100,000 people
in the general population over 50 years of age
develop polymyalgia rheumatica. The highest rate
of the disease is found in Denmark and Sweden.

Clinical Features

The primary symptoms of polymyalgia rheumatica
are moderate-to-severe stiffness and muscle pain
near the neck, shoulders, or hips. The stiffness is
more severe upon waking or after a period of inac-
tivity, and it typically lasts longer than 30 minutes.
People with this condition also may have flulike
symptoms, including fever, weakness, and weight
loss.

No single test is available to diagnose polymyal-
gia rheumatica definitively. To diagnose the condi-
tion, a physician considers the patient’s medical
history, including symptoms that the patient
reports, and the results of laboratory tests that can
rule out other possible diagnoses.

The most typical laboratory finding in people
with polymyalgia rheumatica is an elevated ery-
throcyte sedimentation rate, commonly referred to
as the sed rate. This test measures how quickly red
blood cells fall to the bottom of a test tube of

unclotted blood. Rapidly descending cells (an ele-
vated sed rate) indicate inflammation in the body.
While the sed rate measurement is a helpful diag-
nostic tool, it alone does not confirm polymyalgia
rheumatica. An abnormal result indicates only that
tissue is inflamed, which is also a symptom of
many forms of arthritis and/or other rheumatic dis-
eases. Before making a diagnosis of polymyalgia
rheumatica, the doctor may perform additional
tests to rule out other conditions, including rheu-
matoid arthritis, because symptoms of polymyalgia
rheumatica and rheumatoid arthritis can be similar.

The doctor may recommend a test for rheuma-
toid factor (RF). RF is an antibody sometimes
found in the blood. People with rheumatoid arthri-
tis are likely to have RF in their blood, but most
people with polymyalgia rheumatica do not. If the
diagnosis is still unclear, a physician may conduct
additional tests to rule out other disorders. The dis-
ease usually occurs by itself; however, it not un-
commonly occurs in conjunction with other
conditions, such as infections, neoplasms, and
autoimmune connective tissue diseases. When a
secondary illness is identified, the majority of the
time it is giant cell arteritis. Giant cell arteritis is
found in approximately one-half of the patients
with polymyalgia. However, only a minority of
patients with the disease, who have no evidence of
arteritis, ever develop giant cell arteritis.

Treatment

Polymyalgia rheumatica usually disappears with-
out treatment in one to several years. With treat-
ment, however, symptoms disappear quickly,
usually in 24 to 48 hours. If there is no improve-
ment, the doctor is likely to consider other possible
diagnoses.

The treatment of choice is corticosteroid med-
ication, usually prednisone. Polymyalgia rheumat-
ica responds to a low daily dose of prednisone. The
dose is increased as needed until symptoms disap-
pear. Once symptoms disappear, the doctor may
gradually reduce the dosage to determine the low-
est amount needed to alleviate symptoms. The
amount of time that treatment is needed is differ-
ent for each patient. Most patients can discontinue
medication after six months to two years. If symp-
toms recur, prednisone treatment is required again.
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Nonsteroidal anti-inflammatory drugs (NSAIDs)
such as aspirin and ibuprofen may also be used to
treat polymyalgia rheumatica. The medication
must be taken daily, and long-term use may cause
stomach irritation. For most patients, NSAIDs
alone are not enough to relieve symptoms.

Most people with polymyalgia rheumatica and
giant cell arteritis lead productive, active lives.
The duration of drug treatment differs by patient.
Once treatment is discontinued, polymyalgia 
may recur; but once again, symptoms respond
rapidly to prednisone. When properly treated,
giant cell arteritis rarely recurs. (See also TEMPO-
RAL ARTERITIS.)

polymyositis An inflammatory muscle disease
that causes varying degrees of decreased muscle
power. The disease has a gradual onset and rarely
affects persons under the age of 18. It most com-
monly occurs in those between 50 to 70 years old.
It affects women twice as often as men. A Nurse
Health Study (1976–90) found that the incidence
of polymyositis affects approximately 120 women
per million.

Causes

The cause of polymyositis is unknown. It is thought
that an autoimmune reaction or a viral infection of
the skeletal muscle may be a cause. Autoimmune
factors are felt to be important, because autoanti-
bodies are present in most patients. Some of the
antibodies found in myositis are anti-Jo-1, anti-
PL-12, anti-EJ, anti-OJ, anti-Mi-2, anti-MAS, anti-
Fer, and anti-SRP.

Clinical Features

The most common symptom is muscle weakness,
usually affecting those muscles that are closest to
the trunk of the body (proximal). Eventually,
patients have difficulty rising from a sitting posi-
tion, climbing stairs, lifting objects, or reaching
overhead. In some cases, distal muscles (those not
close to the trunk of the body) may also be affected
later in the course of the disease. Trouble with
swallowing (dysphagia) may occur. Occasionally,
the muscles ache and are tender to touch. Patients
may also feel fatigue and discomfort and may have
weight loss or a low-grade fever.

Treatment

Treatment for polymyositis generally consists of a
steroid drug called prednisone. For patients in
whom prednisone is not effective, immunosup-
pressants such as azathioprine and methotrexate
may be prescribed. Physical therapy is usually rec-
ommended to preserve muscle function and avoid
muscle atrophy.

The prognosis for polymyositis varies. Some cases
respond to therapy. The disease is usually more
severe and resistant to therapy in patients with car-
diac or pulmonary problems. Death is rare but may
occur in patients with severe and progressive muscle
weakness, dysphagia, malnutrition, pneumonia, or
respiratory failure. (See also DERMATOMYOSITIS.)

National Institute of Neurological Disorders and Stroke,
National Institutes of Health. NINDS Polymyositis Infor-
mation Page, 2001.

postmyocardial infarction syndrome This is also
known as DRESSLER’S SYNDROME or postinfarction
syndrome. It is an uncommon condition that may
occur as soon as a few days or as late as 11 weeks
following a heart attack or heart surgery. It causes
inflammation of the pericardium (membranous sac
surrounding the heart), pleura, and possibly the
lung tissue.

Causes

The cause is unknown. However, it is thought to be
due to an autoimmune response directed against
the damaged areas of heart muscle.

Clinical Features

It is characterized by fever, malaise, chest pain,
pericarditis (inflammation of the outer covering
membrane or sac of the heart, and pleurisy (in-
flammation of the outer lining of the lungs). Pain
occurs when the inflamed pericardium rubs on the
heart and is typically worse during deep breathing,
while swallowing, and when in a reclining position
(but relieved by sitting upright). The pain of
Dressler’s syndrome is sometimes confused with
angina or recurrent heart attack.

Treatment

It is usually treated with anti-inflammatory drugs
such as aspirin or NSAIDs (nonsteroidal anti-
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inflammatory agents) such as ibuprofen, naprosyn,
or indomethacin. In the rare cases when those are
not effective, cortisone may be used. In a very few
cases, where the problem becomes recurrent, the
pericardium may need to be surgically removed.

postpericardiotomy syndrome (PPS) An inflam-
mation of the pericardium (the sac surrounding the
heart) caused by the pooling of blood in that area
after open-heart surgery. It is associated with the
development of antiheart antibodies. PPS is
uncommon in infants but occurs with increasing
frequency in children and adults. Estimated fre-
quencies vary from 2 percent to 30 percent of
patients undergoing surgery that involves opening
the pericardium.

Causes

Various viral agents, including coxsackie B, aden-
ovirus, and cytomegalovirus, have been present in
approximately two-thirds of patients with postperi-
cardiotomy syndrome. This suggests an autoim-
mune response associated with a viral infection.

Clinical Features

Fever symptoms usually develop within one to six
weeks following surgery involving pericardiotomy.
Despite high fever, the patient may not appear ill.
The fever usually subsides within two to three
weeks. Malaise, chest pain, irritability, and
decreased appetite are typical presenting symp-
toms. Patients might also complain of dyspnea and
arthralgias. Children might complain of chest pain
worsening with inspiration and when in the supine
position.

Complications

Tamponade (compression of the heart) is a life-
threatening condition that can result from PPS.
Tamponade occurs in approximately 1 percent of
patients with PPS. The inflammatory changes seen
with PPS may cause pericardial adhesions resulting
in a localized tamponade.

Treatment

The treatment of choice is anti-inflammatory
agents, such as aspirin, ibuprofen, naprosyn, or
indomethacin. Corticosteroids are often used in
more severe or treatment-resistant cases. Corticos-

teroids have resulted in rapid improvement in clin-
ical symptoms and a decrease in antiheart antibod-
ies. Bed rest and otherwise restricted physical
activity are usually prescribed, at least until the ini-
tial symptoms subside. Surgery may be necessary
in patients with persistent symptoms or who
relapse after medical therapy. Most cases resolve
within a few weeks.
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pregnancy Some autoimmune diseases have lit-
tle or no effect on pregnancy; others can greatly
increase the risks for miscarriage and/or maternal
or fetal illness. Likewise, pregnancy can affect sev-
eral autoimmune diseases. Women with an
autoimmune disease need special medical attention
during pregnancy.

With autoimmune diseases predominantly
attacking women, and especially during their child-
bearing years, it is not surprising that pregnancy
may play a role. Scientists have recently discovered
that during pregnancy, the mother and fetus ex-
change body cells that can remain in either of their
circulations for years following birth. On rare occa-
sions, these exchanged cells can produce an autoim-
mune reaction in either the mother of the child.

In addition, Angier stated that “the hormones of
pregnancy clearly influence a number of autoim-
mune diseases.” (Pregnancy is associated primarily
with elevated progesterone and to a lesser extent
estrogen). Trying to determine why autoimmune
diseases often subside in women during pregnancy
and then flare up again with increased severity
after childbirth, researchers have cited the influ-
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ence of hormones that assist in reacting to stressful
body conditions. Certain stress hormones seem to
increase greatly during late pregnancy and subside
after childbirth. These stress hormones are known
to hinder the production of cytokines, the chemical
messengers of the immune system. And this mech-
anism is believed to play a role in preventing the
mother’s immune system from rejecting the
embryo. But after birth, the levels of stress hor-
mones drop sharply, and at the same time, the lev-
els of immune system cytokines surge.

A few autoimmune diseases affected by preg-
nancy:

• HASHIMOTO’S THYROIDITIS, GRAVES’ DISEASES, and
RHEUMATOID ARTHRITIS: These conditions gener-
ally improve during pregnancy but tend to
return after pregnancy ends.

• Type 1 diabetic women are more likely to have
adverse pregnancy outcomes than nondiabetic
women.

• SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) tends to
flare during pregnancy, but the overall course of
the disease is not affected. Pregnant women
who have SLE commonly encounter premature
delivery and poor fetal growth. The occurrence
of fetal complications correlates with the level of
maternal disease activity and the presence of
specific antibodies. Uncommon problems from
SLE include congenital fetal heart block (very
slow fetal heart rate) and transient lupus in the
newborn baby. It is important to monitor
immune activity in mothers (especially antiRo
and antiphospholipid antibodies) and as early as
possible detect bradycardia (bradyarrhythmia)
in fetus because it can be a marker of the con-
genital heart block development.
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2001.

prevalence The proportion of individuals in a
population having a disease, based on the total
number of cases of that disease in existence at any
given time in any given population (such as
United States, sex, or race). It is often given as 
the number of cases per 100,000 people. Preva-
lence is used to illustrate the category of a dis-
ease. For example, if using 100,000 as the given
population, fewer than 0.5 cases would categorize
the disease as extremely rare, 0.5 to 5 would be
very rare, 5 to 50 would be rare, 50 to 200 would
be uncommon, 200 to 1,000 would be fairly com-
mon, 1,000 to 5,000 would be common, 5,000 
to 25,000 would be very common, and more 
than 25,000 per 100,000 would be extremely
common.

primary agammaglobulinemia An immune dis-
order related to insufficient antibodies (hypogam-
maglobulinemia or low gamma globulins). It is
manifested in a variety of immune deficiency dis-
orders in which the immune system is compro-
mised. This group of immune deficiencies may be
the consequence of an inherited condition, an
impaired immune system from known or
unknown causes, a relation to autoimmune dis-
eases, or a malignancy.

Antibodies are composed of immunoglobulins,
which are essential to the immune system. They
are produced by specialized cells (i.e., B lympho-
cytes) that circulate in the lymphatic fluid and
blood. Antibodies fight off bacteria, viruses, and
other foreign substances that threaten the body.
Agammaglobulinemias are characterized by the
abnormal functioning of specialized white blood
cells called B lymphocytes. The B lymphocytes are
supposed to search out and identify bacteria,
viruses, or other foreign substances in the body. T
lymphocytes, also known as the killer cells, assist B
lymphocytes in responding to infection and other
antigens. However, in some forms of primary
agammaglobulinemias, neither the B nor the T
lymphocytes function normally.

Immunoglobulin deficiencies may be referred to
by many different names, as there are several 
variables within the separate but related immune
disorders and also many subgroups. Antibody defi-
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ciency, immunoglobulin deficiency, and gamma
globulin deficiency are all synonyms for hypo-
gammaglobulinemia. Hypogammaglobulinemias
related to autoimmunity include common variable
immunodeficiency disease (CVI), selective immu-
noglobulin IgA deficiency, and IgG deficiency with
increased IgM (hyper-IgM syndrome).

Treatment

The goal of treatment is to reduce the number and
severity of infections. Intramuscular injections of
gamma globulins help to boost the immune sys-
tem. Infusions of blood plasma into a vein gives a
quick supplement to the immune system (plasma
contains antibodies, including IgG, IgM, and IgA).
Antibiotics are used for the treatment of bacterial
infections, with high doses of high-titer gamma
globulin needed for severe infections. Treatment
with immune globulins has improved the health of
people with agammaglobulinemia. Without treat-
ment, most severe infections are fatal.

Common variable immunodeficiency (CVI) CVI
is also called hypogammaglobulinemia, adult-onset
agammaglobulinemia, late-onset hypogammaglob-
ulinemia, and acquired agammaglobulinemia. CVI
is relatively common. Infants sometimes have
symptoms of CVI, though in most cases symptoms
do not show up until the second or third decade 
of life.

CLINICAL FEATURES OF CVI Most patients with
CVI get frequent bacterial infections of the ears,
sinuses, bronchi, and lungs. Patients may develop
painful swollen joints in the knee, ankle, elbow, or
wrist. CVI patients frequently complain of symp-
toms involving the digestive tract. They also com-
monly have an enlarged spleen and swollen glands
or lymph nodes. Along with other autoimmune
problems, some patients develop autoantibodies
that attack their own blood cells. CVI patients have
an increased risk of developing some cancers.

Blood tests to measure the amount of immu-
noglobulins in the blood of CVI patients show
below-normal levels of IgG and IgA. Patients may
have absent or slightly low levels of IgG antibodies,
while IgM levels are low to normal. Blood tests 
also will determine how well B cells produce anti-
bodies following a common immunization like a
measles or tetanus shot. Other tests show doctors

how well the T cells are working. Doctors will test
patients with digestive symptoms for gastrointesti-
nal infections.

CAUSES OF CVI CVI has no clear pattern of
inheritance. The cause is unknown.

TREATMENTS FOR CVI CVI patients receive
immunoglobulin injections, or IVIg, every three to
four weeks to restore normal antibody levels.
Infections are treated with antibiotics. Physical
therapy and daily postural drainage may help clear
clogged lungs.

Selective immunoglobulin IgA deficiency Ap-
proximately one out of 600 individuals have selec-
tive IgA deficiency. Among those with this disease,
people of European ancestry greatly outnumber
those of other ethnic groups. People with this defi-
ciency lack immunoglobulin A (IgA), a type of
antibody that protects against infections of the
mucous membranes lining the mouth, airways,
and digestive tract.

CLINICAL FEATURES OF IGA DEFICIENCY Many
IgA-deficient patients are healthy, with no more
than the usual number of infections. Those patients
who do have symptoms typically have recurring
ear, sinus, or lung infections that may not respond
to standard courses of antibiotics. People with IgA
deficiency are likely to have other problems,
including allergies, asthma, chronic diarrhea, and
autoimmune diseases.

People with IgA deficiency have low levels of
IgA antibodies in their blood. In contrast, their lev-
els of IgM and IgG immunoglobulins usually are
normal. IgA-deficient people also have normal lev-
els of other immune system cells, including T cells,
phagocytes, and complement proteins.

Doctors diagnose IgA deficiency by doing tests to
measure the amount of total immunoglobulin in
the blood as well as the type of immunoglobulin
known as IgG2. Other tests determine how well a
person is producing antibodies against specific
germs following immunization with a common
vaccine, such as a tetanus shot.

CAUSES OF IGA DEFICIENCY IgA deficiency is
caused by faulty white blood cells called B cells or
B lymphocytes. While patients have normal num-
bers of B cells, these cells do not mature into nor-
mal IgA-producing cells. Scientists do not yet know
the exact cause or causes for these immature B
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cells. Sometimes clusters of cases occur in families.
IgA-deficient patients are more likely than the gen-
eral population to be related to someone with com-
bined variable immunodeficiency, another form of
immunodeficiency (hyper-IgM syndrome). Re-
search is under way to determine the location of
the suspected genes on the involved chromosomes.

TREATMENTS FOR IGA DEFICIENCY No specific
treatment is available for selective IgA deficiency.
Doctors treat bacterial infections with antibiotics,
and patients with giardiasis (an infection caused by
a common intestinal parasite) receive metronida-
zole or quinacrine hydrochloride.

Hyper-IgM syndrome Hyper-IgM is a rare
immunodeficiency disease in which the immune
system fails to produce IgA and IgG antibodies.

SYMPTOMS OF HYPER-IGM SYNDROME Infants
with this syndrome usually develop recurring
upper and lower respiratory infections within the
first year of life. Other signs of the disease include
enlarged tonsils, liver, and spleen; chronic diarrhea;
and an increased risk of unusual or opportunistic
infections and non-Hodgkin’s lymphoma.

Laboratory tests will show normal numbers of T
and B cells, high levels of IgM, and very low levels
of IgG and IgA. The doctor may question whether
the family recalls other relatives who became sick
in infancy. Patients may also have neutropenia, a
low number of white blood cells.

CAUSES OF HYPER-IGM SYNDROME A flawed
gene (or genes) in T cells is responsible for hyper-
IgM syndrome. The faulty T cells do not give B cells
a signal they need to switch from making IgM to
IgA and IgG. Most cases of hyper-IgM syndrome
are linked to the X chromosome. Because males do
not have a second, healthy, X chromosome to off-
set the disease, boys far outnumber girls with this
disease.

TREATMENTS FOR HYPER-IGM SYNDROME

Patients receive injections of intravenous
immunoglobulin (IVIg) every three to four weeks.
For neutropenia, patients can take granulocyte
colony-stimulating factor (G-CSF). Their doctor
may also prescribe antibiotics to prevent the respi-
ratory infection, pneumocystis carinii pneumonia.

In a mouse model of this disease, scientists have
restored the animal’s ability to make antibodies and
improved their survival by administering human-

made CD40 ligand, the molecule that allows T cells
to communicate with B cells. A study to determine
whether this treatment will be effective in humans
is under way.

National Institute of Allergy and Infectious Diseases,
National Institutes of Health, Primary Immune Defi-
ciency Fact Sheet, 2001.

primary biliary cirrhosis (PBC) A chronic
autoimmune disease that primarily affects the bile
ducts of the liver. PBC is characterized by inflam-
matory destruction of the intrahepatic biliary sys-
tem, a liver disease that slowly destroys the bile
ducts in the liver. Bile, a substance that helps
digest fat, leaves the liver through these ducts.
When the ducts are damaged, bile builds up in the
liver and damages liver tissues. Over time, the dis-
ease can cause cirrhosis and may make the liver
stop working.

PBC may also be described as chronic nonsup-
purative destructive cholangitis or as primary
autoimmune cholangitis. Cirrhosis is actually a late
manifestation of the disease. PBC ranges from very
mild, when it may not even be detected, to a life-
threatening illness. Early diagnosis and treatment is
important in the outcome of the illness.

Causes

The origin of the disease still remains an enigma.
The disease affects women more often that men,
and usually occurs between the ages of 30 and 60
years. Some research suggests that the disease
might be caused by a problem within the immune
system.

The first hint of autoimmune disorder in PBC
came with the recognition that the blood of
patients with the disease gave a high-titer reaction
in the autoantibody test. Soon researchers recog-
nized that antimitochondrial reactivity was highly
specific for the disease. Subsequently, evidence
accumulated for many autoimmune disorders in
PBC and for the likelihood that the disease had a
multisystem expression but with the intrahepatic
biliary system as the main target. The autoimmune
attack causes inflammation and, eventually, dam-
age to the bile ducts of the liver. Chronic inflam-
mation causes scar tissue to form in the bile ducts
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and results in interference with the necessary
excretion of bile.

Clinical Features

The most common symptoms of primary biliary cir-
rhosis are itchy skin and fatigue. Other symptoms
include jaundice (yellowing of the eyes and skin),
cholesterol deposits on the skin, fluid retention,
and dry eyes or mouth. Some people with primary
biliary cirrhosis also have osteoporosis, arthritis,
and thyroid problems. Primary biliary cirrhosis is
diagnosed through laboratory tests, X rays, and in
some cases, a liver biopsy (a simple operation to
remove a small piece of liver tissue).

Treatment

Treatment may include taking vitamin and calcium
supplements, hormone therapy, and medicines to
relieve symptoms. A liver transplant may be neces-
sary if the liver is severely damaged.

National Digestive Diseases Information Clearinghouse
(NDDIC), National Institute of Diabetes and Digestive
and Kidney Diseases (NIDDK). Primary Biliary Cirrho-
sis, NIH Publication No. 99-4625, 1999, updated Feb-
ruary 2001.

primary immune response The body’s immune
response to a first encounter with an antigen. The
primary response can take some time to learn the
structure of the pathogens, clear the infection, and
generate immunologic memory. Immune memory
greatly speeds up the response to pathogens that
have been previously encountered. (See also SEC-
ONDARY IMMUNE RESPONSE.)

proteins Organic compounds (large, complex
molecules) made up of one or more chains of
amino acids. Proteins are one of the major compo-
nents of plant and animal cells and tissues. They
perform a wide variety of activities and supportive
functions in the cell.

psoriasis A common, chronic (long-lasting) skin
disease characterized by scaling and inflammation.
Scaling occurs when cells in the outer layer of the
skin reproduce faster than normal and pile up on
the skin’s surface.

Psoriasis affects between 1 percent and 2 per-
cent of the United States’s population, or about 5.5
million people. Although the disease occurs in all
age groups and about equally in men and women,
it primarily affects adults. People with psoriasis
may suffer discomfort, including pain and itching,
restricted motion in their joints, and emotional
distress.

In its most typical form, psoriasis results in
patches of thick, red skin covered with silvery
scales. These patches, which are sometimes re-
ferred to as plaques, usually itch and may burn.
The skin at the joints may crack. Psoriasis most
often occurs on the elbows, knees, scalp, lower
back, face, palms, and soles of the feet, but it can
affect any skin site. The disease may also affect the
fingernails, the toenails, and the soft tissues inside
the mouth and genitalia. About 15 percent of peo-
ple with psoriasis have joint inflammation that pro-
duces arthritis symptoms. This condition is called
PSORIATIC ARTHRITIS.

Causes

Recent research indicates that psoriasis is likely a
disorder of the immune system. Although a specific
autoantibody has not been identified, autoimmu-
nity is strongly suspected as being an underlying
factor in psoriasis. Scientists now think that in pso-
riasis, an abnormal immune system causes activity
by T cells in the skin. These T cells trigger the
inflammation and excessive skin cell reproduction
seen in people with psoriasis.

Other autoimmune diseases are often seen in
families where one member has psoriasis. In about
one-third of psoriasis cases, the psoriasis is inher-
ited. Researchers are studying large families
affected by psoriasis to identify a gene or genes that
cause the disease.

People with psoriasis may notice that there are
times when their skin worsens and then improves.
Conditions that may trigger attacks (cause flare-
ups) include changes in climate, infections, stress,
and dry skin. Also, certain medicines, most
notably beta-blockers (used to treat high blood
pressure) and lithium or drugs used to treat
depression, may trigger an outbreak or worsen the
disease. Hormonal factors and smoking may also
be triggers.
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Clinical Features

Doctors usually diagnose psoriasis after a careful
examination of the skin. However, diagnosis may
be difficult because psoriasis can look like other
skin diseases. A pathologist may assist with making
the diagnosis by examining a small skin sample
(biopsy) under a microscope.

Psoriasis comes in several forms. The most com-
mon form is plaque psoriasis (its scientific name is
psoriasis vulgaris). In plaque psoriasis, lesions have
a reddened base covered by silvery scales. Other
forms of psoriasis include the following.

Guttate psoriasis Small, droplike lesions
appear on the trunk, limbs, and scalp. Guttate pso-
riasis is most often triggered by bacterial infections
(for example, streptococcus).

Pustular psoriasis Blisters of noninfectious
pus appear on the skin. Attacks of pustular psoria-
sis may be triggered by medications, infections,
emotional stress, or exposure to certain chemicals.
Pustular psoriasis may affect either small or large
areas of the body.

Inverse psoriasis Large, dry, smooth, vividly
red plaques occur in the folds of the skin near the
genitals, under the breasts, or in the armpits.
Inverse psoriasis is related to increased sensitivity
to friction and sweating and may be painful or
itchy.

Erythrodermic psoriasis Widespread redden-
ing and scaling of the skin is often accompanied by
itching or pain. Erythrodermic psoriasis may be
precipitated by severe sunburn, use of oral steroids
(such as cortisone), or a drug-related rash.

Treatment

Doctors generally treat psoriasis in steps based on
the severity of the disease, the extent of the areas
involved, the type of psoriasis, or the patient’s
responsiveness to initial treatments. This is 
sometimes called the one-two-three approach. In
step one, medicines are applied to the skin (topi-
cal treatment). Step two focuses on light treat-
ments (phototherapy). Step three involves taking
medicines internally, usually by mouth (systemic
treatment).

Over time, affected skin can become resistant to
treatment, especially when topical corticosteroids
are used. Also, a treatment that works very well in

one person may have little effect in another. Thus,
doctors commonly use a trial-and-error approach
to find a treatment that works. They may switch
treatments periodically (for example, every 12 to
24 months) if resistance or adverse reactions occur.
Treatment depends on the location of lesions, their
size, the amount of the skin affected, previous
response to treatment, and patients’ perceptions
about their skin condition and preferences for
treatment. In addition, treatment is often tailored
to the specific form of the disorder.

Topical Treatment

Treatments applied directly to the skin are some-
times effective in clearing psoriasis. Doctors find
that some patients respond well to sunlight, corti-
costeroid ointments, medicines derived from vita-
min D3, vitamin A (retinoids), coal tar, or
anthralin. Other topical measures, such as bath
solutions and moisturizers, may be soothing but
are seldom strong enough to clear lesions over the
long term and may need to be combined with more
potent remedies.

Sunlight Daily, regular, short doses of sunlight
that do not produce a sunburn clear psoriasis in
many people.

Corticosteroids Available in different strengths,
corticosteroids (cortisone) are usually applied twice
a day. Short-term treatment is often effective in
improving but not completely clearing psoriasis. If
less than 10 percent of the skin is involved, some
doctors will begin treatment with a high-potency
corticosteroid ointment (for example, Diprolene,
Temovate, Ultravate, or Psorcon). High-potency
steroids may also be used for treatment-resistant
plaques, particularly those on the hands or feet.
Long-term use or overuse of high-potency steroids
can lead to worsening of the psoriasis, thinning of
the skin, internal side effects, and resistance to the
treatment’s benefits. Medium-potency cortico-
steroids may be used on the torso or limbs; low-
potency preparations are used on delicate skin
areas.

Calcipotriene This drug is a synthetic form of
vitamin D3. (It is not the same as vitamin D sup-
plements.) Applying calcipotriene ointment (for
example, Dovonex) twice a day controls excessive
production of skin cells. Because calcipotriene can
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irritate the skin, however, it is not recommended
for the face or genitals. After four months of treat-
ment, about 60 percent of patients have a good-to-
excellent response. The safety of using the drug for
cases affecting more than 20 percent of the skin is
unknown, and using it on widespread areas of the
skin may raise the amount of calcium in the body
to unhealthy levels.

Coal tar Coal tar may be applied directly to
the skin, used in a bath solution, or used on the
scalp as a shampoo. It is available in different
strengths, but the most potent form may be irritat-
ing. It is sometimes combined with ultraviolet B
(UVB) phototherapy. When compared with
steroids, coal tar has fewer side effects. However, it
is messy and less effective and thus is not popular
with many patients. Other drawbacks include its
failure to provide long-term help for most patients,
its strong odor, and its tendency to stain skin or
clothing.

Anthralin Doctors sometimes use a 15- to 30-
minute application of anthralin ointment, cream,
or paste to treat chronic psoriasis lesions. However,
this treatment often fails to clear lesions ade-
quately, it may irritate the skin, and it stains skin
and clothing brown or purple. In addition,
anthralin is unsuitable for acute or actively
inflamed eruptions.

Topical retinoid The retinoid tazarotene (Tazo-
rac) is a fast drying, clear gel that is applied to the
surface of the skin. Although this preparation does
not act as quickly as topical corticosteroids, it has
fewer side effects. Because it is irritating to normal
skin, it should be used with caution in skin folds.
Women of childbearing age should use birth con-
trol when using tazarotene.

Salicylic acid Salicylic acid is used to remove
scales. It is most effective when combined with top-
ical steroids, anthralin, or coal tar.

Bath solutions People with psoriasis may find
that bathing in water with an oil added and then
applying a moisturizer can soothe their skin. Scales
can be removed and itching reduced by soaking for
15 minutes in water containing a tar solution, oiled
oatmeal, Epsom salts, or Dead Sea salts.

Moisturizers When applied regularly over a
long period, moisturizers have a cosmetic and
soothing effect. Preparations that are thick and

greasy usually work best because they hold water
in the skin, reducing the scales and the itching.

Phototherapy

Ultraviolet (UV) light from the Sun causes the acti-
vated T cells in the skin to die, a process called
apoptosis. Apoptosis reduces inflammation and
slows the overproduction of skin cells that causes
scaling. Daily, short, nonburning exposure to sun-
light clears or improves psoriasis in many people.
Therefore, sunlight may be included among the
initial treatments for the disease. A more controlled
form of artificial light treatment may be used in
mild psoriasis (UVB phototherapy) or in more
severe or extensive psoriasis (psoralen and ultravi-
olet A [PUVA] therapy).

UVB phototherapy Some artificial sources of
UVB light are similar to sunlight. Newer sources,
called narrow-band UVB, emit the part of the 
ultraviolet spectrum band that is most helpful for
psoriasis. Some physicians will start with UVB treat-
ments instead of topical agents. UVB phototherapy
is also used to treat widespread psoriasis and lesions
that resist topical treatment. This type of photother-
apy is normally administered in a doctor’s office by
using a light panel or light box, although some
patients can use UVB light boxes at home with a
doctor’s guidance. Generally, at least three treat-
ments a week for two or three months are needed.
UVB phototherapy may be combined with other
treatments as well. One combined therapy program,
referred to as the Ingram regime, involves a coal tar
bath, UVB phototherapy, and application of an
anthralin-salicylic acid paste, which is left on the
skin for six to 24 hours. A similar regime, the
Goeckerman treatment, involves application of coal
tar ointment and UVB phototherapy.

PUVA This treatment combines oral or topical
administration of a medicine called psoralen with
exposure to ultraviolet A (UVA) light. Psoralen
makes the body more sensitive to this light. PUVA
is normally used when more than 10 percent of 
the skin is affected or when rapid clearing is
required because the disease interferes with a per-
son’s occupation (for example, when a model’s face
or a carpenter’s hands are involved). When com-
pared with UVB treatment, PUVA treatment taken
two to three times a week clears psoriasis more
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consistently and in fewer treatments. However, it is
associated with more short-term side effects,
including nausea, headache, fatigue, burning, and
itching. Long-term treatment is associated with an
increased risk of squamous cell and melanoma skin
cancers. PUVA can be combined with some oral
medications (retinoids and hydroxyurea) to in-
crease its effectiveness. Simultaneous use of drugs
that suppress the immune system, such as
cyclosporine, have little beneficial effect and in-
crease the risk of cancer. In very rare cases, patients
who must travel long distances for PUVA treat-
ments may, with a physician’s close supervision, be
taught to administer this treatment at home.

Systemic Treatment

For more severe forms of psoriasis, doctors some-
times prescribe medicines that are taken internally.

Methotrexate This treatment, which can be
taken by pill or injection, slows cell production 
by suppressing the immune system. Patients taking
methotrexate must be closely monitored because it
can cause liver damage and/or decrease the
production of oxygen-carrying red blood cells,
infection-fighting white blood cells, and clot-
enhancing platelets. As a precaution, doctors do
not prescribe the drug for people with long-term
liver disease or anemia. Methotrexate should not
be used by pregnant women, by women who are
planning to get pregnant, or by their male partners.

Cyclosporine When taken orally, cyclosporine
(Neoral) acts by suppressing the immune system in
a way that slows the rapid turnover of skin cells. It
may provide quick relief of symptoms, but it is usu-
ally effective only during the course of treatment.
The best candidates for this therapy are those with
severe psoriasis who have not responded to or can-
not tolerate other systemic therapies. Cyclosporine
may impair kidney function or cause high blood
pressure (hypertension), so patients must be care-
fully monitored by a doctor. Also, cyclosporine is
not recommended for patients who have a weak
immune system, those who have had substantial
exposure to UVB or PUVA in the past, or those who
are pregnant or breast-feeding.

Hydroxyurea (Hydrea) When compared with
methotrexate and cyclosporine, hydroxyurea is

less toxic but also less effective. It is sometimes
combined with PUVA or UVB. Possible side effects
include anemia and a decrease in white blood
cells and platelets. Like methotrexate and cyclo-
sporine, hydroxyurea must be avoided by preg-
nant women or those who are planning to
become pregnant.

Retinoids A retinoid, such as acitretin (Sori-
atane), is a compound with vitamin A-like proper-
ties that may be prescribed for severe cases of
psoriasis that do not respond to other therapies.
Because this treatment may also cause birth defects,
women must protect themselves from pregnancy
beginning one month before through three years
after treatment. Most patients experience a recur-
rence of psoriasis after acitretin is discontinued.

Antibiotics Although not indicated in routine
treatment, antibiotics may be employed when an
infection, such as streptococcus, triggers the out-
break of psoriasis, as in certain cases of guttate pso-
riasis.

Camisa, Charles. Handbook of Psoriasis. Malden, Mass.:
Blackwell Science Inc., 1998.

Cram, David L. and Zimmerman, Gail. Coping with Psoria-
sis: A Patient’s Guide to Treatment. Omaha, Nebr.: Addi-
cus Books, 2000.

National Institute of Arthritis and Musculoskeletal and
Skin Diseases Information Clearinghouse, National
Institutes of Health. Questions and Answers About Psori-
asis, 1999, updated January 2002.

psoriatic arthritis Joint inflammation that occurs
in about 10 percent of people with PSORIASIS. In most
of these cases, joint involvement will occur after the
onset of psoriasis lesions. The arthritis is usually
mild, affecting only a few joints, and spontaneous
remissions occur. In some cases, psoriatic arthritis
affects the joints at the ends of the fingers and is
accompanied by changes in the fingernails and toe-
nails. In a few persons, the arthritis is severe and
affects the spine in addition to other joints. In addi-
tion to the usual treatments for psoriasis, the arthri-
tis is treated with nonsteroid anti-inflammatory
medications (NSAIDS) or sodium salicylate to
reduce the pain and inflammation of the joints.
Occasionally, particularly painful joints may be
injected with steroid medications.

184 psoriatic arthritis



Q

185

quality of life A term with varying definitions for
different people that changes over time. Generally,
it refers to the meaning or satisfaction one derives
from living. Flanagan offered five “domains” of life
quality—physical and material well-being, rela-
tions with other people, social and community
activities, personal development and fulfillment,
and recreation—with a person’s overall quality of
life hinging on the degree of satisfaction and
importance that person places on any and all of
those domains.

Physical well-being—or health—as it applies to
quality of life, includes the person’s ability to per-
form normal daily activities required to meet basic
needs and fulfill usual roles. One of doctors’ pri-
mary goals when treating patients with chronic
autoimmune diseases is to help them maintain as
meaningful a quality of life as possible.

Flanagan, J. C. “A Research Approach to Improving Our
Quality of Life.” American Psychologist 33, no. 2. (Feb-
ruary 1978): 138–147.
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race/ethnicity Just as gender plays a role in
understanding, diagnosing, and treating autoim-
mune diseases, race, ethnicity, and culture also
influence the body’s organ systems, health status,
and behaviors. For example, SYSTEMIC LUPUS ERY-
THEMATOSUS, a chronic autoimmune disease of
young women, has a higher incidence and preva-
lence in African Americans. The Hopkins Lupus
Cohort, a prospective longitudinal study of SLE
outcomes, has shown that race is a major predictor
of clinical manifestations, laboratory and serologic
tests, and disease-related morbidity. The effect of
race on musculoskeletal morbidity remains even
after adjustment for education, insurance status,
and smoking.

Similarly, Andrews et al. assessed the influence
of race, sex, and puberty on clinical features and
outcome in 115 patients with autoimmune juve-
nile myasthenia gravis (JMG). These demographic
variables influenced not only disease incidence but
also disease severity, response to therapy, and out-
come, despite comparable therapeutic strategies.
(See also AFRICAN AMERICANS WITH AUTOIMMUNE DI-
SEASES; ALASKA NATIVES AND AUTOIMMUNE DISEASES;
ASIANS/PACIFIC ISLANDER AMERICANS; HISPANICS/LATI-
NOS AND AUTOIMMUNE DISEASES; NATIVE AMERICANS

WITH AUTOIMMUNE DISEASES.)

Andrews, P. I., J. M. Massey, J. F. Howard Jr., and D. B.
Sanders. “Race, Sex, and Puberty Influence Onset,
Severity, and Outcome in Juvenile Myasthenia
Gravis.” Neurology 44, no. 7 (July 1994): 208–214.

Petri M. “The Effect of Race on Incidence and Clinical
Course in Systemic Lupus Erythematosus: The Hop-
kins Lupus Cohort.” Journal of the American Medical
Women’s Association 53, no. 1 (Winter 1998): 9–12.

Raynaud’s phenomenon (RP) A disorder of the
small blood vessels that feed the skin. During an

attack of Raynaud’s, these arteries contract briefly,
limiting blood flow. This is called a vasospasm; the
attacks are vasospastic attacks. When deprived of
the blood’s oxygen, the skin first turns white then
blue. The skin turns red as the arteries relax and
blood flows again. Extremities—hands and feet—
are most commonly affected, but Raynaud’s can
attack other areas such as the nose and ears. Ray-
naud’s phenomenon can occur on its own, or it can
be secondary to another condition such as sclero-
derma or lupus.

Raynaud’s phenomenon is considered to be a
common condition. Although estimates vary,
recent surveys show that Raynaud’s phenomenon
may affect 5 percent to 10 percent of the general
population in the United States. Women are more
likely than men to have the disorder. Those women
between the ages of 15 and 50 are most often
affected (as many as 25 percent of young women),
but anyone can have the problem. Raynaud’s phe-
nomenon appears to be more common in people
who live in colder climates. However, people with
the disorder who live in milder climates may have
more attacks during periods of colder weather.

Causes

Doctors do not completely understand the cause of
Raynaud’s. However, they believe the body’s blood
vessels overreact to cold.

When a person is exposed to cold, the hands and
feet lose heat rapidly. The body’s normal response
is to slow the loss of heat and preserve its core tem-
perature. To maintain this temperature, the blood
vessels that control blood flow to the skin surface
move blood from arteries near the surface to veins
deeper in the body. For people who have Ray-
naud’s phenomenon, this normal body response is
intensified by the sudden spasmodic contractions



of the small blood vessels (arterioles) that supply
blood to the fingers and toes. The arteries of the
fingers and toes may also collapse. As a result, the
blood supply to the extremities is greatly decreased,
causing a reaction that includes skin discoloration
and other changes. In persons with Raynaud’s,
these small blood vessels overrespond to cold. For
example, reaching into a refrigerator may trigger
an attack.

Once the attack begins, a person may experi-
ence three phases of skin color changes (white,
blue, and red) in the fingers or toes. The order of
the color changes is not the same for all people, and
not everyone has all three colors. Pallor (white-
ness) may occur in response to spasm of the arteri-
oles and the resulting collapse of the digital
arteries. Cyanosis (blueness) may appear because
the fingers or toes are not getting enough oxygen-
rich blood. The fingers or toes may also feel cold
and numb. Finally, as the arterioles dilate (relax)
and blood returns to the digits, rubor (redness)
may occur. As the attack ends, throbbing and tin-
gling may occur in the fingers and toes. There is
often a sense of hand clumsiness. It usually occurs
as repeated attacks lasting an average of 15 to 20
minutes following rewarming, although an attack
can last from less than a minute to several hours.

Cold temperatures are more likely to provoke an
attack when the individual is physically or emo-
tionally stressed. Rapidly changing temperature
can be a prime cause of attack even in a warm
environment. For some persons, exposure to cold
is not even necessary; stress alone causes vessels 
to narrow.

The doctor must determine whether the patient
has Raynaud’s alone (called primary Raynaud’s
phenomenon) or if another disease or some aspect
of the patient’s lifestyle is causing the symptoms. If
the problem is caused by another disease or risk
factor, the patient is said to have secondary Ray-
naud’s phenomenon. In medical literature, primary
Raynaud’s phenomenon may also be called Ray-
naud’s disease, idiopathic Raynaud’s phenomenon,
or primary Raynaud’s syndrome. In popular terms,
the disease is sometimes called white finger, wax
finger, or dead finger.

Primary Raynaud’s phenomenon Most people
who have Raynaud’s phenomenon have the pri-

mary form (the milder version). A person who has
primary Raynaud’s phenomenon has no underly-
ing disease or associated medical problems. More
women than men are affected, and approximately
75 percent of all cases are diagnosed in women
who are between 15 and 40 years old. Primary
Raynaud’s usually affects both hands and both feet.

People who have only vasospastic attacks for
several years, without involvement of other body
systems or organs, rarely have or will develop a
secondary disease (that is, a connective tissue dis-
order such as scleroderma) later. Several re-
searchers who studied people who appeared to
have primary Raynaud’s phenomenon over long
periods of time found that less than 9 percent of
these people developed a secondary disease.

Secondary Raynaud’s phenomenon Al-
though secondary Raynaud’s phenomenon is less
common than the primary form, it is often a more
complex and serious disorder and usually affects
either both hands or both feet. Secondary means
that patients have an underlying disease or condi-
tion that causes Raynaud’s phenomenon. Connec-
tive tissue diseases are the most common cause of
secondary Raynaud’s phenomenon. Some of these
diseases reduce blood flow to the digits by causing
blood vessel walls to thicken and the vessels to con-
strict too easily. Raynaud’s phenomenon is seen in
approximately 85 percent to 95 percent of patients
with scleroderma and mixed connective tissue dis-
ease, and it is present in about one-third of patients
with systemic lupus erythematosus (SLE). Most
studies show that SLE patients with RP are not dif-
ferent from other SLE patients. However, some
reports have suggested that those with RP have
milder SLE but are more likely to develop bone
complications (aseptic necrosis of bone) while on
corticosteroid. Raynaud’s phenomenon can also
occur in patients who have other connective tissue
diseases, including Sjögren’s syndrome, dermato-
myositis, polymyositis, and rheumatoid arthritis.

Possible causes of secondary Raynaud’s phe-
nomenon, other than connective tissue diseases,
are carpal tunnel syndrome and obstructive arter-
ial disease (blood vessel disease). Some drugs,
including beta-blockers (used to treat high blood
pressure), ergotamine preparations (used for
migraine headaches), certain agents used in cancer
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chemotherapy, and drugs that cause vasoconstric-
tion (such as some over-the-counter cold medica-
tions and narcotics), are linked to Raynaud’s
phenomenon. Smoking is also one cause.

People in certain occupations may be more vul-
nerable to secondary Raynaud’s phenomenon.
Some workers in the plastics industry (who are
exposed to vinyl chloride) develop a scleroderma-
like illness, of which Raynaud’s phenomenon can
be a part. Workers who operate vibrating tools can
develop a type of Raynaud’s phenomenon called
vibration-induced white finger. In a Canadian
study, 50 percent of 146 tree fellers examined in
British Columbia had this type; it affected 75 per-
cent of workers with more than 20 years of experi-
ence. Another study showed that 45 percent of 58
rock drillers had attacks of white finger, 25 percent
of workers had less than five years of experience,
but 80 percent of those with more than 16 years
experience were affected.

People with secondary Raynaud’s phenomenon
often experience associated medical problems. The
more serious problems are skin ulcers (sores) or
gangrene (tissue death) in the fingers or toes.
Painful ulcers and gangrene are fairly common and
can be difficult to treat. In addition, a person may
experience heartburn or difficulty in swallowing.
These two problems are caused by weakness in the
muscle of the esophagus (the tube that takes food
and liquids from the mouth to the stomach) that
can occur in people with connective tissue diseases.

Clinical Features

Symptoms include changes in skin color (white to
blue to red) and skin temperature (the affected
area feels cooler). Usually there is no pain. How-
ever, the affected area commonly feels numb or
prickly, as if it has fallen asleep. Pain, sometimes
with redness, will sometimes accompany the
return of blood circulation—generally after 30
minutes to two hours.

An attack is usually temporary, so the doctor
relies on the patient’s description to diagnose the
problem. If a doctor suspects Raynaud’s phenome-
non, he or she will ask the patient for a detailed
medical history. The doctor will then examine 
the patient to rule out other medical problems. The
patient might have a vasospastic attack during the

office visit, which makes diagnosing Raynaud’s
phenomenon easier. Most doctors find diagnosing
Raynaud’s phenomenon fairly easy but identifying
the form (primary or secondary) of the disorder
more difficult.

Nail fold capillaroscopy (the study of capillaries
under a microscope) can help the doctor dis-
tinguish between primary and secondary Ray-
naud’s phenomenon. During this test, the doctor
puts a drop of oil onto the patient’s nail folds, the
skin at the base of the fingernail. The doctor then
examines the nail folds under a microscope to
look for abnormalities of the tiny blood vessels
called capillaries. If the capillaries are enlarged or
deformed, the patient may have a connective tis-
sue disease.

The doctor may also order two particular blood
tests, an antinuclear antibody test (ANA) and an
erythrocyte sedimentation rate (ESR). The ANA
test determines whether the body is producing spe-
cial proteins (antibodies) often found in people
who have connective tissue diseases or other
autoimmune disorders. The ESR test is a measure
of inflammation in the body and tests how fast red
blood cells settle out of unclotted blood. Inflamma-
tion in the body causes an elevated ESR.

Complications

In most people with secondary Raynaud’s, the
problem does not get worse. A rare but serious
complication of primary Raynaud’s is dry gangrene,
or dead flesh. This may occur if the arteries stay
contracted so that blood cannot bring oxygen to
the area. Severe cases cause disability and may
force workers to leave their jobs.

Treatment

The aims of treatment are to reduce the number
and severity of attacks and to prevent tissue dam-
age and loss in the fingers and toes. Most doctors
are conservative in treating patients with primary
and secondary Raynaud’s phenomenon; that is,
they recommend nondrug treatments and self-help
measures first. Doctors may prescribe medications
for some patients, usually those with secondary
Raynaud’s phenomenon. In addition, patients are
treated for any underlying disease or condition that
causes secondary Raynaud’s phenomenon.
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Nondrug treatments and self-help measures
Several nondrug treatments and self-help mea-
sures can decrease the severity of Raynaud’s
attacks and promote overall well-being. Between
40 to 60 percent of patients with primary Ray-
naud’s respond to management techniques.

• Take action during an attack—an attack should
not be ignored. Its length and severity can be
lessened by a few simple actions. The first and
most important action is to warm the hands or
feet. In cold weather, people should go indoors.
Running warm water over the fingers or toes or
soaking them in a bowl of warm water will
warm them. Taking time to relax will further
help to end the attack. If a stressful situation
triggers the attack, a person can help stop the
attack by getting out of the stressful situation
and relaxing. After several sessions of training,
patients can often prevent or stop attacks using
biofeedback, a technique in which patients are
taught to think their fingers or toes warm.
Biofeedback along with warming the hands or
feet in water to help lessen the attack.

• Keep warm—it is important not only to keep the
extremities warm but also to avoid chilling any
part of the body. In cold weather, people with
Raynaud’s phenomenon must pay particular
attention to dressing. Wearing several layers of
loose clothing, warm socks, boots, hats, and
gloves or mittens is recommended. A hat is
important because a great deal of body heat is
lost through the scalp. Feet should be kept dry
and warm. People with Raynaud’s should also
wear wristlets to close the space between the
sleeves and mitten. Chemical warmers, such as
small heating pouches that can be placed into
pockets, mittens, boots, or shoes, can give added
protection during long periods outdoors. Some
people find wearing mittens and socks to bed
during winter helpful. People who have sec-
ondary Raynaud’s phenomenon should talk to
their doctors before exercising outdoors in cold
weather.

• People with Raynaud’s phenomenon should
also be aware that air-conditioning can trigger
attacks. Turning down the air-conditioning or

wearing a sweater may help prevent attacks.
Some people find it helpful to use insulated
drinking glasses and to put on gloves or oven
mitts, or to use potholders, before handling
frozen or refrigerated foods.

• Quit smoking—the nicotine in cigarettes causes
the skin temperature to drop, which may lead to
an attack.

• Control stress—because stress and emotional
upsets may trigger an attack, particularly for
people who have primary Raynaud’s phenome-
non, learning to recognize and avoid stressful
situations may help control the number of
attacks. Many people have found that relaxation
or biofeedback training can help decrease the
number and severity of attacks. Local hospitals
and other community organizations, such as
schools, often offer programs in stress manage-
ment.

• Exercise—many doctors encourage patients who
have Raynaud’s phenomenon, particularly the
primary form, to exercise regularly. Most people
find that exercise promotes overall well-being,
increases energy level, helps control weight, and
promotes restful sleep. Patients with Raynaud’s
phenomenon should talk to their doctors before
starting an exercise program.

• Be cautious—patients with Raynaud’s should
guard against cuts, bruises, and other injuries to
the affected areas. Activities such as sewing may
have to be limited.

• See a doctor—people with Raynaud’s phenome-
non should see their doctors if they are worried
or frightened about attacks or if they have ques-
tions about caring for themselves. They should
always see their doctors if attacks occur only on
one side of the body (one hand or one foot) and
any time an attack results in sores or ulcers on
the fingers or toes.

Treatment with medications People with sec-
ondary Raynaud’s phenomenon are more likely
than those with the primary form to be treated
with medications. Many doctors believe that the
most effective and safest drugs are calcium channel
blockers, which relax smooth muscle and dilate the
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small blood vessels. These drugs decrease the fre-
quency and severity of attacks in about two-thirds
of patients who have primary and secondary Ray-
naud’s phenomenon. These drugs can also help
heal skin ulcers on the fingers or toes.

Other patients have found relief with drugs
called alpha-blockers that counteract the actions 
of norepinephrine, a hormone that constricts blood
vessels. Some doctors prescribe a nonspecific
vasodilator (a drug that helps relax artery walls to
improve blood flow), such as nitroglycerine paste,
which is applied to the fingers, to help heal skin
ulcers. Treatment for Raynaud’s phenomenon is
not always successful. Often, patients with the sec-
ondary form will not respond as well to treatment
as those with the primary form of the disorder.

Patients may find that one drug works better
than another. Some people may experience side
effects that require stopping the medication. For
other people, a drug may become less effective over
time. Women of childbearing age should know that
the medications used to treat Raynaud’s phenome-
non may affect the growing fetus. Therefore,
women who are pregnant or are trying to become
pregnant should avoid taking these medications if
possible.

Coffman, Jay D. Raynaud’s Phenomenon. New York, N.Y.:
Oxford University Press, 1989.

National Heart, Lung, and Blood Institute, National Insti-
tutes of Health. Facts About Raynaud’s Phenomenon, NIH
Publication No. 93-2263, July 1993.

National Institute of Arthritis and Musculoskeletal and
Skin Diseases, National Institutes of Health. Questions
and Answers about Raynaud’s Phenomenon, NIH Publica-
tion No. 01-4911, May 2001.

red blood cells See ERYTHROCYTES/RED BLOOD

CELLS.

Reiter’s syndrome A disorder that causes three
seemingly unrelated symptoms: arthritis, redness
of the eyes (conjunctivitis), and urinary tract signs
(urethritis). Doctors sometimes refer to Reiter’s
syndrome as a seronegative spondyloarthropathy
because it is one of a group of disorders that cause
inflammation throughout the body, particularly 
in parts of the spine and at other joints where 

tendons attach to bones. (Examples of other
seronegative spondyloarthropathies include psori-
atic arthritis, ankylosing spondylitis, and inflam-
matory bowel syndrome arthritis.) Inflammation is
a characteristic reaction of tissues to injury or dis-
ease and is marked by four signs: swelling, redness,
heat, and pain.

Reiter’s syndrome was first described by Hans
Reiter in 1916, a German military physician. Ure-
thritis usually appears first. A patient who has all
three of these manifestations is said to have the
complete syndrome. This disease was later shown
to have an infectious cause, with chlamydia being
the organism most frequently associated with
Reiter’s syndrome. Patients having an initiating
infectious episode and the subsequent arthritis are
said to have an incomplete syndrome. By the cur-
rent definition, as proposed in 1981 by the Ameri-
can Arthritis Association, Reiter’s syndrome is a
type of arthritis that follows urethritis, cervicitis, or
dysentery. Other possible effects are inflammatory
eye lesions, oral ulcers, inflammation of the skin
covering the end of the penis, and scaling lesions of
the palms, soles, penis, area around the nails, and
occasionally other areas.

Reiter’s syndrome is also referred to as reactive
arthritis, which means that the arthritis occurs as a
reaction to an infection that started elsewhere in
the body. In many patients, the infection begins in
the genitourinary tract (bladder, urethra, penis, or
vagina). The infection is most commonly passed
from one person to another by sexual intercourse.
This form of the disorder is sometimes called geni-
tourinary or urogenital Reiter’s syndrome. Another
form of the disorder, called enteric or gastrointesti-
nal Reiter’s syndrome, develops when a person eats
food or handles substances that are tainted with
bacteria.

Men between the ages of 20 and 40 are most
likely to develop Reiter’s syndrome. It is the most
common type of arthritis affecting young men.
Among men under age 50, about 3.5 per 100,000
develop Reiter’s syndrome each year. Three per-
cent of all men with a sexually transmitted dis-
ease develop Reiter’s syndrome. Women can also
develop the disorder, though less often than 
men, with features that are often milder and more
subtle.
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Causes

When a preceding infection is recognized, symp-
toms of Reiter’s syndrome appear about one to
three weeks after the infection. Chlamydia tra-
chomatis is the bacteria most often associated with
Reiter’s syndrome acquired through sexual contact.
Several different bacteria are associated with
Reiter’s syndrome acquired through the digestive
tract, including Salmonella, Shigella, Yersinia, and
Campylobacter. People may become infected with
these bacteria after eating or handling improperly
prepared food, such as meats that are not stored at
the correct temperature.

Doctors do not know exactly why some people
exposed to these bacteria develop the disorder and
others do not. However, they have identified a
genetic factor (HLA-B27) that increases a person’s
chance of developing Reiter’s syndrome. About 80
percent of people with Reiter’s syndrome are
HLA-B27 positive. Only 6 percent of people who
do not have the syndrome have the HLA-B27
gene.

Reiter’s syndrome is not contagious; that is, a
person with the disorder cannot pass it to some-
body else. However, the bacteria that can trigger it
can be passed from one person to another,
although not all people infected with the bacteria
will develop Reiter’s syndrome. Rather, people who
develop the disease have likely inherited a trait that
makes them susceptible.

Clinical Features

The symptoms can affect many different parts of
the body but most typically affect the urogenital
tract, the joints, and the eyes. Less common symp-
toms are mouth ulcers, skin rashes, and heart valve
problems. The signs may be so mild that patients do
not notice them. They usually come and go over a
period of several weeks to several months.

Urogenital tract symptoms Reiter’s syndrome
often affects the urogenital tract, including the
prostate, urethra, and penis in men and the fallop-
ian tubes, uterus, and vagina in women. Men may
notice an increased need to urinate, a burning sen-
sation when urinating, and a discharge from the
penis. Some men with Reiter’s syndrome develop
prostatitis, inflammation of the prostate gland.
Symptoms of prostatitis can include fever, chills,

increased need to urinate, and a burning sensation
when urinating.

Women with Reiter’s syndrome also develop
signs in the urogenital tract, such as inflammation
of the cervix (cervicitis) or inflammation of the
urethra (urethritis), which can cause a burning
sensation during urination. In addition, some
women also develop salpingitis (inflammation of
the fallopian tubes) or vulvovaginitis (inflamma-
tion of the vulva and vagina). These conditions
may or may not cause any symptoms.

Joint symptoms or arthritis The arthritis asso-
ciated with Reiter’s syndrome typically affects the
knees, ankles, and feet, causing pain and swelling.
Wrists, fingers, and other joints are less often
affected. Patients with Reiter’s syndrome com-
monly develop inflammation where the tendon
attaches to the bone, a condition called enthesopa-
thy. Enthesopathy may result in heel pain and the
shortening and thickening of fingers and toes.
Some people with Reiter’s syndrome also develop
heel spurs, bony growths in the heel that cause
chronic or long-lasting foot pain.

Arthritis in Reiter’s syndrome can also affect the
joints in the back and cause spondylitis (inflamma-
tion of the vertebrae in the spinal column) or
sacroiliitis, inflammation of the joints in the lower
back that connect the spine to the pelvis. People
with Reiter’s syndrome who have the HLA-B27
gene have a greater chance of developing sacroili-
itis and spondylitis.

Eye involvement Conjunctivitis, an inflamma-
tion of the mucous membrane that covers the eye-
ball and eyelid, develops in about 50 percent of
people with urogenital Reiter’s syndrome and 75
percent of people with enteric Reiter’s syndrome. A
few people may develop uveitis, an inflammation
of the inner eye. Conjunctivitis and uveitis can
cause redness of the eyes, eye pain and irritation,
and blurred vision. Eye involvement typically
occurs early in the course of Reiter’s syndrome, and
symptoms may come and go.

Other symptoms About 20 percent to 40 per-
cent of men with Reiter’s syndrome develop small,
shallow, painless sores or lesions, called balanitis
circinata, on the end of the penis. A small percent-
age of men and women develop rashes of small
hard nodules on the soles of the feet and less often
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on the palms of the hands or elsewhere. These
rashes are called keratoderma blennorrhagica. In
addition, some people with Reiter’s syndrome
develop mouth ulcers that come and go. In some
cases, these ulcers are painless and go unnoticed.

Diagnosing Reiter’s syndrome is often difficult
because there is no specific test to confirm that a
person has it. When a patient reports symptoms,
the doctor must examine him or her carefully and
rule out other causes of arthritis.

The doctor will take the patient’s complete med-
ical history, noting current symptoms as well as any
previous diseases, problems, and infections.
Because the symptoms of Reiter’s syndrome can be
vague, it is sometimes useful for the patient to keep
a log of the symptoms that occur, when they occur,
and for how long. It is especially important to
report any flulike symptoms, such as fever, vomit-
ing, or diarrhea, even if they were mild, because
they may be associated with the initial bacterial
infection.

The doctor may use various blood tests to help
rule out other conditions and confirm a suspected
diagnosis of Reiter’s syndrome. Tests may be done
to determine the presence of rheumatoid factor or
antinuclear antibodies. Results of these tests are
abnormal in patients with other types of arthritis
such as rheumatoid arthritis or lupus, but they are
typically normal in patients with Reiter’s syn-
drome. Doctors may determine the erythrocyte
sedimentation rate, or sed rate, which is the rate at
which red blood cells settle at the bottom of a test
tube of blood. An elevated sed rate indicates
inflammation somewhere in the body. Typically,
people with rheumatic diseases, including Reiter’s
syndrome, have an elevated sed rate. In some
patients with suspected Reiter’s syndrome, the doc-
tor may do a blood test to determine the presence
or absence of HLA-B27.

The doctor is also likely to perform tests for
infections that might be associated with Reiter’s
syndrome. Patients are generally tested for a
chlamydia infection because recent studies have
shown that early treatment in chlamydia-induced
Reiter’s syndrome may ameliorate the course of the
disease. In many people with Reiter’s syndrome,
there is no clear evidence of infection at the time
they are seen, although antibodies may be detected

in the blood, indicating that an infection was pre-
sent in the past. The doctor may test samples of
cells taken from the patient’s throat as well as the
urethra in men or cervix in women. Urine and
stool samples may also be tested. The synovial fluid
(the fluid that lubricates the joints) or the mem-
brane (synovium) that lines the joint may be
removed from the joint affected by arthritis. Stud-
ies of the fluid or the synovium can help the doc-
tor make certain there is no infection in the joint.

Doctors sometimes use X rays to help establish a
diagnosis of Reiter’s syndrome and rule out other
causes of arthritis. Common findings on X rays of
patients with Reiter’s syndrome include spondyli-
tis, sacroiliitis, swelling of soft tissues, damage to
cartilage or bone margins of the joint, and bone
deposits where the tendon attaches to the bone.

Complications

About 10 percent of people with Reiter’s syn-
drome, usually those with prolonged disease,
develop heart problems. These include aortic
regurgitation (leakage of blood from the aorta into
the heart chamber) and pericarditis (inflammation
of the membrane that covers and protects the
heart).

Treatment

Although no cure exists for Reiter’s syndrome,
treatments that effectively relieve the symptoms
are available. Many symptoms may even disappear
for long periods of time. The doctor is likely to use
one or more of the following treatments.

Bed rest Short periods of bed rest are some-
times effective in reducing the pain and inflamma-
tion of arthritis. Lying down can reduce the
pressure of the body’s weight on a painful joint and
provide relief for some patients.

Exercise Even before symptoms disappear,
some strengthening and gentle range-of-motion
exercises will maintain or improve joint function.
Strengthening exercises build up the muscles
around the joint to support it better. Isometric
tightening of muscles without moving the joints
can be used even in active, painful disease. Range-
of-motion exercises improve movement and flexi-
bility, and they reduce stiffness in the affected joint.
Before beginning an exercise program, patients
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should talk to the doctor, who can recommend
appropriate exercises.

Nonsteroidal anti-inflammatory drugs (NSAIDs)
This type of medicine effectively reduces joint
inflammation and is commonly used to treat
patients with Reiter’s syndrome. Some NSAIDs,
such as aspirin and ibuprofen, are available with-
out a prescription. Many others require a doctor’s
prescription.

Corticosteroid injections For people with se-
vere joint inflammation, injections of cortico-
steroids directly into the affected joint may
effectively reduce inflammation. Doctors typically
use this treatment only after trying to control
arthritis with NSAIDs. Corticosteroid injections are
most commonly used for severe knee or ankle
inflammation.

Topical corticosteroids This type of medicine
can be put directly onto the skin lesions associated
with Reiter’s syndrome. Topical corticosteroids
reduce inflammation and promote healing.

Antibiotics Antibiotics may be prescribed to
eliminate the bacterial infection that triggered
Reiter’s syndrome. The specific antibiotic pre-
scribed depends on the type of bacterial infection
that has to be treated. Patients must carefully fol-
low the doctor’s instructions about how much
medicine to take and for how long; if the medicine
is not taken correctly, the infection may not go
away. Often, an antibiotic is taken once or twice a
day for seven to 10 days or longer. Some doctors
may recommend that a person with Reiter’s syn-
drome take antibiotics for a long period of time (up
to three months). Current research shows that this
practice usually has no effect on the course of the
disease and is therefore unnecessary. However, in
cases when chlamydia triggers Reiter’s syndrome,
prolonged antibiotic treatment is effective in short-
ening the length of time that a person has symp-
toms.

Immunosuppressive medicines A small per-
centage of patients with Reiter’s syndrome have
severe symptoms that cannot be controlled with
the treatments described earlier. For these people,
medicine that suppresses the immune system, such
as sulfasalazine or methotrexate, may be effective.

Most people with Reiter’s syndrome recover fully
from the initial flare of symptoms and are able to

return to regular activities within two to six months
after the first symptoms appear. Arthritis may last
up to six months, although the symptoms are usu-
ally very mild and do not interfere with daily activ-
ities. Only 20 percent of people with Reiter’s
syndrome will have chronic arthritis, which is usu-
ally mild. Some patients experience symptom
recurrence. Studies show that about 15  percent to
50 percent of patients will develop symptoms some-
time after the initial flare has disappeared. Back
pain and arthritis are the symptoms that most com-
monly reappear. A small percentage of patients will
have deforming arthritis and severe symptoms that
are difficult to control with treatment.

National Arthritis and Musculoskeletal and Skin Diseases
Information Clearinghouse (NAMSIC), National Insti-
tutes of Health. Questions and Answers About Reiter’s
Syndrome, 1999.

relapse The reappearance (recurrence) of a dis-
ease after apparent recovery or the return of symp-
toms after a REMISSION.

relative risk A statistical comparison between
two groups of people in a well-defined population.
Relative risk is used to determine if a specific risk
factor or disease is associated with an increase,
decrease, or no change in the disease rate in those
populations. Relative risk for a disease is the ratio
of the rates in exposed and unexposed populations.

religion/spirituality Various articles in the popu-
lar media have asserted that a growing number of
studies are showing that spirituality and involve-
ment in religious activities may be more involved
in the healing process than previously thought. For
example, according to Bruce S. Rabin, M.D., Ph.D,
“The emotional feeling provided through reli-
gion—of greater satisfaction with life, personal
happiness, and fewer negative psychosocial conse-
quences associated with traumatic life events—are
all likely to be important factors in the health-
promoting influence of religion. Indeed, older
adults, particularly women, who attend religious
services at least once a week appear to have a
survival advantage over those attending services
less frequently.”
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Rabin defines the two terms thus: “Religion is
something that can be measured in the sense of
being able to count how many times an individual
attends a place of worship or prays. Spirituality is
something that is very personal, that cannot be
measured, but which helps a person relax and calm
their fears and anxieties. One may feel spiritual
when they look at a beautiful painting, or a tree, or
a waterfall, or read a book they enjoy, or pray. Indi-
viduals who are high in spirituality have a better
quality of both mental and physical health than
those who are not.”

But some experts have cautioned that religious
beliefs can be harmful when they encourage exces-
sive guilt, fear, and lowered self-worth. A re-
searcher at Bowling Green State University in Ohio
found that religious people who view humans as
“sinners in the hands of an angry God” tend to be
more depressed and anxious than religious people
without such beliefs. One author also noted that
spirituality does not guarantee health. Members of
some religions refuse medical treatment and rely
solely on prayer for physical health—a practice that
may result in illness and death.

Sloan and Bagiella refute the claims that “stud-
ies” show religion or spirituality as being health
determinants.

Claims about religion, spirituality, and health have
recently appeared with increasing frequency, in
both the popular media and professional journals.
These claims have asserted that there are a great
many studies in the literature that have examined
relations between religious involvement and
health outcomes and that the majority of them
have shown that religious people are healthier. We
examined the validity of these claims in two ways:
(a) To determine the percentage of articles in the
literature that were potentially relevant to such a
claim, we identified all English-language articles
with published abstracts identified by a Medline
search using the search term religion in the year
2000, and (b) to examine the quality of the data in
articles cited as providing support for such a claim,
we examined all articles in the area of cardiovas-
cular disease and hypertension cited by two com-
prehensive reviews of the literature. Of the 266
articles published in the year 2000 and identified
by the Medline search, only 17 percent were rele-
vant to claims of health benefits associated with

religious involvement. About half of the articles
cited in the comprehensive reviews were irrele-
vant to these claims. Of those that actually were
relevant, many either had significant methodolog-
ical flaws or were misrepresented, leaving only a
few articles that could truly be described as
demonstrating beneficial effects of religious
involvement. We conclude that there is little
empirical basis for assertions that religious involve-
ment or activity is associated with beneficial health
outcomes.

Daaleman T. P., A. Kuckelman Cobb, and B. B. Frey.
“Spirituality and Well-being: An Exploratory Study of
the Patient Perspective.” Social Science and Medicine 53,
no. 11 (December 2001): 1,503–1,511.

Potter M. L., and J. A. Zauszniewski. “Spirituality,
Resourcefulness, and Arthritis Impact on Health Per-
ception of Elders with Rheumatoid Arthritis.” Journal
of Holistic Nursing 18, no. 4 (December 2000):
311–331; discussions 332–336.

Rabin, Bruce. “The Effect Of Stress On Health.”
KBCO.com Lifestyles Magazine. Available online:
URL: http://www.kbco.com/lifestyles/features/fea-
tures13.html. Downloaded on 19 July 2002.

Sloan, R. P., and E. Begiella. “Claims about Religious
Involvement and Health Outcomes.” Annals of Behav-
ioral Medicine 24, no. 1 (Winter 2002): 14–21.

“Spirituality.” iVillage.com. Available online. URL: http://
www.ivillagehealth.com/library/onemed/content/
0,7064,241012_248508,00.html. Downloaded on 19
July 2002.

remission A temporary lessening or disappear-
ance of the symptoms of a disease. Remissions are
common in many chronic (long-term) disease.
MULTIPLE SCLEROSIS is one such disease where a pat-
tern of alternating remission and RELAPSE is the
norm.

research See CLINICAL STUDIES/RESEARCH.

rheumatic fever A delayed consequence of an
untreated upper respiratory infection with group A
streptococci (streptococcal pharyngitis or strep
throat). Rheumatic fever is an autoimmune disease
in which there is a hypersensitive reaction of the
immune system to group A beta-hemolytic strepto-
coccal infection. Rheumatic fever is not a conta-
gious disease but, rather, a complication of the
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strep throat infection. A small percentage, probably
less than 0.3 percent, of all people who have strep-
tococcal pharyngitis will develop acute rheumatic
fever. The disease can cause serious, debilitating
damage to the heart and involve other tissues.

The majority of cases of rheumatic fever occur in
children, adolescents, and young adults. The peak
age of incidence for rheumatic fever is five to 15
years, but cases do occur in adults. Acute
rheumatic fever is rare in children less than four
years of age.

Causes

Heart-reactive antibodies (HRAs), which attack
one’s own heart tissue, have long been known to
play a role in the causation of rheumatic fever.
Rheumatic fever and resulting heart disease are ini-
tiated by a throat infection with a group A beta-
hemolytic streptococcus. As a consequence of this
infection, some patients produce HRAs without
developing the disease, some develop rheumatic
heart disease, and some patients develop both. The
majority of patients with group A beta-hemolytic
streptococcal infections do not get rheumatic fever.
Why some individuals are more susceptible to
developing HRAs has been the subject of much
research. An HRA-linked B cell alloantigen has
been implicated in the increased susceptibility.

Clinical Features

Initially, rheumatic fever is acute. The major symp-
toms of rheumatic fever are carditis, polyarthritis,
chorea, subcutaneous nodules, and a rash called
erythema marginatum.

Carditis is the most significant manifestation of
rheumatic fever because it may cause permanent
organ damage or death. Carditis is frequently mild
or asymptomatic and therefore difficult to detect.
Although not fully understood, a person’s immune
system response to a streptococcal infection
appears to cause tissue degeneration, most fre-
quently heart valve tissue, and subsequently car-
diac disability or death.

Polyarthritis is arthritis in a number of joints at
a time. Chorea is a neurological syndrome that may
appear after a latent period of several months.
Chorea is seen as rapid, purposeless, involuntary
movements in the extremities and the face. Subcu-

taneous nodules are firm, painless lesions that
occur over bony surfaces just under the skin. Ery-
thema marginatum is a rash that appears mostly on
the trunk and extremities.

There is a latent period of one to five weeks
(average 19 days) between streptococcal pharyngi-
tis and the initial episode of acute rheumatic fever.
The average duration of an attack of acute
rheumatic fever is three months or longer. After
the acute attack has subsided, many people are left
with damaged heart valves (rheumatic heart dis-
ease). Some people will have recurrent acute
attacks of rheumatic fever, frequently causing more
damage to the heart valves.

Rheumatic fever may be difficult to diagnose.
There are no specific laboratory tests to diagnose
acute rheumatic fever. In general, rheumatic fever
can be diagnosed with documentation of a recent
infection with group A streptococcal infection and
observation of one or more of the major symptoms.

Treatment

Antibiotics will not modify an acute rheumatic
fever attack nor affect the subsequent development
of carditis. However, a recommended regimen of
antibiotics prescribed for treatment of streptococcal
pharyngitis is recommended to eradicate any 
group A streptococci remaining in the patient and
in part, to prevent spread of the organism to close
contacts.

Those people who have already suffered a
rheumatic fever attack are extremely susceptible to
a recurrence if they are again infected with group
A streptococci. Patients who have experienced a
documented acute rheumatic fever attack should
receive continuous antibiotic prophylaxis to pre-
vent streptococcal infections at least until reaching
adulthood or at least five years after their most
recent attack. Patients whose acute rheumatic
fever attack has left them with damaged heart tis-
sue may need lifelong antibiotic prophylaxis. Inva-
sive dental or surgical procedures may require
additional antibiotic prophylaxis for patients with
rheumatic valvular heart disease.

Prevention of rheumatic fever involves prompt,
accurate diagnosis and effective treatment of strep-
tococcal pharyngitis. This is especially so in school-
aged children and others who live in crowded
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conditions such as the military and large house-
holds.

English, Peter C. Rheumatic Fever in America and Britain: A
Biological, Epidemiological, and Medical History. New
Brunswick, N.J.: Rutgers University Press, 1999.

South Dakota Department of Health, Office of Disease
Prevention. Rheumatic Fever, Pierre, S.D.: 2001.

rheumatoid arthritis (RA) An inflammatory dis-
ease that causes pain, swelling, stiffness, and loss of
function in the joints. Rheumatoid arthritis is one
of the more difficult of the autoimmune rheumatic
diseases to control and can do the most damage to
the joints. It has several special features that make
it different from other kinds of arthritis. For exam-
ple, rheumatoid arthritis generally occurs in a sym-
metrical pattern. This means that if one knee or
hand is involved, the other one is also. The disease
often affects the wrist joints and the finger joints
closest to the hand. It can also affect other parts of
the body besides the joints. In addition, people
with the disease may have fatigue, occasional fever,
and a general sense of not feeling well (malaise). In
some cases, the internal organs and systems can
become involved and ultimately damaged.

Scientists estimate that about 2.1 million people,
or 1 percent of the U.S. adult population, have
rheumatoid arthritis. Interestingly, some recent
studies have suggested that the overall number of
new cases of rheumatoid arthritis may actually be
going down. Scientists are now investigating why
this may be happening.

Rheumatoid arthritis occurs in all races and eth-
nic groups. Although the disease generally starts
between the ages of 20 and 50 and occurs with
increased frequency in older people, children and
young adults also develop it. Like some other forms
of arthritis, rheumatoid arthritis occurs much more
frequently in women than in men. About two 
to three times as many women as men have the
disease.

The severity of rheumatoid arthritis varies from
person to person. For some people, it lasts only a
few months or a year or two and goes away with-
out causing any noticeable damage. In some cases,
the disease may be mild, while in others it can be
crippling. Its course is unpredictable. It can flare up

suddenly and just as quickly go into remission. Still
others have severe disease that is active most of the
time, lasts for many years, and leads to serious joint
damage and disability. Emotional stress is not a
direct cause of rheumatoid arthritis but can hasten
progression of the disease and make it worse.

Although rheumatoid arthritis can have serious
effects on a person’s life and well-being, current
treatment strategies—including pain relief and
other medications, a balance between rest and
exercise, and patient education and support pro-
grams—allow most people with the disease to lead
active and productive lives. In recent years,
research has led to a new understanding of
rheumatoid arthritis and has increased the likeli-
hood that, in time, researchers can find ways to
reduce the impact of this disease greatly.

Complications

Daily joint pain is an inevitable consequence of the
disease. Most patients also experience some degree
of depression, anxiety, and feelings of helplessness.
In some cases, rheumatoid arthritis can interfere
with a person’s ability to carry out normal daily
activities, limit job opportunities, or disrupt the
joys and responsibilities of family life.

Causes

A normal joint (the place where two bones meet)
is surrounded by a joint capsule that protects and
supports it. Cartilage covers and cushions the ends
of the two bones. The joint capsule is lined with 
a type of tissue called synovium, which produ-
ces synovial fluid. This clear fluid lubricates and
nourishes the cartilage and bones inside the joint
capsule.

In rheumatoid arthritis, the immune system, for
unknown reasons, attacks a person’s own cells
inside the joint capsule. White blood cells that are
part of the normal immune system travel to the
synovium and cause a reaction. This reaction, or
inflammation, is called synovitis. It results in the
warmth, redness, swelling, and pain that are typi-
cal symptoms of rheumatoid arthritis. During the
inflammation process, the cells of the synovium
grow and divide abnormally, making the normally
thin synovium thick and resulting in a joint that is
swollen and puffy to the touch.
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As rheumatoid arthritis progresses, these abnor-
mal synovial cells begin to invade and destroy the
cartilage and bone within the joint. The surround-
ing muscles, ligaments, and tendons that support
and stabilize the joint become weak and unable to
work normally. All of these effects lead to the pain
and deformities often seen in rheumatoid arthritis.
Doctors studying rheumatoid arthritis now believe
that damage to bones begins during the first year or
two that a person has the disease. This is one rea-
son early diagnosis and treatment are so important
in the management of rheumatoid arthritis. Rheu-
matoid arthritis can also cause more generalized
bone loss that may lead to osteoporosis (fragile
bones that are prone to fracture).

Some people also experience the effects of
rheumatoid arthritis in places other than the joints.
About one-quarter develop rheumatoid nodules.
These are bumps under the skin that often form
close to the joints. Many people with rheumatoid
arthritis develop anemia, or a decrease in the nor-
mal number of red blood cells. Other effects, which
occur less often, include neck pain and dry eyes
and mouth. Very rarely, people may have inflam-
mation of the blood vessels, the lining of the lungs,
or the sac enclosing the heart.

Genetic (inherited) factors Scientists have
found that certain genes that play a role in the
immune system are associated with a tendency to
develop rheumatoid arthritis. At the same time,
some people with rheumatoid arthritis do not have
these particular genes, and other people have these
genes but never develop the disease. This suggests
that a person’s genetic makeup is an important part
of the story but not the whole answer. Clearly, how-
ever, more than one gene is involved in determin-
ing whether a person develops rheumatoid arthritis
and, if so, how severe the disease will become.

Environmental factors Many scientists think
that something must occur to trigger the disease
process in people whose genetic makeup makes
them susceptible to rheumatoid arthritis. An infec-
tious agent such as a virus or bacterium appears
likely, but the exact agent is not yet known. How-
ever, rheumatoid arthritis is not contagious. A per-
son cannot catch it from someone else.

Other factors Some scientists also think that a
variety of hormonal factors may be involved. These

hormones, or possibly deficiencies or changes in cer-
tain hormones, may promote the development of
rheumatoid arthritis in a genetically susceptible per-
son who has been exposed to a triggering agent from
the environment. Even though all the answers are
not known, one thing is certain: rheumatoid arthri-
tis develops as a result of an interaction of many fac-
tors. Much research is going on now to understand
these factors and how they work together.

Clinical Features

Rheumatoid arthritis can be difficult to diagnose in
its early stages for several reasons. First, there is no
single test for the disease. In addition, symptoms
differ from person to person and can be more
severe in some people than in others. Also, symp-
toms can be similar to those of other types of
arthritis and joint conditions, and some time may
be needed for other conditions to be ruled out as
possible diagnoses. Finally, the full range of symp-
toms develops over time, and only a few symptoms
may be present in the early stages. As a result, doc-
tors use a variety of tools to diagnose the disease
and to rule out other conditions.

Medical history This is the patient’s description
of symptoms and when and how they began. Good
communication between patient and doctor is
especially important here. For example, the pa-
tient’s description of pain, stiffness, and joint func-
tion and how these change over time is critical to
the doctor’s initial assessment of the disease and his
or her assessment of how the disease changes.

Physical examination This includes the doc-
tor’s examination of the joints, skin, reflexes, and
muscle strength.

Laboratory tests One common test is for
rheumatoid factor, an antibody that is eventually
present in the blood of most rheumatoid arthritis
patients. Not all people with rheumatoid arthritis
test positive for rheumatoid factor, however, espe-
cially early in the disease. Additionally, some oth-
ers who do test positive never develop the disease.
Other common tests include one that indicates the
presence of inflammation in the body (the erythro-
cyte sedimentation rate), a white blood cell count,
and a blood test for anemia.

X rays X rays are used to determine the degree
of joint destruction. They are not useful in the early
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stages of rheumatoid arthritis before bone damage
is evident, but they can be used later to monitor the
progression of the disease.

Treatment

Doctors use a variety of approaches to treat rheuma-
toid arthritis. These are used in different combina-
tions and at different times during the course of the
disease. They are chosen according to the patient’s
individual situation. No matter what treatment the
doctor and patient choose, however, the goals are
the same: relieve pain, reduce inflammation, slow
down or stop joint damage, and improve the per-
son’s sense of well-being and ability to function.

Lifestyle This approach includes several activi-
ties that help improve a person’s ability to function
independently and maintain a positive outlook.

REST AND EXERCISE Both rest and exercise
help in important ways. People with rheumatoid
arthritis need a good balance between the two,
with more rest when the disease is active and more
exercise when it is not. Rest helps to reduce active
joint inflammation and pain and to fight fatigue.
The length of time needed for rest will vary from
person to person. In general, though, shorter rest
breaks every now and then are more helpful than
long times spent in bed.

Exercise is important for maintaining healthy
and strong muscles, preserving joint mobility, and
maintaining flexibility. Exercise can also help peo-
ple sleep well, reduce pain, maintain a positive atti-
tude, and lose weight. Exercise programs should be
planned and carried out to take into account the
person’s physical abilities, limitations, and chang-
ing needs.

CARE OF JOINTS Some people find that using a
splint for a short time around a painful joint
reduces pain and swelling by supporting the joint
and letting it rest. Splints are used mostly on wrists
and hands but also on ankles and feet. A doctor or
a physical or occupational therapist can help a
patient get a splint and ensure that it fits properly.
Other ways to reduce stress on joints include self-
help devices (for example, zipper pullers and long-
handled shoe horns); devices to help with getting
on and off chairs, toilet seats, and beds; and
changes in the ways that a person carries out daily
activities.

Stress reduction People with rheumatoid
arthritis face emotional challenges as well as phys-
ical ones. The emotions they feel because of the
disease—fear, anger, and frustration—combined
with any pain and physical limitations can increase
their stress level. Although there is no evidence
that stress plays a role in causing rheumatoid
arthritis, it can make living with the disease diffi-
cult at times. Stress may also affect the amount of
pain a person feels. A number of successful tech-
niques can be used to cope with stress. Regular rest
periods can help, as can relaxation, distraction, or
visualization exercises. Exercise programs, parti-
cipation in support groups, and good communica-
tion with the health care team are other ways to
reduce stress.

HEALTHFUL DIET With the exception of sev-
eral specific types of oils, no scientific evidence
indicates that any specific food or nutrient helps or
harms most people with rheumatoid arthritis.
However, an overall nutritious diet with enough—
but not an excess of—calories, protein, and calcium
is important. Some people may need to be careful
about drinking alcoholic beverages because of the
medications they take for rheumatoid arthritis.
Those taking methotrexate may need to avoid alco-
hol altogether. Patients should ask their doctors for
guidance on this issue.

CLIMATE Some people notice that their arthri-
tis gets worse when the weather suddenly changes.
However, there is no evidence that a specific cli-
mate can prevent or reduce the effects of rheuma-
toid arthritis. Moving to a new place with a
different climate usually does not make a long-
term difference in a person’s rheumatoid arthritis.

Medications Most people who have rheuma-
toid arthritis take medications. Some medications
are used only for pain relief; others are used to
reduce inflammation. Still others—often called 
disease-modifying antirheumatic drugs, or
DMARDs—are used to try to slow the course of the
disease. The person’s general condition, the current
and predicted severity of the illness, the length of
time he or she will take the drug, and the drug’s
effectiveness and potential side effects are impor-
tant considerations in prescribing drugs for
rheumatoid arthritis. (See table of “Medications
Commonly Used to Treat Rheumatoid Arthritis” in
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Appendix VI. It shows currently used rheumatoid
arthritis medications, along with their effects, side
effects, and monitoring requirements.)

Traditionally, rheumatoid arthritis therapy has
involved an approach in which doctors prescribed
aspirin or similar drugs, rest, and physical therapy,
first and prescribed more powerful drugs later only
if the disease became much worse. Recently, many
doctors have changed their approach, especially for
patients with severe, rapidly progressing rheuma-
toid arthritis. This change is based on the belief
that early treatment with more powerful drugs and
the use of drug combinations in place of single
drugs may be more effective in halting the pro-
gression of the disease and reducing or preventing
joint damage.

Two new research studies reflect a rheumatoid
arthritis research effort moving at a breathtaking
pace, according to experts in the field. One study
has shown that a combination of the drugs inflix-
imab (Remicade) and methotrexate significantly
reduced the symptoms of RA and halted progres-
sion of joint damage over methotrexate treatment
alone in a 54-week trial of 428 patients. The other
reveals that etanercept (Enbrel), when compared
with methotrexate alone, also arrested joint dam-
age and more rapidly decreased symptoms in a 12-
month trial of 632 patients.

Peter E. Lipsky, M.D., scientific director of the
National Institute of Arthritis and Musculoskeletal
and Skin Diseases (NIAMS) and lead author of the
infliximab study, remarked that “in the last two
years, rheumatoid arthritis research has moved
further than in the last 30.” There has been much
excitement, he said, about the wealth of new treat-
ments now becoming available and the potential to
prevent and heal structural damage to the joints of
people with RA.

Dr. Lipsky led the infliximab study while at the
University of Texas Southwestern Medical Center
in Dallas. According to the paper, nearly 52 percent
of the patients taking the infliximab/methotrexate
combination showed symptom reductions, com-
pared with 17 percent of methotrexate-only
patients. X-ray examination showed that joint
damage was halted in those given the drug combi-
nation. In 40 to 55 percent of patients, joint dam-
age decreased, implying that some damage had

been repaired. Joint damage proceeded in the
group given only methotrexate. The combination,
which was well tolerated, also significantly
improved quality of life. The benefits of the drug
combination was sustained during the second year
of the study.

In the second study, led by Joan Bathon, M.D., at
Johns Hopkins University, Baltimore, etanercept
was compared with methotrexate in patients with
early disease. Etanercept acted more rapidly than
methotrexate and also resulted in fewer adverse
events. The rate of joint damage, as measured by 
X rays, was significantly reduced in the etanercept
group compared with the methotrexate-treated
group. After one year of treatment, 72 percent of the
etanercept patients had no progression in erosions
compared with 60 percent of the methotrexate-
treated patients.

Infliximab and etanercept belong to a class of
drugs called biological response modifiers that neutral-
ize the inflammatory protein tumor necrosis factor.
The drugs act by blocking the activity of destructive
inflammatory cells that cause the joint damage
characteristic of RA.

Methotrexate is a drug that suppresses the
immune system and has been used historically in
higher doses for cancer therapy. It was approved
over a decade ago for treating certain types of
arthritis and skin conditions.

Surgery Several types of surgery are available
to patients with severe joint damage. The primary
purpose of these procedures is to reduce pain,
improve the affected joint’s function, and improve
the patient’s ability to perform daily activities.
Surgery is not for everyone, however, and the deci-
sion should be made only after careful considera-
tion by patient and doctor. Together they should
discuss the patient’s overall health, the condition of
the joint or tendon that will be operated on, and
the reason for and the risks and benefits of the 
surgical procedure. Cost may be another factor.
Commonly performed surgical procedures include
joint replacement, tendon reconstruction, and 
synovectomy.

JOINT REPLACEMENT This is the most fre-
quently performed surgery for rheumatoid arthri-
tis. It is done primarily to relieve pain and
improve or preserve joint function. Artificial
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joints are not always permanent and may eventu-
ally have to be replaced. This may be an issue for
younger people.

TENDON RECONSTRUCTION Rheumatoid ar-
thritis can damage and even rupture tendons, the
tissues that attach muscle to bone. This surgery,
which is used most frequently on the hands, recon-
structs the damaged tendon by attaching an intact
tendon to it. This procedure can help to restore
hand function, especially if the tendon is com-
pletely ruptured.

SYNOVECTOMY In this surgery, the doctor
actually removes the inflamed synovial tissue. Syn-
ovectomy by itself is seldom performed now
because not all of the tissue can be removed and
the tissue eventually grows back. Synovectomy is
done as part of reconstructive surgery, especially
tendon reconstruction.

Routine monitoring and ongoing care Regular
medical care is important to monitor the course of
the disease, determine the effectiveness and 
any negative effects of medications, and change
therapies as needed. Monitoring typically includes
regular visits to the doctor. It may also include
blood, urine, and other laboratory tests and also 
X rays.

Alternative and complementary therapies
Special diets, vitamin supplements, and other alter-
native approaches have been suggested for the
treatment of rheumatoid arthritis. Although many
of these approaches may not be harmful in and of
themselves, controlled scientific studies either have
not been conducted or have found no definite ben-
efit to these therapies. Some alternative or comple-
mentary approaches may help the patient cope or
reduce some of the stress associated with living
with a chronic illness. As with any therapy, patients
should discuss the benefits and drawbacks with
their doctors before beginning an alternative or
new type of therapy. If the doctor feels the
approach will not be harmful, it can be incorpo-
rated into a patient’s treatment plan. However, not
to neglecting regular health care is important. The
Arthritis Foundation publishes material on alterna-
tive therapies as well as established therapies, and
patients may want to contact this organization for
information.(See also JUVENILE ARTHRITIS, RHEUMA-
TOID ARTHRITIS RESEARCH.)
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rheumatoid arthritis research Over the past sev-
eral decades, research has greatly increased
researchers’ understanding of immunology, genet-
ics, and cellular and molecular biology. This foun-
dation in basic science is now showing results in
several areas important to rheumatoid arthritis.
Scientists are thinking about rheumatoid arthritis
in exciting ways that were not possible even 10
years ago.

The National Institutes of Health (NIH) funds a
wide variety of medical research at its headquarters
in Bethesda, Maryland, and at universities and
medical centers across the United States. One of the
NIH institutes, the National Institute of Arthritis
and Musculoskeletal and Skin Diseases (NIAMS), is
a major supporter of research and research training
in rheumatoid arthritis through grants to individ-
ual scientists, specialized centers of research, and
multipurpose arthritis and musculoskeletal diseases
centers.

The following are examples of current research
directions in rheumatoid arthritis supported by the
federal government through the NIAMS and other
parts of the NIH:

• Scientists are looking at basic abnormalities in
the immune systems of people with rheumatoid
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arthritis and in some animal models of the dis-
ease to understand why and how the disease
develops. Findings from these studies may lead
to precise, targeted therapies that could stop the
inflammatory process in its earliest stages. They
may even lead to a vaccine that could prevent
rheumatoid arthritis.

• Researchers are studying genetic factors that pre-
dispose some people to developing rheumatoid
arthritis as well as factors connected with disease
severity. Findings from these studies should in-
crease understanding of the disease and will help
develop new therapies as well as guide treatment
decisions. In a major effort aimed at identifying
genes involved in rheumatoid arthritis, the NIH
and the Arthritis Foundation have joined toge-
ther to support the North American Rheumatoid
Arthritis Consortium. This group of 12 research
centers around the United States is collecting
medical information and genetic material from
1,000 families in which two or more siblings have
rheumatoid arthritis. It will serve as a national
resource for genetic studies of this disease.

• Scientists are also gaining insights into the
genetic basis of rheumatoid arthritis by studying
rats with autoimmune inflammatory arthritis
that resembles human disease. NIAMS re-
searchers have identified several genetic regions
that affect arthritis susceptibility and severity in
these animal models of the disease. They have
found some striking similarities between rats
and humans. Identifying disease genes in rats
should provide important new information that
may yield clues to the causes of rheumatoid
arthritis in humans.

• Scientists are studying the complex relationships
among the hormonal, nervous, and immune
systems in rheumatoid arthritis. For example,
they are exploring whether and how the normal
changes in the levels of steroid hormones (such
as estrogen and testosterone) during a person’s
lifetime may be related to the development,
improvement, or flares of the disease. Scientists
are also looking at how these systems interact
with environmental and genetic factors. Results
from these studies may suggest new treatment
strategies.

• Researchers are exploring why so many more
women than men develop rheumatoid arthritis.
In hopes of finding clues, they are studying
female and male hormones and other elements
that differ between women and men, such as
possible differences in their immune responses.

• To find clues to new treatments, researchers are
examining why rheumatoid arthritis often
improves during pregnancy. Results of one
study suggest that the explanation may be
related to differences in certain special proteins
between a mother and her unborn child. These
proteins help the immune system distinguish
between the body’s own cells and foreign cells.
Such differences, the scientists speculate, may
change the activity of the mother’s immune sys-
tem during pregnancy.

• A growing body of evidence indicates that infec-
tious agents, such as viruses and bacteria, may
trigger rheumatoid arthritis in people who have
an inherited predisposition to the disease. Inves-
tigators are trying to discover which infectious
agents may be responsible. More broadly, they
are also working to understand the basic mech-
anisms by which these agents might trigger the
development of rheumatoid arthritis. Identify-
ing the agents and understanding how they
work could lead to new therapies.

• Scientists are searching for new drugs or combi-
nations of drugs that can reduce inflammation,
can slow or stop the progression of rheumatoid
arthritis, and also have few side effects. Studies
in humans have shown that a number of com-
pounds have such potential. For example, some
studies are breaking new ground in the area of
biopharmaceuticals, or biologics. These new
drugs are based on compounds occurring natu-
rally in the body and are designed to target spe-
cific aspects of the inflammatory process.

• Investigators have also shown that treatment of
rheumatoid arthritis with minocycline, a drug in
the tetracycline family, has a modest benefit.
The effects of a related tetracycline called doxy-
cycline are under investigation. Other studies
have shown that the omega-3 fatty acids in cer-
tain fish or plant seed oils also may reduce
rheumatoid arthritis inflammation. However,
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many people are not able to tolerate the large
amount of oil necessary for any benefit.

• Investigators are examining many issues related
to quality of life for rheumatoid arthritis patients
and quality, cost, and effectiveness of health
care services for these patients. Scientists have
found that even a small improvement in a
patient’s sense of physical and mental well-
being can have an impact on his or her quality
of life and use of health care services. Results
from studies like these will help health care
providers design integrated treatment strategies
that cover all of a patient’s needs—emotional as
well as physical.

Scientists are making rapid progress in under-
standing the complexities of rheumatoid arthri-
tis—how and why it develops, why some people
get it and others do not, and why some people get
it more severely than others. Results from research
are having an impact today, enabling people with
rheumatoid arthritis to remain active in life, fam-
ily, and work far longer than was possible 20 years
ago. There is also hope for tomorrow, as re-
searchers continue to explore ways of stopping 
the disease process early, before it becomes
destructive, or even preventing rheumatoid arthri-
tis altogether.

RNA (ribonucleic acid) A chemical similar to a
single strand of DNA. In RNA, the letter U, which
stands for uracil, is substituted for T in the genetic
code. RNA delivers DNA’s genetic message to the
cytoplasm of a cell, where proteins are made.

risk factors Environmental, chemical, psycholog-
ical, physiological, or genetic elements that cause a

person to be more likely to develop a disease. Risk
factors for many autoimmune diseases are still
being determined, but some have been linked to
genes, infections, and the environment. Risk fac-
tors for selected autoimmune diseases:

• RHEUMATOID ARTHRITIS—Infectious arthritis,
gout, repeated injuries, obesity, age, occupa-
tional exposure to silica dust; strong genetic.

• SYSTEMIC LUPUS ERYTHEMATOSUS—Ultraviolet
light, hormonal factors, industrial chemicals;
strong genetic and black race; stress can cause a
relapse.

• MULTIPLE SCLEROSIS—Exposure to a virus or bac-
teria, smoking; strong genetic.

• CROHN’S DISEASE—Lack of earlier exposure to
infections; genetic, Jewish.

• ULCERATIVE COLITIS—Lack of earlier exposure to
infections, genetic.

• FIBROMYALGIA—Injury, trauma, stress, or a virus.

• GRAVES’ DISEASE—Physical or emotional stress.
Environmental factors may trigger; strong famil-
ial.

• SCLERODERMA—Occupational exposure to silica
dust or vinyl chloride, childbearing years, black
race.

• HASHIMOTO’S THYROIDITIS—Iodine intake,
lithium, age, strong familial; possibly a virus.

• SJÖGREN’S SYNDROME—Mid-adult years, strong
familial.

• INSULIN-DEPENDENT DIABETES—Virus may trigger,
strong genetic.

Source: Connecticut Women’s Health, Hartford, Conn.:
Connecticut Department of Public Health, 2001.
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salivary glands Organs that secrete saliva, a
watery or viscous substance that moistens and soft-
ens food, in the mouth. The salivary glands include
three major pairs of glands—the parotid glands in
front of the ear, the sublingual glands on the floor
of the mouth under the tongue, and the sub-
mandibular glands below the lower jaw. Saliva
helps an individual speak, eat, chew, and swallow,
and it protects the teeth and gums from microbial
infection. When saliva is insufficient, the mouth
feels dry, a condition called XEROSTOMIA. The sali-
vary glands are severely damaged and atrophy in a
number of autoimmune disorders such as SJÖ-
GREN’S DISEASE and SYSTEMIC LUPUS ERYTHEMATOSUS.
The damage is done partly by the formation of
immune complexes (antigen-antibody associa-
tions), which are precipitated in the gland and ini-
tiate the destruction or by the action of cytotoxic
(cell-damaging) T cells. In these circumstances, the
loss of saliva is permanent.

sarcoidosis A chronic disease that may affect
many body systems. It can appear in almost any
body organ but most often starts in the lungs or
lymph nodes. It is characterized by small collec-
tions of cells called granulomas. Sarcoidosis may be
misdiagnosed as tuberculosis, which is also charac-
terized by granuloma formations. The disease
varies in severity and may affect any part of the
body.

Sarcoidosis was first identified over 100 years
ago by two dermatologists working independently,
Dr. Jonathan Hutchinson in England and Dr. Cae-
sar Boeck in Norway. Sarcoidosis was originally
called Hutchinson’s disease or Boeck’s disease. Dr.
Boeck went on to fashion today’s name for the dis-
ease from the Greek words “sark” and “oid,” mean-

ing fleshlike. The term describes the skin eruptions
that are frequently caused by the illness.

Sarcoidosis was once considered a rare disease.
Scientists now know that it is a common chronic
illness that appears all over the world. In Sweden,
the disease affects 6.5 persons in 10,000. Not until
the mid-1940s—when a large number of cases
were identified during mass chest X-ray screening
for the armed forces—was its high prevalence rec-
ognized in North America. It is the most common
of the fibrotic lung disorders and occurs often
enough in the United States for Congress to have
declared a national Sarcoidosis Awareness Day in
1990.

Anyone can get sarcoidosis. It occurs in all races
and in both sexes. Nevertheless, the risk is greater
if one is a young African-American adult, espe-
cially an African-American woman, or of Scandi-
navian, German, Irish, or Puerto Rican origin. No
one knows why.

Because sarcoidosis can escape diagnosis or be
mistaken for several other diseases, scientists can
only guess at how many people are affected. The
best estimate today is that about five in 100,000
Caucasian people in the United States have sar-
coidosis. Among African Americans, it occurs more
frequently, in probably 40 out of 100,000 people.

There are about 25,000 cases in the United
States, and the disease is most common in the
southeast part of the United States. Overall, there
appear to be 20 cases per 100,000 in cities on the
East Coast and somewhat fewer in rural locations.
Some scientists, however, believe these figures
greatly underestimate the percentage of the U.S.
population with sarcoidosis.

Sarcoidosis occurs predominantly between the
ages of 20 and 40 years. Caucasian women are just
as likely as Caucasian men to get sarcoidosis, but



African-American females get sarcoidosis two times
as often as African-American males. Also, Cau-
casian patients are more likely to develop the
milder form of the disease; African Americans tend
to develop the more chronic and severe form.

Causes

The cause of sarcoidosis is suspected of being
autoimmune and may be triggered by an agent
such as a slow virus or possibly a variety of other
toxic agents. Genetic predisposition may also be an
important factor in the development of sarcoidosis.

Clinical Features

Not all cases of sarcoidosis are alike. Some patients
have few if any symptoms, while others experience
many. The disease can appear suddenly and disap-
pear. Alternatively, it can develop gradually and go
on to produce symptoms that come and go, some-
times for a lifetime. As sarcoidosis progresses, small
lumps, or granulomas, appear in the affected tis-
sues. In the majority of cases, these granulomas
clear up, either with or without treatment. In the
few cases where the granulomas do not heal and
disappear, the tissues tend to remain inflamed and
become scarred (fibrotic).

Shortness of breath (dyspnea) and a cough that
will not go away can be among the first symptoms
of sarcoidosis. However, sarcoidosis can also show
up suddenly with the appearance of skin rashes.
Red bumps (erythema nodosum) on the face, arms,
or shins and inflammation of the eyes are also
common symptoms. It is not unusual, however, for
sarcoidosis symptoms to be more general. Weight
loss, fatigue, night sweats, fever, or an overall feel-
ing of ill health can also be clues to the disease.

The lungs are usually the first site involved in sar-
coidosis. About nine out of 10 sarcoidosis patients
have some type of lung problem, with nearly one-
third of these patients showing some respiratory
symptoms—usually coughing, either dry or with
phlegm, and dyspnea. Occasionally, patients have
chest pain and a feeling of tightness in the chest.

Sarcoidosis of the lungs is thought to begin with
alveolitis (inflammation of the alveoli), the tiny
saclike air spaces in the lungs where carbon diox-
ide and oxygen are exchanged. Alveolitis either
clears up spontaneously or leads to granuloma for-

mation. Eventually fibrosis can form, causing the
lung to stiffen and making breathing even more
difficult.

In addition to the lungs and lymph nodes, the
body organs more likely than others to be affected
by sarcoidosis are the liver, skin, heart, nervous
system, and kidneys, in that order of frequency.
Patients can have symptoms related to the specific
organ affected, they can have only general symp-
toms, or they can be without any symptoms what-
soever. Symptoms can also vary according to how
long the illness has been under way, where the
granulomas are forming, how much tissue has
become affected, and whether the granulomatous
process is still active. Enlargement of the salivary or
tear glands and cysts in bone tissue are also among
sarcoidosis signals.

Eye disease occurs in about 20 to 30 percent of
patients with sarcoidosis, particularly in children
who get the disease. Almost any part of the eye can
be affected—the membranes of the eyelids, cornea,
outer coat of the eyeball (sclera), retina, and lens.
The eye involvement can start with no symptoms
at all or with reddening or watery eyes.

The skin is affected in about 20 percent of sar-
coidosis patients. Skin sarcoidosis is usually marked
by small, raised patches on the face. Occasionally,
the patches are purplish in color and larger. Patches
can also appear on limbs, the face, and buttocks.

In an occasional case (1 percent to 5 percent),
sarcoidosis can lead to neurological problems. For
example, sarcoid granulomas can appear in the
brain, spinal cord, and facial and optic nerves.
Facial paralysis and other symptoms of nerve dam-
age call for prompt treatment.

Laboratory Tests

No single test can be relied on for a correct diagno-
sis of sarcoidosis. X rays and blood tests are usually
the first procedures the doctor will order. Pul-
monary function tests often provide clues to diag-
nosis. Other tests may also be used, some more
often than others. Many of the tests used to diag-
nose sarcoidosis can also help the doctor follow the
progress of the disease and determine whether the
sarcoidosis is getting better or worse.

Chest X ray A picture of the lungs and heart, as
well as the surrounding tissues containing lymph
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nodes, where infection-fighting white blood cells
form, can give the first indication of sarcoidosis. For
example, a swelling of the lymph glands between
the two lungs can show up on an X ray. An X ray
can also show which areas of the lung are affected.

Pulmonary function tests By performing a
variety of tests called pulmonary function tests
(PFT), the doctor can find out how well the lungs
are doing their job of expanding and exchanging
oxygen and carbon dioxide with the blood. The
lungs of sarcoidosis patients cannot handle these
tasks as well as they should. This is because granu-
lomas and fibrosis of lung tissue decrease lung
capacity and disturb the normal flow of gases
between the lungs and the blood.

One PFT procedure calls for the patient to
breathe into a machine, called a spirometer. It is a
mechanical device that records changes in the lung
size as air is inhaled and exhaled as well as the time
the patient takes to do this.

Blood tests Blood analyses can evaluate the
number and types of blood cells in the body and
how well the cells are functioning. They can also
measure the levels of various blood proteins
known to be involved in immunological activities.
They can show increases in serum calcium levels
and abnormal liver function that often accompany
sarcoidosis.

Blood tests can measure a blood substance called
angiotensin-converting enzyme (ACE). Because
the cells that make up granulomas secrete large
amounts of ACE, the enzyme levels are often high
in patients with sarcoidosis. ACE levels, however,
are not always high in sarcoidosis patients, and
increased ACE levels can also show up in other ill-
nesses.

Bronchoalveolar lavage This test uses an
instrument called a bronchoscope—a long, narrow
tube with a light at the end—to wash out, or
lavage, cells and other materials from inside the
lungs. This wash fluid is then examined for the
amount of various cells and other substances that
reflect inflammation and immune activity in the
lungs. A high number of white blood cells in this
fluid usually indicates an inflammation in the
lungs.

Biopsy Microscopic examination of specimens
of lung tissue obtained with a bronchoscope, or of

specimens of other tissues, can tell a doctor where
granulomas have formed in the body.

Gallium scanning In this procedure, the 
doctor injects the radioactive chemical element 
gallium-67 into the patient’s vein. The gallium col-
lects at places in the body affected by sarcoidosis
and other inflammatory conditions. Two days after
the injection, the body is scanned for radioactivity.

Increases in gallium uptake at any site in the
body indicate that inflammatory activity has devel-
oped at the site and also give an idea of which tis-
sue, and how much tissue, has been affected.
However, because any type of inflammation causes
gallium uptake, a positive gallium scan does not
necessarily mean that the patient has sarcoidosis.

Kveim test This test involves injecting a stan-
dardized preparation of sarcoid tissue material into
the skin. On the one hand, a unique lump formed
at the point of injection is considered positive for
sarcoidosis. On the other hand, the test result is not
always positive even if the patient has sarcoidosis.

The Kveim test is not used often in the United
States because no test material has been approved
for sale by the U.S. Food and Drug Administration.
However, a few hospitals and clinics may have
some standardized test preparation prepared pri-
vately for their own use.

Slit lamp examination An instrument called a
slit lamp, which permits examination of the inside
of the eye, can be used to detect silent damage from
sarcoidosis.

Complications

From 20 percent to 30 percent of sarcoidosis patients
are left with some permanent lung damage. In 10
percent to 15 percent of the patients, sarcoidosis can
become chronic. When either the granulomas or
fibrosis seriously affect the function of a vital
organ—the lungs, heart, nervous system, liver, or
kidneys, for example—sarcoidosis can be fatal. This
occurs 5 percent to 10 percent of the time. In a few
cases, cataracts, glaucoma, and blindness can result.

Although severe sarcoidosis can reduce the
chances of becoming pregnant, particularly for
older women, many young women with sarcoido-
sis have given birth to healthy babies while on
treatment. Patients planning to have a baby should
discuss the matter with their doctor. Medical
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checkups all through pregnancy and immediately
thereafter are especially important for sarcoidosis
patients. In some cases, bed rest is necessary during
the last three months of pregnancy.

Treatment

Sarcoidosis often goes away by itself, with those
cases healing in 24 to 36 months. Although sar-
coidosis may go away spontaneously without treat-
ment, many patients will have it for their lifetime.
There is no cure at this time, but sarcoidosis can be
controlled with medications.

When therapy is recommended, the main goal is
to keep the lungs and other affected body organs
working and to relieve symptoms. The disease is
considered inactive once the symptoms fade. After
many years of experience with treating the disease,
corticosteroids remain the primary treatment for
inflammation and granuloma formation. Pred-
nisone is probably the corticosteroid most often
prescribed today. No treatment is available at pre-
sent to reverse the fibrosis that might be present in
advanced sarcoidosis.

Occasionally, a blood test will show a high blood
level of calcium accompanying sarcoidosis. The
reasons for this are not clear. Some scientists
believe that this condition is not common. When it
does occur, the patient may be advised to avoid 
calcium-rich foods, vitamin D, or sunlight or to
take prednisone; this corticosteroid quickly re-
verses the condition.

Because sarcoidosis can disappear even without
therapy, doctors sometimes disagree on when to
start the treatment, what dose to prescribe, and
how long to continue the medicine. The doctor’s
decision depends on the organ system involved and
how far the inflammation has progressed. If the
disease appears to be severe—especially in the
lungs, eyes, heart, nervous system, spleen, or kid-
neys—the doctor may prescribe corticosteroids.

Corticosteroid treatment usually results in
improvement. Symptoms often start up again, how-
ever, when it is stopped. Treatment, therefore, may
be necessary for several years, sometimes for as long
as the disease remains active or to prevent relapse.

Frequent checkups are important so that the
doctor can monitor the illness and, if necessary,
adjust the treatment. Corticosteroids, for example,

can have side effects—mood swings, swelling, and
weight gain because the treatment tends to make
the body hold on to water; high blood pressure;
high blood sugar; and craving for food. Long-term
use can affect the stomach, skin, and bones. This
situation can bring on stomach pain, an ulcer, or
acne, or it can cause the loss of calcium from bones.
However, if the corticosteroid is taken in carefully
prescribed, low doses, the benefits from the treat-
ment are usually far greater than the problems.

Besides corticosteroids, various other drugs have
been tried, but their effectiveness has not been
established in controlled studies. These drugs
include chloroquine and D-penicillamine.

Several drugs such as chlorambucil, azathio-
prine, methotrexate, and cyclophosphamide, which
might suppress alveolitis by killing the cells that
produce granulomas, have also been used. None
has been evaluated in controlled clinical trials, and
the risk of using these drugs is high, especially in
pregnant women.

Cyclosporine, a drug used widely in organ trans-
plants to suppress immune reaction, has been eval-
uated in one controlled trial. It was found to be
unsuccessful.
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sarcoidosis research Many questions about sar-
coidosis remain unanswered. Identifying the agent
that causes the illness, along with the inflam-
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matory mechanisms that set the stage for the al-
veolitis, granuloma formation, and fibrosis that
characterize the disease, is the major aim of the
National Heart, Lung, and Blood Institute’s pro-
gram on sarcoidosis. Development of reliable
methods of diagnosis, treatment, and eventually,
the prevention of sarcoidosis is the ultimate goal.

Originally, scientists thought that sarcoidosis
was caused by an acquired state of immunological
inertness (anergy). This notion was revised a few
years ago when the technique of bronchoalveolar
lavage provided access to a vast array of cells and
cell-derived mediators operating in the lungs of
sarcoidosis patients. Sarcoidosis is now believed to
be associated with a complex mix of immunologi-
cal disturbances involving simultaneous activation,
as well as depression, of certain immunological
functions.

Immunological studies on sarcoidosis patients
show that many of the immune functions associ-
ated with thymus-derived white blood cells, called
T lymphocytes or T cells, are depressed. The
depression of this cellular component of systemic
immune response is expressed in the inability of
the patients to evoke a delayed hypersensitivity
skin reaction (a positive skin test) when tested by
the appropriate foreign substance, or antigen,
underneath the skin.

In addition, the blood of sarcoidosis patients
contains a reduced number of T cells. These T cells
do not seem capable of responding normally when
treated with substances known to stimulate the
growth of laboratory-cultured T cells. Neither do
they produce their normal complement of immu-
nological mediators, cytokines, through which the
cells modify the behavior of other cells.

In contrast to the depression of the cellular
immune response, the humoral immune response
of sarcoidosis patients is often elevated. The
humoral immune response is reflected by the pro-
duction of circulating antibodies against a variety of
exogenous antigens, including common viruses.
This humoral component of systemic immune
response is mediated by another class of lympho-
cytes known as B lymphocytes, or B cells, because
they originate in the bone marrow.

In another indication of heightened humoral
response, sarcoidosis patients seem prone to de-

velop autoantibodies (antibodies against endoge-
nous antigens) similar to rheumatoid factors.

With access to the cells and cell products in the
lung tissue compartments through the bron-
choalveolar technique, researchers can comple-
ment the above investigations at the blood level by
analyzing local inflammatory and immune events
in the lungs.

In contrast to what is seen at the systemic level,
the cellular immune response in the lungs seems to
be heightened rather than depressed. The height-
ened cellular immune response in the diseased tis-
sue is characterized by significant increases in
activated T lymphocytes with certain characteristic
cell-surface antigens as well as in activated alveolar
macrophages.

This pronounced, localized cellular response is
also accompanied by the appearance in the lung 
of an array of mediators that are thought to con-
tribute to the disease process. These include 
interleukin-1, interleukin-2, B cell growth factor, B
cell differentiation factor, fibroblast growth factor,
and fibronectin.

Because a number of lung diseases follow respi-
ratory tract infections, ascertaining whether a virus
can be implicated in the events leading to sarcoido-
sis remains an important area of research. Some
recent observations seem to provide suggestive
leads on this question. In these studies, the genes of
cytomegalovirus (CMV), a common disease-causing
virus, were introduced into lymphocytes, and the
expression of the viral genes was studied. It was
found that the viral genes were expressed both
during acute infection of the cells and when the
virus was not replicating in the cells. However, this
expression seemed to take place only when the T
cells were activated by some injurious event.

In addition, the product of a CMV gene was
found capable of activating the gene in alveolar
macrophages responsible for the production of
interleukin-1. Since interleukin-1 levels are found
to increase in alveolar macrophages from patients
with sarcoidosis, this suggests that certain viral
genes can enhance the production of inflammatory
components associated with sarcoidosis. Whether
these findings implicate viral infections in the dis-
ease process in sarcoidosis is unclear. Future
research with viral models may provide clues to the
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molecular mechanisms that trigger alterations in
lymphocyte and macrophage regulation leading to
sarcoidosis.

In 1995, the National Heart, Lung, and Blood
Institute started a multicenter case control study of
the etiology of sarcoidosis. The investigation is col-
lecting information and specimens for use in inves-
tigation of environmental, occupational, lifestyle,
and genetic risk factors for sarcoidosis. Examina-
tion of the natural history of sarcoidosis is planned
in patients at early and late stages of the disease.
Such information should improve scientists’
understanding of the cause(s) of sarcoidosis and
provide insight into how to prevent and treat the
disease better.

National Institutes of Health National Heart, Lung, and
Blood Institute. Sarcoidosis, NIH Publication No. 95-
3093, 1995.

scavenger cells Any of a diverse group of cells
that have the capacity to engulf and destroy foreign
materials, dead tissues, or other cells. They include
macrophages and polymorphonuclear neutrophils.

school, attending with autoimmune diseases As
expressed by Vetiska et al.:

Regular school attendance is important for a child’s
academic achievement, formation of peer relation-
ships, and self-esteem. But children with chronic
illnesses such as type 1 diabetes, juvenile rheuma-
toid arthritis, chronic fatigue syndrome, and other
autoimmune diseases have greater school absen-
teeism rates than their healthier peers. Research
suggests that chronic fatigue syndrome produces
more long-term sickness absence than any other
condition in schoolchildren. In their pilot study,
Vetiska et al found that diabetic children miss, on
average, a little more than one week per school
year more than their non-diabetic siblings.

In addition to the attendance problem, diabetic
children face other issues at school. According to
Crawford, “There is a danger that teachers may
think kids with diabetes sometimes pretend to
feel low or high to get out of an activity they do
not like. This is very unlikely. Most kids with dia-
betes don’t want to be different, and they don’t
want their diabetes to cause them to be treated
differently.”

But in order to perform well in school, a child’s
blood sugar needs to remain in the acceptable
range. Left untreated, both high- and low-blood-
sugar levels can affect the child’s ability to concen-
trate on schoolwork and participate in school
activities. The results of one study suggest that the
subtle cognitive deficits often documented in chil-
dren with Type 1 diabetes may not significantly
limit their academic abilities over time, but careful
monitoring is still needed to ensure that episodes of
hypoglycemia associated with seizures are not
adversely affecting learning.

For some autoimmune diseases, such as juve-
nile arthritis or chronic fatigue syndrome, the fam-
ily will need to request an Individual Education
Plan from the school, likely incorporating home
and/or distance learning for at least part of the
school year. It may be necessary for the student’s
pediatrician to help set this up and monitor the
child’s progress.
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SCID mouse A laboratory animal that, lacking an
enzyme necessary to fashion an immune system of
its own, can be turned into a model of the human
immune system when injected with human
immune system cells.

scleritis A potentially serious, severe, destructive,
vision-threatening inflammation of the sclera (the
white part of the eye). In over 50 percent of cases,
it is associated with systemic autoimmune disease
such as rheumatoid arthritis, ankylosing spondyli-
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tis, systemic lupus erythematosus, polyarteritis no-
dosa, and Wegener’s granulomatosis.

Scleritis is most common between the ages of 30
and 60, and it affects women more often than men.
Only rarely does it occur in children.

Causes

When not associated with autoimmune disease,
scleritis can be caused by infections or chemical
injuries. In some cases, the cause is unknown.

Clinical Features

Patients with scleritis will complain of very severe
eye pain. Other symptoms include redness in the
eye, which may turn into an intense purple. In a
few cases, there will be blurred vision, sensitivity to
light, or tearing of the eye. Bulging eyes may also
be associated with this disease. Scleritis is usually
confined to one eye but may appear in both.

Complications

If untreated, perforation of the eyeball may occur.
Other complications may include keratitis (inflam-
mation of the cornea), cataracts (scarring of the
lens), uveitis (inflammation of the eye behind the
pupil), and glaucoma (elevated pressure in the eye
that may lead to vision loss).

Treatment

Treatment usually begins with eyedrops and a sys-
temic corticosteroid such as prednisone. Non-
steroidal anti-inflammatories such as ibuprofen

may be used for pain relief. If the scleritis is unre-
sponsive to systemic corticosteroids or when the
patient has necrotizing scleritis (a more rare, seri-
ous type, which causes thinning of the sclera) and
rheumatoid arthritis, systemic immunosuppression
with drugs such as cyclophosphamide or azathio-
prine may be prescribed. Scleritis usually responds
to treatment, but the condition may reappear.

scleroderma A chronic autoimmune disease
that involves the skin and connective tissue. It was
first described in medical literature in the 18th
century. In localized scleroderma, the skin shows
one or more patches of sclerosis (thickening and
hardening). The systemic type involves the skin
and the connective tissue, and it can affect the
whole body. Both groups include subgroups. (See
chart.)

Derived from the Greek words “sklerosis,” mean-
ing hardness, and “derma,” meaning skin, sclero-
derma literally means hard skin. Though it is often
referred to as if it were a single disease, scleroderma
is really a symptom of a group of diseases that
involve the abnormal growth of connective tissue,
which supports the skin and internal organs. It is
sometimes used, therefore, as an umbrella term for
these disorders. In some forms of scleroderma, hard,
tight skin is the extent of this abnormal process. In
other forms, however, the problem goes much
deeper, affecting blood vessels and internal organs,
such as the heart, lungs, and kidneys.
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Scleroderma is called both a rheumatic disease
and a connective tissue disease. The term rheumatic
disease refers to a group of conditions characterized
by inflammation and/or pain in the muscles, joints,
or fibrous tissues. A connective tissue disease is one
that affects the major connecting substance (colla-
gen) in the skin, tendons, and bones.

There are different ways these groups and sub-
groups of scleroderma may be broken down or
referred to and doctors may use different terms
from what is shown in the figure. However, the 
following is a common way of classifying these 
diseases.

Localized Scleroderma

Localized types of scleroderma are those limited to
the skin, related tissues, and, in some cases, the
muscle below. Internal organs are not affected by
localized scleroderma, and localized scleroderma
can never progress to the systemic form of the dis-
ease. Often, localized conditions improve or go
away on their own over time. However, the skin
changes and damage that occur when the disease is
active can be permanent. For some people, local-
ized scleroderma is serious and disabling. There are
two generally recognized types of localized sclero-
derma, morphea and linear scleroderma.

Morphea Morphea comes from a Greek word
that means “form” or “structure.” The word refers
to local patches of scleroderma. The first signs of
the disease are reddish patches of skin that thicken
into firm, oval-shaped areas. The center of each
patch becomes ivory colored with violet borders.
These patches sweat very little and have little hair
growth. Patches appear most often on the chest,
stomach, and back. Sometimes they appear on the
face, arms, and legs.

Morphea can be either localized or generalized.
Localized morphea limits itself to one or several
patches, ranging in size from 0.5 inches to 12
inches in diameter. The condition sometimes
appears on areas treated by radiation therapy.
Some people have both morphea and linear sclero-
derma. The disease is referred to as generalized
morphea when the skin patches become very hard
and dark and spread over larger areas of the body.

Regardless of the type, morphea generally fades
out in three to five years. However, people are

often left with darkened skin patches and, in rare
cases, muscle weakness.

Linear scleroderma As suggested by its name,
the disease has a single line or band of thickened
and/or abnormally colored skin. Usually, the line
runs down an arm or leg, but in some people, it
runs down the forehead. People sometimes use the
French term en coup de sabre, or “sword stroke,” to
describe this highly visible line.

Systemic Scleroderma

Systemic scleroderma, also known as systemic scle-
rosis, is the term for the disease that not only
includes the skin but also involves the tissues
beneath, including the blood vessels and major
organs. Systemic sclerosis is typically broken down
into diffuse and limited disease. People with sys-
temic sclerosis often have all or some of the symp-
toms that some doctors call CREST, which stands
for calcinosis, Raynaud’s phenomenon, esophageal
dysfunction, sclerodactyly, and telangiectasias.

Calcinosis The formation of calcium deposits
in the connective tissues, which can be detected by
X ray. They are typically found on the fingers,
hands, face, and trunk and on the skin above the
elbows and knees. When the deposits break
through the skin, painful ulcers can result.

Raynaud’s phenomenon A condition in which
the small blood vessels of the hands and/or feet
contract in response to cold or anxiety. As the ves-
sels contract, the hands or feet turn white and cold,
then blue. As blood flow returns, they become red.
Fingertip tissues may suffer damage, leading to
ulcers, scars, or gangrene.

Esophageal dysfunction Impaired function of
the esophagus (the tube connecting the throat 
and the stomach) that occurs when smooth mus-
cles in the esophagus lose normal movement. In
the upper esophagus, the result can be swallowing
difficulties; in the lower esophagus, the problem
can cause chronic heartburn or inflammation.

Sclerodactyly Thick and tight skin on the fin-
gers, resulting from deposits of excess collagen
within skin layers. The condition makes bending or
straightening the fingers harder. The skin may also
appear shiny and darkened, with hair loss.

Telangiectasias Small red spots on the hands
and face that are caused by the swelling of tiny
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blood vessels. While not painful, these red spots
can create cosmetic problems.

Limited scleroderma Limited scleroderma typ-
ically comes on gradually and affects the skin only
in certain areas: the fingers, hands, face, lower
arms, and legs. Many people with limited disease
have Raynaud’s phenomenon for years before skin
thickening starts. Others start out with skin prob-
lems over much of the body, which improves over
time, leaving only the face and hands with tight,
thickened skin. Telangiectasias and calcinosis often
follow. Because of the predominance of CREST in
people with limited disease, some doctors refer to
limited disease as the CREST syndrome.

Diffuse scleroderma Diffuse scleroderma typi-
cally comes on suddenly. Skin thickening occurs
quickly and over much of the body, affecting the
hands, face, upper arms, upper legs, chest, and
stomach in a symmetrical fashion (for example, if
one arm or one side of the trunk is affected, the
other is also affected). Some people may have more
area of their skin affected than others. Internally, it
can damage key organs such as the heart, lungs,
and kidneys. People with diffuse disease are often
tired, lose appetite and weight, and have joint
swelling and/or pain. Skin changes can cause the
skin to swell, appear shiny, and feel tight and itchy.

The damage of diffuse scleroderma typically
occurs over a few years. After the first three to five
years, people with diffuse disease often enter a sta-
ble phase lasting for varying lengths of time. Dur-
ing this phase, skin thickness and appearance stay
about the same. Damage to internal organs pro-
gresses little if at all. Symptoms also subside; joint
pain eases, fatigue lessens, and appetite returns.

Gradually, however, the skin starts to change
again. Less collagen is made, and the body seems to
get rid of the excess collagen. This process, called
softening, tends to occur in reverse order of the
thickening process; the last areas thickened are the
first to begin softening. Some patients’ skin returns
to a somewhat normal state, while other patients
are left with thin, fragile skin without hair or sweat
glands. More serious damage to the heart, lungs, or
kidneys is unlikely to occur unless previous dam-
age leads to more advanced deterioration.

People with diffuse scleroderma face the most
serious long-term outlook if they develop severe

kidney, lung, digestive, or heart problems. Fortu-
nately, less than one-third of patients with diffuse
disease develop these problems. Early diagnosis and
continual and careful monitoring are important.

Sine scleroderma Some doctors break systemic
sclerosis down into a third subset called systemic
sclerosis sine scleroderma. Sine may resemble
either limited or diffuse systemic sclerosis, causing
changes in the lungs, kidneys, and blood vessels.
However, there is one key difference between sine
and other forms of systemic sclerosis: it does not
affect the skin.

Although scleroderma is more common in
women, the disease also occurs in men and chil-
dren. It affects people of all races and ethnic
groups. However, there are some patterns by dis-
ease type:

• Localized forms of scleroderma are more com-
mon in people of European descent than in
African Americans.

• Morphea usually appears between the ages of
20 and 40.

• Linear scleroderma usually occurs in children or
teenagers.

• Systemic scleroderma, whether limited or dif-
fuse, typically occurs in people from 30 to 50
years old. It affects more women of African-
American than European descent.

Because scleroderma can be hard to diagnose
and it overlaps with or resembles other diseases,
scientists can only estimate how many cases there
actually are. Estimates for the number of people in
the United States with systemic sclerosis range
from 40,000 to 165,000. By contrast, a survey that
included all scleroderma-related disorders, includ-
ing Raynaud’s phenomenon, suggested a number
between 250,000 and 992,500.

For some people, scleroderma (particularly the
localized forms) is fairly mild and resolves with
time. For others, though, living with the disease
and its effects day to day has a significant impact on
their quality of life.

Causes

Although scientists do not know exactly what
causes scleroderma, they are certain that people
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cannot catch it from or transmit it to others. Stud-
ies of twins suggest it is also not inherited. Scien-
tists suspect that scleroderma comes from several
factors.

Abnormal immune or inflammatory activity
Like many other rheumatic disorders, scleroderma
is believed to be an autoimmune disease. In sclero-
derma, the immune system is thought to stimulate
cells called fibroblasts to produce too much colla-
gen. In scleroderma, collagen forms thick connec-
tive tissue that builds up around the cells of the
skin and internal organs. In milder forms, the
effects of this buildup are limited to the skin and
blood vessels. In more serious forms, it also can
interfere with normal functioning of skin, blood
vessels, joints, and internal organs.

Genetic makeup While genes seem to put cer-
tain people at risk for scleroderma and play a role
in its course, the disease is not passed from parent
to child like some genetic diseases. However, some
research suggests that having children may
increase a woman’s risk of scleroderma. Scientists
have learned that when a woman is pregnant, cells
from her baby can pass through the placenta, enter
her bloodstream, and linger in her body—in some
cases, for many years after the child’s birth.
Recently, scientists have found fetal cells from
pregnancies of years past in the skin lesions of
some women with scleroderma. They think that
these cells, which are different from the woman’s
own cells, may either begin an immune reaction to
the woman’s own tissues or trigger a response by
the woman’s immune system to rid her body of
those cells. Either way, the woman’s healthy tissues
may be damaged in the process. Further studies 
are needed to find out if fetal cells play a role in the
disease.

Environmental triggers Research suggests that
exposure to some environmental factors may trig-
ger the disease in people who are genetically pre-
disposed to it. Suspected triggers include viral
infections, certain adhesive and coating materials,
and organic solvents such as vinyl chloride or
trichloroethylene. In the past, some people
believed that silicone breast implants might have
been a factor in developing connective tissue dis-
eases such as scleroderma. However, several stud-
ies have not shown evidence of a connection.

Hormones By the middle-to-late childbearing
years (ages 30 to 55), women develop scleroderma
at a rate seven to 12 times higher than men.
Because of female predominance at this and all
ages, scientists suspect that something distinctly
feminine, such as the hormone estrogen, plays a
role in the disease. So far, the role of estrogen or
other female hormones has not been proven.

Clinical Features

Finding one or more of the following factors can
help a doctor diagnose a certain form of sclero-
derma:

• Changed skin appearance and texture, including
swollen fingers and hands and tight skin around
the hands, face, mouth, or elsewhere.

• Calcium deposits developing under the skin.

• Changes in the tiny blood vessels (capillaries) at
the base of the fingernails.

• Thickened skin patches.

Lab tests help confirm a suspected diagnosis. At
least two proteins, called antibodies, are com-
monly found in the blood of people with sclero-
derma:

• Antitopoisomerase-1 or anti-Scl-70 antibodies
appear in the blood of up to 40 percent of peo-
ple with diffuse systemic sclerosis.

• Anticentromere antibodies are found in the
blood of as many as 90 percent of people with
limited systemic sclerosis.

A number of other scleroderma-specific anti-
bodies can occur in people with scleroderma,
although less frequently. When present, however,
they are helpful in making a clinical diagnosis.

Because not all people with scleroderma have
these antibodies and because not all people with
the antibodies have scleroderma, lab test results
alone cannot confirm the diagnosis.

In some cases, the doctor may order a skin
biopsy (the surgical removal of a small sample of
skin for microscopic examination) to aid in or help
confirm a diagnosis. However, skin biopsies, too,
have their limitations. Biopsy results cannot distin-

212 scleroderma



guish between localized and systemic disease, for
example.

Diagnosing scleroderma is easiest when a person
has typical symptoms and rapid skin thickening. In
other cases, a diagnosis may take months or even
years as the disease unfolds and reveals itself and as
the doctor is able to rule out some other potential
causes of the symptoms. In some cases, a diagnosis 
is never made, because the symptoms that prompt-
ed the visit to the doctor go away on their own.

Complications

In diffuse systemic sclerosis, hand joints can stiffen
because of hardened skin around the joints or
inflammation of the joints themselves. Other joints
can also become stiff and swollen.

When too much collagen builds up in the skin,
it crowds out sweat and oil glands. This causes the
skin to become dry and stiff.

Dental problems are common in people with
scleroderma for a number of reasons. Tightening
facial skin can make the mouth opening smaller
and narrower, which makes caring for teeth diffi-
cult. Dry mouth due to salivary gland damage
speeds up tooth decay. Damage to connective tis-
sues in the mouth can lead to loose teeth.

Systemic sclerosis can affect any part of the
digestive system. As a result, problems such as
heartburn, difficulty swallowing, early satiety (the
feeling of being full after barely starting to eat), or
intestinal complaints such as diarrhea, constipa-
tion, and gas can occur. In cases where the
intestines are damaged, the body may have diffi-
culty absorbing nutrients from food.

About 10 percent to 15 percent of people with
systemic sclerosis develop severe lung disease. This
comes in two forms: pulmonary fibrosis (hardening
or scarring of lung tissue because of excess colla-
gen) and pulmonary hypertension (high blood
pressure in the artery that carries blood from the
heart to the lungs).

About 15 percent to 20 percent of people with
systemic sclerosis develop heart problems. These
include scarring and weakening of the heart (car-
diomyopathy), inflamed heart muscle (myocardi-
tis), and abnormal heartbeat (arrhythmia).

About 15 percent to 20 percent of people with
diffuse systemic sclerosis develop severe kidney
problems, including loss of kidney function.

Even if scleroderma does not cause any lasting
physical disability, its effects on the skin’s appear-
ance—particularly on the face—can take their toll
on the patient’s self-esteem.

Treatment

Currently, no treatment controls or stops the
underlying problem—the overproduction of colla-
gen—in all forms of scleroderma. Thus, treatment
and management focus on relieving symptoms and
limiting damage from any complications.

Dunkin, Mary Anne. Handout on Health: Scleroderma.
Bethesda, Md.: National Institute of Arthritis and
Musculoskeletal and Skin Diseases, 2001.

Mayes, Maureen D. The Scleroderma Book: A Guide for
Patients and Families. New York: Oxford University
Press, 1999.

Melvin, Jeanne L. Scleroderma: Caring for Your Hands &
Face. Bethesda, Md.: American Occupational Therapy
Association, Inc., 1994.

Scammell, Henry. Scleroderma: The Proven Therapy That
Can Save Your Life. New York: M. Evans & Co., 1998.

scleroderma research Research is providing bet-
ter ways to treat symptoms, prevent organ damage,
and improve the quality of life for people with scle-
roderma. In the past two decades, multidisciplinary
research has also provided new clues to under-
standing the disease, which is an important step
toward prevention or cure.

Leading the way in funding this research is the
National Institute of Arthritis and Musculoskeletal
and Skin Diseases (NIAMS), a part of the National
Institutes of Health (NIH). Other sources of funding
for scleroderma research include pharmaceutical
companies and organizations such as the Sclero-
derma Foundation, the Scleroderma Research
Foundation, and the Arthritis Foundation. Scien-
tists at universities and medical centers throughout
the United States conduct much of this research.

Studies of the immune system, genetics, cell
biology, and molecular biology have helped reveal
the causes of scleroderma. This has improved exist-
ing treatment and created entirely new treatment
approaches.

Research advances in recent years that have led
to a better understanding of and/or treatment for
the diseases include the following.
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• The use of a hormone produced in pregnancy to
soften skin lesions. Early studies suggest relaxin,
a hormone that helps a woman’s body to stretch
to meet the demands of a growing pregnancy and
delivery, may soften the connective tissues of
women with scleroderma. The hormone is
believed to work by blocking fibrosis, or the
development of fibrous tissue between the body’s
cells.

• Finding a gene associated with scleroderma in
Oklahoma Choctaw Native Americans. Scien-
tists believe the gene, which codes for a protein
called fibrillin-1, may put people at risk for the
disease. 

• The use of the drug iloprost for pulmonary
hypertension. This drug has increased the qual-
ity of life and life expectancy for people with
this dangerous form of lung damage.

• The use of the drug cyclophosphamide (Cy-
toxan) for lung fibrosis. One recent study sug-
gested that treating lung problems early with this
immunosuppressive drug may help prevent fur-
ther damage and increase chances of survival.

• The increased use of ACE inhibitors for 
scleroderma-related kidney problems. For the
past two decades, ACE inhibitors have greatly
reduced the risk of kidney failure in people with
scleroderma. Now evidence indicates that ACE
inhibitors can actually heal the kidneys of peo-
ple on dialysis for scleroderma-related kidney
failure. As many as half of people who continue
ACE inhibitors while on dialysis may be able to
go off dialysis in 12 to 18 months.

Other studies are examining the following.

• Changes in the tiny blood vessels of people with
scleroderma. By studying these changes, scien-
tists hope to find the cause of cold sensitivity in
Raynaud’s phenomenon and how to control the
problem.

• Immune system changes (and particularly how
those changes affect the lungs) in people with
early diffuse systemic sclerosis.

• The role of blood vessel malfunction, cell death,
and autoimmunity in scleroderma.

• Skin changes in laboratory mice in which a
genetic defect prevents the breakdown of colla-
gen, leading to thick skin and patchy hair loss.
Scientists hope that by studying these mice, they
can answer many questions about skin changes
in scleroderma.

• The effectiveness of various treatments, includ-
ing methotrexate, a drug commonly used for
rheumatoid arthritis and some other inflamma-
tory forms of arthritis; collagen peptides admin-
istered orally; halofugione, a drug that inhibits
the synthesis of type I collagen, which is the 
primary component of connective tissue; ultra-
violet light therapy for localized forms of sclero-
derma; and stem cell transfusions, a form of
bone marrow transplant that uses a patient’s
own cells, for early diffuse systemic sclerosis.

Scleroderma research continues to advance as
scientists and doctors learn more about how the
disease develops and its underlying mechanisms.

Recently, the NIAMS funded a Specialized Cen-
ter of Research (SCOR) in scleroderma at the Uni-
versity of Texas-Houston. SCOR scientists are
conducting laboratory and clinical research on the
disease. The SCOR approach allows researchers to
translate basic science findings quickly into
improved treatment and patient care.

Dunkin, Mary Anne. Handout on Health: Scleroderma.
Bethesda, Md.: National Institute of Arthritis and
Musculoskeletal and Skin Diseases, 2001.

secondary immune response If the body is rein-
fected with a previously encountered pathogen, it
will have an adapted subpopulation of B cells and
T cells to provide a very specific and rapid sec-
ondary response. This secondary response is usu-
ally so fast and efficient that people are not aware
they have been reinfected. (See also PRIMARY

IMMUNE RESPONSE.)

self-antigen A substance or molecule that is rec-
ognized by the immune system but is from the
same organism (one’s own body).

self-tolerance The absence of an immune
response to one’s own antigens.
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serum The clear liquid that separates from the
blood when it is allowed to clot. This fluid retains
any antibodies that were present in the whole
blood. It is used to provide immediate passive
immunity for someone exposed to the same organ-
ism that elicited the antibodies contained in the
serum.

sexuality and sexual problems Sexual relation-
ships can be affected by autoimmune diseases. For
men, diseases that affect blood vessels can lead to
problems with erection. In women, damage to
glands that produced moisture can lead to vaginal
dryness. This makes intercourse painful. In both
men and women, pain, weakness, or stiff joints
may make it hard for them to move the way they
once did. They may not be sure about how they
look. Or they may be afraid that their partner will
no longer find them attractive. With communica-
tion, good medical care, and perhaps counseling,
many of these issues can be overcome or at least
worked around.

Researchers from the University of Western
Ontario looked at sexual function in male patients
with rheumatoid arthritis and progressive systemic
sclerosis (PSS) (see SCLERODERMA). Rates of impo-
tence were higher in the group with PSS, which as
a vascular disease can lead to constriction in blood
vessels and resulting impotence. In the study, 81
percent of both the PSS and rheumatoid arthritis
patients reported impotence as occurring after the
onset of the disease. One hundred percent of PSS
patients and 56 percent of rheumatoid arthritis
patients also reported a change in their sexual
function.

National Institute of Arthritis and Musculoskeletal and
Skin Diseases (NIAMS), National Institutes of Health
(NIH), Questions and Answers about Autoimmunity, NIH
Publication No. 02-4858, 2002.

sign Any physical evidence or manifestation of
an illness or disease of the body. Signs are apparent
to trained medical personnel, as opposed to symp-
toms, which may be obvious only to the patient.

Sjögren’s syndrome Pronounced SHOW-grins,
this chronic inflammatory autoimmune disease

occurs when lymphocytes attack the glands in the
body that produce moisture. The classic symptoms
of Sjögren’s syndrome are dry eyes and dry mouth;
fatigue and joint pain are also common. Many parts
of the body can be affected by Sjögren’s syndrome,
such as the lungs, brain, nerves, joints, kidneys,
thyroid, and liver. In the majority of cases, the
autoimmune response is confined to the tear ducts,
salivary glands, and vagina.

In 1933, Swedish ophthalmologist Dr. Henrik
Sjögren first reported that many of his female
patients had dry eyes, dry mouth, and rheumatoid
arthritis. Today, estimates are that 2 to 4 million
Americans have Sjögren’s syndrome. Sjögren’s syn-
drome can affect both men and women at any age.
However, the majority (90 percent) of patients are
women, and the onset is most common in middle
age or older. It can affect people of all races and
ethnic backgrounds. It is rare in children, but it can
occur.

A survey released in 2001 by the Sjögren’s Syn-
drome Foundation showed that many women with
the syndrome may be undiagnosed. According to
the survey, women are disregarding or downplay-
ing symptoms of the disease because, when the
problem of dryness appears around the age of
menopause, this symptom is often dismissed as
“normal aging,” one of the effects of menopause.
The survey also revealed that physicians often mis-
interpret patients’ concerns as menopause or age
related.

Causes

In Sjögren’s syndrome, the immune system pro-
duces B lymphocytes that produce self-reactive
proteins called autoantibodies that may attack the
tear, salivary, and other moisture-producing
glands, thus destroying the glands and their ability
to produce moisture. Self-reactive T lymphocytes
may also play a role in producing tissue damage.

Researchers think Sjögren’s syndrome is caused
by a combination of genetic and environmental fac-
tors. Several different genes appear to be involved.
However, scientists are not certain exactly which
ones are linked to the disease since different genes
seem to play a role in different people. For example,
one gene predisposes Caucasians to the disease.
Other genes are linked to Sjögren’s in people of
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Japanese, Chinese, and African-American descent.
Simply having one of these genes will not cause a
person to develop the disease, however. Some sort
of trigger must activate the immune system.

Scientists think that the trigger may be a viral or
bacterial infection. It might work like this: a person
who has a Sjögren’s-associated gene gets a viral
infection. The virus stimulates the immune system
to act, but the gene alters the attack, sending
fighter cells (T lymphocytes) to the eye and mouth
glands. Once there, the lymphocytes attack healthy
cells, causing the inflammation that damages the
glands and keeps them from working properly.
These fighter cells are supposed to die after their
attack in a natural process called apoptosis. How-
ever, in people with Sjögren’s syndrome, they con-
tinue to attack, causing further damage. Scientists
think that resistance to apoptosis may be genetic.

The possibility that the endocrine and nervous
systems play a role is also under investigation.

Clinical Features

Some people with Sjögren’s syndrome have a dry,
gritty, or burning sensation in their eyes, and they
may have trouble swallowing food or have to
drink water often while talking. The dry mouth
they experience feels like a mouth full of cotton.
Their tongue may be sore or cracked, and they
may experience an increase in dental cavities and
mouth infections due to the lack of the protective
effects of saliva. The sense of smell can change,
and the person may develop a bad cough. Sjö-
gren’s can also cause dryness of the skin, nose, and
vagina. It can also affect other major organs and
systems of the body, including the kidneys, blood
vessels, lungs, liver, and pancreas and the nervous
and gastrointestinal systems. When Sjögren’s
affects other parts of the body, the condition is
called extraglandular involvement because the
problems extend beyond the tear and salivary
glands.

Sjögren’s syndrome can occur by itself, in which
case it is called primary Sjögren’s. It can, and often
does, occur with other autoimmune disease, such
as rheumatoid arthritis, lupus, polymyositis, or
scleroderma—at which time it is called secondary
Sjögren’s. Both are systemic disorders, although
the symptoms in primary are more restricted.

In primary Sjögren’s syndrome, the doctor can
trace the symptoms to problems with the tear and
saliva glands. People with primary Sjögren’s disease
are likely to have characteristic autoantibodies,
called anti-Ro (anti-SS-A) or anti-La (anti-SS-B),
circulating in their blood. People with secondary
Sjögren’s also have antibodies characteristic of their
underlying condition, such as ANA (in lupus),
rheumatoid factor (in rheumatoid arthritis), or thy-
roglobulin autoantibodies (in Hashimoto’s thy-
roiditis).

In secondary Sjögren’s syndrome, the person
had an autoimmune disease like rheumatoid
arthritis or lupus before Sjögren’s developed. Peo-
ple with this type tend to have more health prob-
lems because they have two diseases.

As with many autoimmune diseases, Sjögren’s
syndrome can be difficult to diagnose. In fact,
studies show that Sjögren’s patients suffer for 
an average of six years before obtaining an accu-
rate diagnosis and effective treatment. No two
people with the disease will have exactly the same
set of symptoms or medical history. Furthermore,
many of the symptoms overlap with those of
other diseases. The symptoms may also come 
and go, causing a flare one day and going into
remission on another. Also, not all dryness may
be the result of Sjögren’s syndrome. A number of
medications, such as those used to treat allergies
and depression, may cause dry eyes (called kera-
toconjunctivitis sicca or KCS) and dry mouth
(called XEROSTOMIA). Finally, many individuals
mistakenly assume that dryness is a normal part
of aging and do not report the symptoms to their
doctors.

A number of tests can help the doctor, usually a
rheumatologist, make the diagnosis of Sjögren’s
syndrome. These include the Schirmer test to mea-
sure tear production and a biopsy of the minor
salivary glands in the lip to determine the presence
of lymphocytes. Blood tests for specific autoanti-
bodies that may include Sjögren’s include those for
anti-SS-A (Sjögren’s syndrome-associated antigen
A or anti-Ro) and anti-SS-B (Sjögren’s syndrome-
associated antigen B or anti-La). However, not
everyone with Sjögren’s will test positive for these
autoantibodies.
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Complications

Lymphoma, a cancer of the lymph glands, occurs in
approximately 5 percent of Sjögren’s syndrome
patients. Some women with Sjögren’s may experi-
ence complications during pregnancy.

Treatment

Because there is no cure for Sjögren’s syndrome,
treatment is aimed at alleviating the symptoms.
Artificial tears, a special kind of eye drop designed
to treat dry eyes, and saliva substitutes are available
in drug and grocery stores. A new prescription me-
dication called pilocarpine (Salagen) can ease the
symptoms of dry mouth. The doctor may prescribe
nonsteroidal anti-inflammatory drugs (NSAIDS)
for pain and discomfort, disease-modifying agents
to try to slow down the progress of the disease, 
or immunosuppressant drugs to suppress the im-
mune system. Most individuals with Sjögren’s 
syndrome successfully manage the symptoms of
their disease.

Carsons, Steven and Elaine Harns, eds. The New Sjögren’s
Syndrome Handbook, 2nd ed. N.Y.: Oxford University
Press, 1998.

Clark, Cheri. Questions and Answers: Sjögren’s Syndrome.
Bethesda, Md.: National Institute of Arthritis and
Musculoskeletal and Skin Diseases, 2001.

Dauphin, Sue. Understanding Sjögren’s Syndrome. New
York: Pixel Press, 1993.

smoking Smoking has been determined to be a
risk factor for several autoimmune diseases.

• In GOODPASTURE’S SYNDROME, smoking can lead to
an increase in episodes of pulmonary bleeding.

• Smoking causes increased susceptibility to and
increased severity of ophthalmopathy in GRAVES’
DISEASE.

• In a Canadian study, a direct and significant
association was observed between cigarette
smoking and the risk of MULTIPLE SCLEROSIS.

• Results of a University of California study sug-
gest that abstinence from smoking may reduce
the risk of RHEUMATOID ARTHRITIS among post-
menopausal women. Smoking also increases
susceptibility and rheumatoid factor in rheuma-
toid arthritis.

• People with SCLERODERMA need to avoid smok-
ing and being around smoke due to the risk of
pulmonary fibrosis. Smoking can also worsen
the scleroderma vascular and circulation prob-
lems, which can lead to more rapid progression
of vascular disease and can increase the risks of
digital ulcers and amputations.

Criswell L. A., L. A. Merlino, J. R. Cerhan, T. R. Mikuls,
A. S. Mudano, M. Burma, A. R. Folsom, and K. G.
Saag. “Cigarette Smoking and the Risk of Rheumatoid
Arthritis Among Postmenopausal Women: Results
from the Iowa Women’s Health Study.” American Jour-
nal of Medicine 112, no. 6 (April 15, 2002): 465–471. 

Ghadirian P., B. Dadgostar, R. Azani, and P. Maison-
neuve. “A Case-Control Study of the Association
Between Socio-Demographic, Lifestyle and Medical
History Factors and Multiple Sclerosis.” Canadian Jour-
nal of Public Health. 92, no. 4 (July–August 2001):
281–285.

Harrison, B. J. “Influence of Cigarette Smoking on Dis-
ease Outcome in Rheumatoid Arthritis.” Current
Opinions in Rheumatology 14, no. 2 (March 2002):
93–97.

sperm (testicular) autoimmunity A specific dis-
order that can interfere with the normal reproduc-
tive process and contribute to infertility but that is
not usually an absolute cause of infertility. The
larger the immunological response, the less likely
that a pregnancy will occur. Experts estimate that
autoimmunity may contribute to infertility in as
many as 20 percent of couples who have no other
known cause of the infertility. Sperm autoimmu-
nity can occur in both men and women.

Sperm autoimmunity occurs at puberty. It is
caused by the release of antibodies to sperm that
come into contact with blood.

The process as explained by the Sher Institute
for Reproductive Medicine:

Like any other kind of antibody manufactured by
the body, sperm antibodies are formed in response
to antigens. These antigens are proteins which
appear on the outer sperm membranes as the
young sperm cells develop within the male testes.
Antigens can only stimulate antibody production
when they come in contact with components of
the blood. Under normal conditions, blood and
sperm do not mix. Direct contact between the two
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is prevented by a cellular structure in the testes
called the blood:testis barrier. This barrier is formed
by Sertoli cells which abut very closely against
each other, forming tight junctions that separate
the developing sperm cells from the blood and pre-
vent immunologic stimulation. However, the
blood:testis barrier can be broken by physical or
chemical injury or by infection. When this barrier
is breached, sperm antigens escape from their
immunologically protected environment and come
in direct contact with blood elements that launch
an immunologic attack.

In the female body, deposited sperm are regarded
as foreign invader cells and as such would nor-
mally be targeted for attack and destruction by cir-
culating antibodies. Yet sperm, which are
immunologic aliens to the woman, do not usually
cause an antibody response. Although a woman
may be exposed to billions of sperm during her
lifetime, few will develop sperm antibodies. Why
this is so is not well understood. It is known that
the cellular construction of the vagina provides a
physical barricade somewhat similar to the
blood:testis barrier in the male. Here, too, physical
damage or infection will increase the likelihood of
sperm and blood mixing and subsequent antibody
production.

The result is that the antibodies kill or disable
the sperm. Antibodies are protein molecules that
bind (attach) to specific parts of the sperm (the
head, the midpiece, or the tail) and cause problems
in any of several ways. 

• They may cause the sperm to stick together
(agglutinate) in large masses. When this occurs,
the clumped sperm are not able to migrate
through the cervix and uterus.

• They may make it more difficult, if not impossi-
ble, to penetrate the cervical mucus (poor sperm
transit) and gain access to the egg.

• They may interfere with the sperm’s ability to
penetrate the egg (blocked sperm-oocyte fusion)
and thus not fertilize it.

Some experts believe that in most cases, the
presence of these antibodies will not prevent con-
ception unless a large percentage of sperm are
affected.

Vasectomy, the primary sterility procedure in
men, is the most common cause of sperm autoan-
tibodies. Experts believe their typical development
is as follows:

• Vasectomy works by severing the vas deferens
(the sperm-carrying tube).

• After vasectomy, sperm continue to be produced
but, instead of being confined to the reproduc-
tive passages, they leak out into the body.

• Here, the immune system may perceive them as
foreign invaders and develops antibodies to
attack them. 

Such antibodies often persist, even if a man
restores fertility by a successful reversal procedure
(vasovasostomy). Even if the surgery successfully
restores sperm flow, however, infertility may per-
sist because of autoantibodies.

Antibodies to sperm can also appear in men
without previous vasectomies and have been
reported to be present in 5 percent to 10 percent of
all subfertile men. Other conditions predisposing
to sperm autoimmunity include testicular injury
or inflammation, genital tract infection or obstruc-
tion, and family history of autoimmune disease.
The causes of antibodies in these cases are usually
not known.

Tests for Sperm Autoimmunity

Several tests are available to detect the presence
of sperm antibodies. The immunobead binding
test (IBT) is used to detect antibodies present in
the blood serum, in cervical mucus (the primary
site where the woman’s immune system inter-
acts with sperm), or on the sperm surface. The
postcoital test, which is a standard part of infer-
tility evaluation, may suggest the presence of
sperm antibodies. Also, the mixed agglutination
reaction (MAR) test uses antibodies bound to 
a small marker, which will attach to sperm 
that have antibodies on their surface. The results
are read as a percentage of sperm bound by anti-
bodies.

Treatment

Once sperm autoimmunity has been identified,
several options are available.
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Corticosteroids (prednisone) may be adminis-
tered to suppress the immune system temporarily.
However, in addition to a poor pregnancy rate with
this treatment, the risk of serious side effects makes
it a less desirable option.

Intrauterine insemination (IUI), also known as
artificial insemination, with or without the use of
fertility drugs, has been used as a treatment for
infertility caused by sperm autoimmunity. How-
ever, it is not suggested for moderate or severe
cases of male sperm autoimmunity.

In vitro fertilization (IVF) is considered the most
effective treatment for sperm immunity, especially
in cases with high levels of antibodies. According to
the Sher Institute, the best option is a form of IVF
known as intracytoplasmic sperm injection (ICSI),
where each egg is injected with a single sperm;
high pregnancy and birth rates have been reported.

Diekman, A. B., E. J. Norton, V. A. Westbrook, K. L.
Klotz, S. Naaby-Hansen and J. C. Herr. “Anti-Sperm
Antibodies from Infertile Patients and Their Cognate
Sperm Antigens: A Review. Identity Between SAGA-
1, the H6-3C4 Antigen, and CD52.” American Journal
of Reproductive Immunology 43, no. 4 (March 2002):
134–143.

Gehlbach, Dan and Gilbert G. Haas, Jr. “Immunological
Factor and Infertility.” The Fertility Network. 

“Treatment of Infertility Associated with the Presence of
Sperm Antibodies in the Man.” Sher Institute for
Reproductive Medicine.

spleen A lymphoid organ in the abdominal cav-
ity that is an important center for immune system
activities. 

stem cells Cells from which all other cells of the
body derive. Stem cells have the ability to divide
for indefinite periods in culture and to give rise to
specialized cells. They are best described in the con-
text of normal human development. Human devel-
opment begins when a sperm fertilizes an egg and
creates a single cell that has the potential to form
an entire organism. This fertilized egg is totipotent,
meaning that its potential is total. In the first hours
after fertilization, this cell divides into two identical
totipotent cells. This means that either one of these
cells, if placed into a woman’s uterus, has the
potential to develop into a fetus. In fact, identical

twins develop when two totipotent cells separate
and develop into two individual, genetically identi-
cal human beings. Approximately four days after
fertilization and after several cycles of cell division,
these totipotent cells begin to specialize, forming a
hollow sphere of cells, called a blastocyst. The blas-
tocyst has an outer layer of cells, and inside the
hollow sphere is a cluster of cells called the inner
cell mass.

The outer layer of cells will go on to form the pla-
centa and other supporting tissues needed for fetal
development in the uterus. The inner cell mass cells
will go on to form virtually all of the tissues of the
human body. Although the inner cell mass cells can
form virtually every type of cell found in the
human body, they cannot form an organism
because they are unable to give rise to the placenta
and supporting tissues necessary for development
in the human uterus. These inner cell mass cells are
pluripotent—they can give rise to many types of
cells but not all types of cells necessary for fetal
development. Because their potential is not total,
they are not totipotent and they are not embryos. If
an inner cell mass cell were placed into a woman’s
uterus, it would not develop into a fetus.

The pluripotent stem cells undergo further spe-
cialization into stem cells that are committed to
give rise to cells that have a particular function.
Examples of this include blood stem cells that give
rise to red blood cells, white blood cells, and
platelets and skin stem cells that give rise to the
various types of skin cells. These more specialized
stem cells are called multipotent.

Although stem cells are extraordinarily impor-
tant in early human development, multipotent
stem cells are also found in children and adults. For
example, consider one of the best-understood stem
cells, the blood stem cell. Blood stem cells reside in
the bone marrow of every child and adult, and they
can be found in very small numbers circulating in
the bloodstream. Blood stem cells perform the crit-
ical role of continually replenishing the body’s sup-
ply of blood cells—red blood cells, white blood
cells, and platelets—throughout life. A person can-
not survive without blood stem cells.

At present, human pluripotent cell lines have
been developed from two sources with methods
previously developed in work with animal models.
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In the work done by Dr. James Thomson,
pluripotent stem cells were isolated directly from
the inner cell mass of human embryos at the 
blastocyst stage. Dr. Thomson received embryos
from IVF (in vitro fertilization) clinics. These
embryos were in excess of the clinical need for
infertility treatment. The embryos were made for
purposes of reproduction, not research. Informed
consent was obtained from the donor couples. 
Dr. Thomson isolated the inner cell mass and 
cultured these cells producing a pluripotent stem
cell line.

In contrast, Dr. John Gearhart isolated pluripo-
tent stem cells from fetal tissue obtained from ter-
minated pregnancies. Informed consent was
obtained from the donors after they had indepen-
dently made the decision to terminate their preg-
nancy. Dr. Gearhart took cells from the region of
the fetus that was destined to develop into the
testes or the ovaries. Although the cells developed
in Dr. Gearhart’s lab and Dr. Thomson’s lab were
derived from different sources, they appear to be
very similar.

Perhaps the most far-reaching potential applica-
tion of human pluripotent stem cells is the gener-
ation of cells and tissues that could be used for
so-called cell therapies. Many diseases and disor-
ders result from disruption of cellular function or
destruction of tissues of the body. Today, donated
organs and tissues are often used to replace ailing
or destroyed tissue. Unfortunately, the number of
people suffering from these disorders far outstrips
the number of organs available for transplanta-
tion. Pluripotent stem cells, stimulated to develop
into specialized cells, offer the possibility of a
renewable source of replacement cells and tissues
to treat a myriad of diseases, conditions, and dis-
abilities including Parkinson’s and Alzheimer’s dis-
eases, spinal cord injury, stroke, burns, heart
disease, diabetes, osteoarthritis, and rheumatoid
arthritis.

The development of stem cell lines, both
pluripotent and multipotent, that may produce
many tissues of the human body is an important
scientific breakthrough. It is not too unrealistic to
say that this research has the potential to revolu-
tionize the practice of medicine and improve the
quality and length of life.

National Institutes of Health. Stem Cells: A Primer, 2000.
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Thomson, James et al. “Embryonic Stem Cell Lines
Derived from Human Blastocysts.” Science (November
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stem cell transplant Replacement of the patient’s
diseased bone marrow with healthy new stem cells.
When physicians harvest bone marrow for use in a
transplant, they look for the stem cells. It has been
estimated that less than one in 100,000 cells in the
bone marrow are stem cells.

Stem cell transplants are classified based on
which individual donates the stem cells and from
where the stem cells are collected. Stem cells may
be collected from the bone marrow, peripheral
blood, or umbilical cord. The type of transplant
designates which of these was the source—bone
marrow transplantation (BMT), peripheral blood
stem cell transplantation, or umbilical cord trans-
plantation. Each of these sources has its own
important advantages and disadvantages.

The second part of stem cell transplant classifi-
cation is determined by who donates the stem cells.
Stem cells may come from the patient (autolo-
gous), an identical twin (syngeneic), or someone
other than the patient (allogeneic). Allogeneic
stem cells are further classified by whether the
individual donating the stem cells is related or
unrelated to the patient. Umbilical cord blood is
also considered to be a type of allogeneic stem cell
transplant.

Before infusing stem cells into a patient, pro-
cessing may be necessary. If the donor and recipi-
ent have a major blood group incompatibility, red
blood cells will be removed from the graft to pre-
vent a transfusion reaction from occurring. Some
transplant centers may also treat the stem cells to
reduce the number of T cells. This is done because
these immune system cells can trigger graft-versus-
host disease (GVHD) in the recipient.

When the stem cell graft is ready, it is infused in-
to the patient’s bloodstream through an intra-
venous line. The stem cells pass from the
bloodstream into the internal cavities of marrow-
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containing bones. Until the donated stem cells
grow and rebuild the recipient’s blood and immune
systems, the recipient is susceptible to infections. In
the days and weeks following transplantation,
transplant centers take steps to reduce recipients’
exposure to viruses and bacteria. The centers watch
each recipient carefully for any signs of infection.

Engraftment takes place when the donated stem
cells begin to function in the recipient’s body.
Engraftment is measured by noting the number of
neutrophils (a type of white blood cell) and
platelets in the recipient’s bloodstream. The usual
measure is 500 neutrophils per cubic millimeter of
blood or 20,000 platelets per cubic millimeter. Neu-
trophils usually engraft several days before the
platelets. Engraftment of both cell types is impor-
tant for a successful transplant.

When stem cells are infused into a patient’s
bloodstream, they will migrate to the interior of
certain bones, set up housekeeping or colonize,
and begin producing immature cells called commit-
ted progenitors. These committed progenitors pro-
duce colonies of cells that eventually mature into
red blood cells, white blood cells, or platelets.

Autologous hemopoietic stem-cell transplanta-
tion (AHSCT) has been suggested as a possible
treatment for severe autoimmune disease that does
not respond to conventional treatment. Nico Wulf-
fraat et al. reported preliminary success with the
first four children with severe forms of juvenile
chronic arthritis to be treated with AHSCT. The
treatment was well tolerated and induced a remis-
sion of the disease, which had been resistant to
conventional treatment. The follow-up (range six
to 18 months) was too short, though, for the
researchers to conclude these children to be com-
pletely cured.

The patients showed a drug-free follow-up with
a marked decrease in joint swelling, pain, and
morning stiffness. Erythocyte sedimentation rate,
C-reactive protein, and hemoglobin returned to
almost normal values within six weeks. Despite T
cell depletion, there was a rapid immune reconsti-
tution in three out of four children. Two patients
developed a limited varicella zoster virus eruption,
which was treated by aciclovir.
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stiff-man syndrome Also referred to as Moersch-
Woltmann syndrome and stiff-person syndrome,
stiff-man syndrome is a rare, severe autoimmune
neurologic disease involving the central nervous
system. The disease is characterized by a progres-
sive rigidity or stiffness of the body musculature.
The stiffness is caused by a diffuse hypertonia
(excess muscular tension or pressure) that involves
the voluntary muscles of the neck, shoulders,
trunk, arms, and legs. Constant painful contrac-
tions and spasms of voluntary muscles, particularly
the muscles of the back and upper legs, may also be
present. Unlike many autoimmune diseases that
have a higher incidence in women, stiff-man syn-
drome is found more frequently in men. Approxi-
mately 70 percent of those afflicted are men.

Causes

Although the exact cause of stiff-man syndrome is
not clear, autoimmunity is thought to be a factor.
Genetic factors have not been established, although
familial occurrences of the disease and/or other
autoimmune disorders appear to point in this
direction. The frequent occurrence of insulin-
dependent diabetes mellitus (IDDM), also referred
to as Type 1 diabetes, in stiff-man syndrome sup-
ports this hypothesis. Other autoimmune disorders
such as pernicious anemia (a chronic, progressive
blood disorder) and thyroiditis (inflammation of
the thyroid gland) may also occur more frequently
in patients with stiff-man syndrome.

Clinical Features

Symptoms may occur gradually, spreading from the
back and legs to the arms and neck. Symptoms may
worsen when the affected individual is anxious or
exposed to sudden motion or noise. Affected mus-
cles may become twisted and contracted, resulting
in bone fractures in the most severe cases. Individ-
uals with stiff-man syndrome may have difficulty
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making sudden movements and may have a stiff-
legged, unsteady gait. Sleep usually suppresses fre-
quency of contractions. Stiffness may increase, and
patients may develop a hunched posture (kyphosis)
or a swayback (lordosis).

Treatment

The drug diazepam, which relaxes the muscles,
provides improvement in most cases. Baclofen,
phenytoin, clonidine, or tizanidine may provide
additional benefit. Physical and rehabilitation ther-
apy may also be needed.

There is no cure for stiff-man syndrome. The
long-term prognosis for individuals with stiff-man
syndrome is uncertain. Management of the disor-
der with drug therapy may provide significant
improvements and relief of symptoms.
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stress One of the paradoxes of stress and immu-
nity is that on the one hand stress is thought to sup-
press immunity and decrease resistance to infections
and cancer, while on the other it is known to exac-
erbate autoimmune diseases that should be amelio-
rated by a suppression of immune function.

Rockefeller University research in 1999 began to
provide some common basis for explaining some of
these paradoxes, according to the authors. “If it’s a
‘good’ immune response, like fighting a pathogen
or cancer cell, then this acute response protects the
body in the short run. If the immune response is
dysregulated, for example, during allergy, asthma,
or arthritis, acute stress may make it worse.”
McEwen points out that the irony of allergies,
autoimmunity, and asthma is that very frequently
they are treated with stress hormones. If adminis-

tered properly, for example locally in high doses, or
using synthetic steroids like dexamethasone, these
hormones mimic the effects of chronic stress and
suppress immune function.

Dhabhar F. S., and McEwen, B. S. “Enhancing Versus
Suppressive Effects of Stress Hormones on Skin
Immune Function.” Proceedings of the National Academy
of Sciences 96, no. 3 (February 1999): 1,059–1,064.

subacute bacterial endocarditis (SBE) A bacter-
ial infection that produces growths on damaged
heart valves and, if untreated, can become fatal
within six weeks to a year. Among the risk factors
are a heart valve damaged by rheumatic fever or a
chronic medical condition that weakens the
immune system.

Subacute bacterial endocarditis occurs when
bacteria lodge on damaged heart valves and pro-
duce clusters or vegetations on the valves. Pieces of
these vegetations may dislodge and travel through
the blood as emboli to such areas as the brain,
spleen, or kidneys.

Causes

An injury to the skin, lining of the mouth, or gums
can allow a small number of bacteria to invade the
bloodstream, increasing the risk of endocarditis.
Certain surgical, dental, and medical procedures
may also introduce bacteria into the bloodstream—
for example, the use of intravenous lines to provide
fluids, nutrition, or medications; cystoscopy (inser-
tion of a viewing tube to examine the bladder); and
colonoscopy (insertion of a viewing tube to exam-
ine the large intestine). In people with normal
heart valves, no harm is done, and the body’s white
blood cells destroy these bacteria. Damaged heart
valves, however, may trap the bacteria, which then
lodge on the endocardium and start to multiply.
For this reason, it is important for people who are
high risk to take antibiotics prior to dental and sur-
gical procedures.

Clinical Features

Frequently, symptoms of SBE are mild or vague,
with the disease evolving slowly. A low-grade fever
may be present on a daily basis for months be-
fore other symptoms appear. Other symptoms may
be nonspecific such as persistent fatigue, malaise
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(general discomfort), confusion, headaches, chills,
and night sweats. As the illness progresses, small
dark lines, called splinter hemorrhages, may appear
under the fingernails; similarly, small spots that
resemble tiny freckles may appear on the skin and
on the whites of the eyes. The examining physician
may find a new heart murmur or a different sound
if a heart murmur already exists, the murmur or
sound caused when the vegetations collect on 
the heart valves. The examination may also detect
an enlarged spleen and mild anemia. Other symp-
toms may include muscle and joint pain, blood in
the urine, shortness of breath, poor appetite, or
weight loss.

Complications

If bacterial endocarditis is not adequately treated, it
can be fatal. Even when treated, further damage to
a heart valve can lead to heart failure. In addition,
blood clots can form and travel throughout the
bloodstream to the brain or lungs.

Treatment

Eradication of all microorganisms from the vegeta-
tions on the heart valve usually requires hospital-
ization for antibiotic therapy, generally given
intravenously, at least at the outset. In a few
instances, oral antibiotics taken at home will be
successful. In unusual cases, surgery may be neces-
sary to repair or replace a damaged heart valve.

subunit vaccine A vaccine that uses merely one
component of an infectious agent, rather than the
whole, to stimulate an immune response.

superantigens A class of antigens, including cer-
tain viruses and bacterial toxins, that unleash a
massive immune response because they activate a
whole family of T cells.

suppressor T cells A subset of T cells that turn off
antibody production and other immune responses.
(See also T SUPPRESSOR CELL.)

surface markers Surface proteins that are unique
to certain cell types and that can be detected by
antibodies or other detection methods.

sympathetic ophthalmia (SO) A rare, bilateral
granulomatous UVEITIS, associated with either a
perforating eye injury or a foreign body that
remains in the eye. Inflammation of the uveal tract
(middle layer of the eye) in one eye results from a
similar inflammation in the other eye. It is believed
to be an autoimmune disease.

According to A Historical Tour of Ophthalmology,
sympathetic ophthalmia was first indicated by
Duddell in 1729, who recorded that he had seen
many cases in which both eyes were lost, though
only one was originally injured. However, not until
nearly 100 years later was any clear conception
developed. Demours did much in that direction,
but it was Wardrop who drew attention to the fact
that veterinary surgeons destroy the injured eye of
a horse with lime or a nail in order that the good
eye may be saved. Both the writings of Demours
and of Wardrop appeared in 1818. In both, the
term sympathetic involvement is employed. The first
comprehensive description appeared in the third
edition of MacKenzie’s textbook (1840), and there-
after the seriousness of the condition and its rela-
tionship to injuries and retained foreign bodies was
well realized. MacKenzie gave a detailed clinical
description of the disease in 1865; Fuchs estab-
lished the pathological definition in 1905.

No reliable demographic data exists for sympa-
thetic ophthalmia. The incidence has been reported
to be higher in men than women, but the differ-
ence is suggested to result from the higher inci-
dence of accidental penetrating wounds in men.
Similarly, the frequency of occurrence is higher in
children under 10 years of age because of the
higher frequency of injuries. It also increases in
those over the age of 60 years because of the
increase in eye surgery.

Causes

The exact cause is unknown, but SO is believed to
represent an autoimmune response to components
of the retina, retinal pigment epithelium, or
choroid. It has been known to follow uncompli-
cated surgery for cataracts or glaucoma. The injured
eye becomes inflamed first, and the other eye fol-
lows (as in sympathetic). Whenever there is severe
trauma to an eye (notably a puncture wound or a
retained foreign object), sympathetic ophthalmia is
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a threat. Because it may occur 10 days to many
years following the injury, the individual should
seek medical attention immediately at the first sign
of blurred vision, redness, or photophobia.

Clinical Features

Symptoms include intolerance of light, redness in
the eye, and blurred vision; in some cases, there are
also floaters and possibly pain. The history of
trauma differentiates this condition from other
types of granulomatous uveitis; other differentiat-
ing factors include its bilateral, diffuse, and acute
nature.

Complications

Common complications include band keratopathy,
cataract, glaucoma, macular edema and scarring,
and retinal detachment. If untreated, sympathetic
ophthalmia can progress to complete bilateral
blindness over a period of months or years.

Treatment

The mainstay of the treatment is corticosteroids
given topically, systemically, and by injections.
Immunosuppressive medications like cyclosporine
are used as a second line of treatment. In certain
cases, the injured eye must be removed to prevent
blindness in the other eye.
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symptom Any abnormal change in appearance,
sensation, or function experienced by a patient that
indicates a disease process. A symptom is consid-
ered a subjective complaint that the health practi-
tioner is not able to see; thus he or she must rely
on the patient’s description.

syndrome A group of symptoms that occur
together but that can result from different causes.
A syndrome is a medical condition characterized by
a collection of symptoms (what the patient feels)
and signs (what a doctor can observe or measure).

systemic A condition involving the body as a
whole, as opposed to limited conditions that affect
particular parts of the body. Systemic diseases can
affect many parts of the body.

systemic lupus erythematosus (SLE) Lupus is a
chronic autoimmune disease in which the body’s
immune system, instead of serving its normal pro-
tective function, forms antibodies that attack
healthy tissues and organs. For most people, lupus
is a mild disease affecting only a few body organs;
for others, it may cause serious and even life-
threatening problems.

Lupus means “wolf.” Erythematosus means “red-
ness.” In 1851, doctors coined the name lupus for
the disease because they thought the facial rash
that frequently accompanies lupus looked like the
bite of a wolf.

There are several types of lupus. DISCOID LUPUS

affects the skin, causing a rash and lesions, usu-
ally across the face and upper part of the body.
Drug-induced lupus refers to a form of lupus
caused by specific medications. Symptoms are
similar to those of SLE (arthritis, rash, fever, and
chest pain) that typically go away when the drug
is stopped. 

Neonatal lupus is a rare form of lupus affecting
newborn babies of women with SLE or certain
other immune system disorders. At birth, the
babies have a skin rash, liver abnormalities, or low
blood counts, which entirely go away over several
months. However, babies with neonatal lupus may
have a serious heart defect. Physicians can now
identify most at-risk mothers, allowing for prompt
treatment of the infant at or before birth. Neonatal
lupus is very rare, and most infants of mothers
with SLE are entirely healthy. 

Systemic lupus erythematosus is the form of the
disease that most people are referring to when they
say lupus. The symptoms of SLE may be mild or
serious. Although SLE usually first affects people
between the ages of 15 and 45 years, it can occur
in childhood or later in life as well. Systemic lupus
erythematosus is usually more severe than discoid
lupus and can attack any body organ or system,
such as joints, kidneys, brain, heart, and lungs. If
not controlled, systemic lupus can be life threaten-
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ing. The number of Americans diagnosed with
lupus is estimated at 1 million.

Although people with systemic lupus may have
many different symptoms, some of the most com-
mon ones include extreme fatigue, painful or
swollen joints (arthritis), unexplained fever, skin
rashes, and kidney problems.

At present, there is no cure for lupus. However,
lupus can be very successfully treated with appro-
priate drugs, and most people with the disease can
lead active, healthy lives. Lupus is characterized 
by periods of illness, called flares, and periods of 
wellness, or remission. Understanding how to pre-
vent flares and how to treat them when they do
occur helps people with lupus maintain better
health. Intense research is under way, and scien-
tists funded by the National Institutes of Health are
continuing to make great strides in understanding
the disease, which may ultimately lead to a cure.

Two of the questions researchers are studying
are who gets lupus and why. Already known is that
many more women than men have lupus. Lupus is
three times more common in African-American
women than in Caucasian women and is also more
common in women of Hispanic, Asian, and Native-
American descent. In addition, lupus can run in
families, but the risk that a child, brother, or sister
of a patient will also have lupus is still quite low.
Estimating how many people in the United States
have the disease is difficult because its symptoms
vary widely and its onset is often hard to pinpoint.

Causes

Lupus is a complex disease whose cause is
unknown. It is likely that there is no single cause
but rather a combination of genetic, environmen-
tal, and possibly hormonal factors that work
together to cause the disease. The exact cause may
differ from one person to another. Scientists are
making progress in understanding the processes
leading to lupus. Research suggests that genetics
plays an important role; however, no specific lupus
gene has been identified. Instead, it appears that
several genes may increase a person’s susceptibility
to the disease.

The fact that lupus can run in families indicates
that its development has a genetic basis. In addi-
tion, studies of identical twins have shown that

lupus is much more likely to affect both members
of a pair of identical twins, who share the exact
same set of genes, than two nonidentical twins or
other siblings. However, scientists think that genes
alone cannot account for who gets lupus. Other
factors must also play a role. Some of the factors
that scientists are studying include sunlight, stress,
certain drugs, and infectious agents such as viruses.
Even though a virus might trigger the disease in
susceptible individuals, a person cannot catch
lupus from someone else.

In lupus, the body’s immune system does not
work as it should. A healthy immune system pro-
duces substances called antibodies that help fight
and destroy viruses, bacteria, and other foreign
substances that invade the body. In lupus, the
immune system produces antibodies against the
body’s healthy cells and tissues. These antibodies,
called autoantibodies (auto means “self”), con-
tribute to the inflammation of various parts of the
body, causing damage and altering the function of
target organs and tissues. In addition, some
autoantibodies join with substances from the
body’s own cells or tissues to form molecules called
immune complexes. A buildup of these immune
complexes in the body also contributes to inflam-
mation and tissue injury in people with lupus.
Researchers do not yet understand all of the factors
that cause inflammation and tissue damage in
lupus, and this is an active area of research.

Clinical Features

Each person’s experience with lupus is different,
although certain patterns permit accurate diagnosis.
Symptoms can range from mild to severe and may
come and go over time. Common symptoms of
lupus include painful or swollen joints, unexplained
fever, and skin rashes, along with extreme fatigue.
A characteristic skin rash—the so-called butterfly or
malar rash—may appear across the nose and
cheeks. Other rashes occur elsewhere on the face
and ears, upper arms, shoulders, chest, and hands.

Other symptoms of lupus include chest pain,
hair loss, sensitivity to the Sun, anemia (a decrease
in red blood cells), and pale or purple fingers and
toes from cold and stress. Some people also experi-
ence headaches, dizziness, depression, or seizures.
New symptoms may continue to appear years after
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the initial diagnosis, and different symptoms can
occur at different times.

In some people with lupus, only one system of
the body such as the skin or joints is affected. Other
people experience symptoms in many parts of their
body. Just how seriously a body system is affected
also varies from person to person. Most commonly,
joints and muscles are affected, causing arthritis
and muscle pain. Skin rashes are quite common.
The following systems in the body also can be
affected by lupus.

Kidneys Inflammation of the kidneys (nephri-
tis) can impair their ability to get rid of waste prod-
ucts and other toxins from the body effectively.
Because the kidneys are so important to overall
health, lupus affecting the kidneys generally
requires intensive drug treatment to prevent per-
manent damage. There is usually no pain associ-
ated with kidney involvement, although some
patients may notice that their ankles swell. Most
often, the only indication of kidney disease is an
abnormal urine or blood test.

Lungs Some people with lupus develop pleu-
ritis, an inflammation of the lining of the chest cav-
ity that causes chest pain, particularly with
breathing. Patients with lupus may also get pneu-
monia.

Central nervous system In some patients,
lupus affects the brain or central nervous system.
This can cause headaches, dizziness, memory dis-
turbances, vision problems, stroke, or changes in
behavior.

Blood vessels Blood vessels may become
inflamed (vasculitis), affecting the way blood 
circulates through the body. The inflamma-
tion may be mild and may not require treatment,
or it may be severe and require immediate atten-
tion.

Blood People with lupus may develop anemia,
leukopenia (a decreased number of white blood
cells), or a decrease in the number of platelets
(thrombocytopenia). Some people with lupus may
have abnormalities that cause an increased risk for
blood clots.

Heart In some people with lupus, inflamma-
tion can occur in the heart itself (myocarditis and
endocarditis) or the membrane that surrounds it
(pericarditis), causing chest pains or other symp-

toms. Lupus can also increase the risk of athero-
sclerosis.

Diagnosing lupus can be difficult. The doctors
may take months or even years to piece together
the symptoms to diagnose this complex disease
accurately. Making a correct diagnosis of lupus
requires knowledge and awareness on the part of
the doctor and good communication on the part of
the patient. Giving the doctor a complete, accurate
medical history is critical to the process of diagno-
sis. This information, along with a physical exami-
nation and the results of laboratory tests, helps the
doctor consider other diseases that may mimic
lupus or determine if the patient truly has the dis-
ease. Reaching a diagnosis may take time and occur
gradually as new symptoms appear.

No single test can determine whether a person
has lupus, but several laboratory tests may help the
doctor to make a diagnosis. The most useful tests
identify certain autoantibodies often present in the
blood of people with lupus. For example, the anti-
nuclear antibody (ANA) test is commonly used to
look for autoantibodies that react against compo-
nents of the nucleus, or command center, of the
patient’s own cells. Most people with lupus test
positive for ANA. However, there are a number of
other causes of a positive ANA besides lupus,
including infections, other rheumatic or immune
diseases, and occasionally as a finding in normal
healthy adults. The ANA test simply provides
another clue for the doctor to consider in making a
diagnosis. In addition, there are blood tests for indi-
vidual types of autoantibodies that are more spe-
cific to people with lupus, although not all people
with lupus test positive for these and not all people
with these antibodies have lupus. These antibodies
include anti-DNA, anti-Sm, anti-RNP, anti-Ro
(SSA), and anti-La (SSB). A positive anti-Sm is
highly specific for SLE; it is rarely found in patients
with other rheumatic diseases. The doctor may 
use these antibody tests to help make a diagnosis 
of lupus.

Some tests are used less frequently but may be
helpful if the cause of a person’s symptoms remains
unclear. The doctor may order a biopsy of the skin
or kidneys if those body system are affected. Some
doctors may order a syphilis test or a test for anti-
cardiolipin antibody. A positive test does not mean
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that a patient has syphilis. However, the presence
of this antibody may increase the risk of blood clot-
ting and can increase the risk of miscarriages in
pregnant women with lupus. Again, all these tests
merely serve as tools to give the doctor clues and
information in making a diagnosis. The doctor will
look at the entire picture—medical history, symp-
toms, and test results—to determine if a person 
has lupus.

Other laboratory tests are used to monitor the
progress of the disease once it has been diagnosed.
A complete blood count, urinalysis, blood
chemistries, and erythrocyte sedimentation rate
(ESR) test can provide valuable information.
Another common test measures the blood level of
a group of substances called complement. People
with lupus often have increased ESRs and low
complement levels, especially during flares of the
disease. Lupus flares usually are associated with an
increase in the anti-DNA titer.

Treatment

Diagnosing and treating lupus is often a team effort
between the patient and several types of health
care professionals. A person with lupus can go to
his or her family doctor or internist or can visit a
rheumatologist. A rheumatologist is a doctor who
specializes in rheumatic diseases (arthritis and
other diseases of the joints, bones, and muscles).
Clinical immunologists (doctors specializing in
immune system disorders) may also treat people
with lupus. As treatment progresses, other profes-
sionals often help. These may include nurses, psy-
chologists, social workers, and specialists such as
nephrologists (doctors who treat kidney disease),
hematologists (doctors specializing in blood disor-
ders), dermatologists (doctors who treat skin dis-
ease), and neurologists (doctors specializing in
disorders of the nervous system).

A conservative regimen of physical and emo-
tional rest, protection from direct sunlight, a
healthful diet, prompt treatment of infections, and
avoidance of known aggravating factors are the
mainstays of lupus therapy. In addition, for female
patients, pregnancy must be planned for times
when the disease is in remission.

Photosensitivity is an abnormal reaction to the
ultraviolet (UV) rays of the Sun and results in the

development or exacerbation of a rash that is
sometimes accompanied by systemic symptoms.
About one-third of lupus patients are photosensi-
tive. All lupus patients should avoid direct, pro-
longed exposure to the Sun. Sun-sensitive patients
should frequently apply a sunscreen with a Sun
protection factor (SPF) of at least 15, avoid unpro-
tected exposure between 10 A.M. and 4 P.M., and
wear protective clothing, such as wide-brimmed
hats and long sleeves. Lupus patients should be
aware that UV rays are reflected off water and
snow and that glass, such as car windows, does not
provide total protection from UV rays.

Lupus patients should also know that fluores-
cent and halogen lights may emit UV rays and can
aggravate lupus. This may be an issue for patients
who work in offices lit by these kinds of lights.
Sunscreen and protective clothing can help mini-
mize exposure, and plastic devices are available
that block UV emissions from fluorescent or halo-
gen lightbulbs.

The range and effectiveness of treatments for
lupus have increased dramatically, giving doctors
more choices in how to treat the disease. It is
important for the patient to work closely with the
doctor and take an active role in treatment. Once
lupus has been diagnosed, the doctor will develop
a treatment plan based on the patient’s age, sex,
health, symptoms, and lifestyle. Treatment plans
are tailored to the individual’s needs and may
change over time. In developing a treatment plan,
the doctor has several goals: to prevent flares, to
treat them when they do occur, and to minimize
organ damage and complications. The doctor and
patient should reevaluate the plan regularly to
ensure that it is as effective as possible.

Several types of drugs are used to treat lupus.
The treatment the doctor chooses is based on the
patient’s individual symptoms and needs. For peo-
ple with joint pain, chest pain, or fever, drugs that
decrease inflammation, referred to as nonsteroidal
anti-inflammatory drugs (NSAIDs), are often used.
While some NSAIDs are available over-the-
counter, a doctor’s prescription is necessary for oth-
ers. NSAIDs may be used alone or in combination
with other types of drugs to control pain, swelling,
and fever. Even though some NSAIDs may be pur-
chased without a prescription, they must be taken
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under a doctor’s direction. Common side effects of
NSAIDs, including those available over-the-
counter, can include stomach upset, heartburn,
diarrhea, and fluid retention. Some patients with
lupus also develop liver and kidney inflammation
while taking NSAIDs, making it especially impor-
tant to stay in close contact with the doctor while
taking these medications.

A new class of anti-inflammatory drugs called
COX-2 inhibitors (celecoxib [Celebrex], rofecoxib
[Vioxx], and mobic [Meloxicam]) have all of the
same effects as NSAIDs on pain and inflammation
but have a much lower risk of significant gastroin-
testinal side effects. These agents have not been
extensively studied in patients with lupus and have
not been approved by the Food and Drug Adminis-
tration for use specifically in treating lupus. How-
ever, they might provide benefits similar to
NSAIDs.

Antimalarials are another type of drug com-
monly used to treat lupus. These drugs were origi-
nally used to treat malaria, but doctors have found
that they also are useful for lupus. Exactly how
antimalarials work in lupus is unclear, but scientists
think that they may work by suppressing parts of
the immune response. A common antimalarial
used to treat lupus is hydroxychloroquine (Plaque-
nil). It may be used alone or in combination with
other drugs and is generally used to treat fatigue,
joint pain, skin rashes, and inflammation of the
lungs.

Clinical studies have found that continuous
treatment with antimalarials may prevent flares
from recurring. Side effects of antimalarials can
include stomach upset and, extremely rarely, dam-
age to the retina of the eye.

The mainstay of lupus treatment involves the
use of corticosteroid hormones, such as prednisone
(Deltasone), hydrocortisone, methylprednisolone
(Medrol), and dexamethasone (Decadron, Hexa-
drol). Corticosteroids are related to cortisol, which
is a natural anti-inflammatory hormone. They
work by rapidly suppressing inflammation. Corti-
costeroids can be given by mouth, in creams
applied to the skin, or by injection. Because they
are potent drugs, the doctor will seek the lowest
dose with the greatest benefit. Short-term side
effects of corticosteroids include swelling, increased

appetite, weight gain, and emotional ups and
downs. These side effects generally stop when the
drug is stopped. It can be dangerous to stop taking
corticosteroids suddenly, so it is very important
that the doctor and patient work together in
changing the corticosteroid dose. Sometimes doc-
tors give very large amounts of corticosteroids by
vein over a brief period of time (days). This is called
bolus or pulse therapy. With this treatment, the typ-
ical side effects are less likely and slow withdrawal
is unnecessary.

Long-term side effects of corticosteroids can
include stretch marks on the skin, excessive hair
growth, weakened or damaged bones (osteoporosis
and osteonecrosis), high blood pressure, damage to
the arteries, high blood sugar, infections, and
cataracts. Typically, the higher the dose of pro-
longed corticosteroids, the more severe the side
effects. Also, the longer they are taken, the greater
the risk of side effects. Researchers are working to
develop alternative strategies to limit or offset the
use of corticosteroids. For example, corticosteroids
may be used in combination with other, less potent
drugs, or the doctor may try to decrease the dose
slowly once the disease is under control. People
with lupus who are using corticosteroids should
talk to their doctors about taking supplemental cal-
cium and vitamin D or other drugs to reduce the
risk of osteoporosis (weakened, fragile bones).

In special circumstances, patients may require
stronger drugs to combat lupus symptoms. In some
patients, methotrexate (Folex, Mexate, or
Rheumatrex) may be used to help control the dis-
ease. Patients who have many body systems
affected by the disease may receive intravenous
gamma globulin (Gammagard S/D), a blood pro-
tein that increases immunity and helps fight infec-
tion. Gamma globulin may also be used to control
acute bleeding in patients with thrombocytopenia
or to prepare a person with lupus for surgery.

For patients whose kidneys or central nervous
systems are affected by lupus, a type of drug called
an immunosuppressive may be used. Immunosup-
pressives, such as azathioprine (Imuran) and
cyclophosphamide (Cytoxan), restrain the overac-
tive immune system by blocking the production of
some immune cells and curbing the action of oth-
ers. These drugs may be given by mouth or by infu-
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sion (dripping the drug into the vein through a
small tube). Side effects may include nausea, vom-
iting, hair loss, bladder problems, decreased fertil-
ity, and increased risk of cancer and infection. The
risk for side effects increases with the length of
treatment. As with other treatments for lupus,
there is a risk of relapse after the immunosuppres-
sives have been stopped.

Because of the nature and cost of the medica-
tions used to treat lupus, their potentially serious
side effects, and the lack of a cure, many patients
seek other ways of treating the disease. Some
alternative approaches that have been suggested
include special diets, nutritional supplements, fish
oils, ointments and creams, chiropractic treatment,
and homeopathy. Although these methods may
not be harmful in and of themselves and they may
be associated with symptomatic or psychosocial
benefit, no research to date shows that they affect
the disease process or prevent organ damage.
Some alternative or complementary approaches
may help the patient cope or reduce some of the
stress associated with living with a chronic illness.
If the doctor feels the approach has value and will
not be harmful, it can be incorporated into the
patient’s treatment plan. However, neglecting reg-
ular health care or treatment of serious symptoms
is important. An open dialogue between the
patient and the physician about the relative values
of complementary, alternative, and more tradi-
tional therapy is essential in permitting the patient
to make an informed choice about treatment
options.

Lupus and Quality of Life

Despite the symptoms of lupus and the potential
side effects of treatment, people with lupus can
maintain a high quality of life overall. One key to
managing lupus is to understand the disease and its
impact. Learning to recognize the warning signs of
a flare can help the patient take steps to ward it off
or reduce its intensity. Many people with lupus
experience increased fatigue, pain, a rash, fever,
abdominal discomfort, headaches, or dizziness just
before a flare. Developing strategies to prevent
flares can also be helpful, such as learning to rec-
ognize one’s warning signals and maintaining good
communication with one’s doctor.

People with lupus must also receive regular
health care instead of seeking help only when
symptoms worsen. Having a medical exam and lab-
oratory work on a regular basis allows the doctor to
note any changes and may help predict flares. The
treatment plan, which is tailored to the individual’s
specific needs and circumstances, can be adjusted
accordingly. If new symptoms are identified early,
treatments may be more effective. Other concerns
can also be addressed at regular checkups. The doc-
tor can provide guidance about such issues as the
use of sunscreens, stress reduction, and the impor-
tance of structured exercise and rest as well as birth
control and family planning. Because people with
lupus can be more susceptible to infections, the
doctor may recommend yearly influenza vaccina-
tions or pneumococcal vaccinations for some
patients.

People with lupus should receive regular pre-
ventive health care, such as gynecological and
breast examinations. Regular dental care will help
avoid potentially dangerous infections. If a person
is taking corticosteroids or antimalarial medica-
tions, a yearly eye exam should be done to screen
for and treat eye problems.

Staying healthy requires extra effort and care for
people with lupus, developing strategies for main-
taining wellness becomes especially important.
Wellness involves paying close attention to the
body, mind, and spirit. One of the primary goals of
wellness for people with lupus is coping with the
stress of having a chronic disorder. Effective stress
management varies from person to person. Some
approaches that may help include exercise, relax-
ation techniques such as meditation, and setting
priorities for spending time and energy.

Developing and maintaining a good support sys-
tem is also important. A support system may
include family, friends, medical professionals, com-
munity organizations, and organized support
groups. Participating in a support group can pro-
vide emotional help, boost self-esteem and morale,
and help develop or improve coping skills.

Learning more about lupus may also help. Stud-
ies have shown that patients who are well
informed and participate actively in their own care
experience less pain, make fewer visits to the doc-
tor, build self-confidence, and remain more active.
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Pregnancy for Women with Lupus

Although a lupus pregnancy is considered high risk,
most women with lupus carry their babies safely to
the end of their pregnancy. Experts disagree on the
exact numbers, but 20 percent to 25 percent of
lupus pregnancies end in miscarriage, compared
with 10 percent to 15 percent of pregnancies in
women without the disease. Pregnancy counseling
and planning before pregnancy are important. Ide-
ally, a woman should have no signs or symptoms of
lupus and be taking no medications for at least six
months before she becomes pregnant.

Some women may experience a mild-to-
moderate flare during or after their pregnancy, oth-
ers do not. Pregnant women with lupus, especially
those taking corticosteroids, are also more likely to
develop high blood pressure, diabetes, hyper-
glycemia (high blood sugar), and kidney complica-
tions, so regular care and good nutrition during
pregnancy are essential. It is also advisable to have
access to a neonatal (newborn) intensive care unit
at the time of delivery in case the baby requires
special medical attention. About 25 percent of
babies of women with lupus are born prematurely
but do not suffer from birth defects.
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systemic lupus erythematosus research Lupus is
the focus of intense research as scientists try to
determine what causes the disease and how it can
best be treated. Some of the questions they are
working to answer include, Exactly who gets
lupus, and why? Why are women more likely than
men to have the disease? Why are there more cases
of lupus in some racial and ethnic groups? What
goes wrong in the immune system, and why? How
can physicians correct the way the immune system
functions once something goes wrong? What treat-
ment approaches will work best to lessen or cure
lupus symptoms?

To help answer these questions, scientists are
developing new and better ways to study the 
disease. They are doing laboratory studies that
compare various aspects of the immune systems
of people with lupus with those of other people
both with and without lupus. They also use mice
with disorders resembling lupus to understand
the abnormalities of the immune system that
occur in lupus better and to identify possible new
therapies.

The National Institute of Arthritis and Muscu-
loskeletal and Skin Diseases (NIAMS), a compo-
nent of the National Institutes of Health (NIH), has
a major program of lupus research in its intramural
program in Bethesda, Maryland, and funds many
individual researchers across the United States who
are studying lupus. To help scientists gain new
knowledge, the NIAMS has also established spe-
cialized centers of research devoted specifically to
lupus research. In addition, the NIAMS is funding
several lupus registries that will gather medical
information as well as blood and tissue samples
from patients and their relatives. This will give
researchers across the country access to informa-
tion and materials they can use to help identify
genes that determine susceptibility to the disease.

Identifying genes that play a role in the devel-
opment of lupus is an active area of research. For
example, researchers suspect a genetic defect in a
cellular process called apoptosis, or programmed
cell death, in people with lupus. Apoptosis is simi-
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lar to the process that causes leaves to turn color in
autumn and fall from trees; it allows the body to
eliminate cells that have fulfilled their function and
typically need to be replaced. If there is a problem
in the apoptosis process, harmful cells may stay
around and do damage to the body’s own tissues.
For example, in a mutant mouse strain that devel-
ops a lupuslike illness, one of the genes that con-
trols apoptosis is defective. When it is replaced by a
normal gene, the mice no longer develop signs of
the disease. Scientists are studying what role genes
involved in apoptosis may play in human disease
development.

Studying genes for complement, a series of pro-
teins in the blood that play an important part in the
immune system, is another active area of lupus
research. Complement acts as a backup for antibod-
ies, helping them destroy foreign substances that
invade the body. If complement levels decrease, the
body is less able to fight or destroy foreign sub-
stances. If these foreign substances are not removed
from the body, the immune system may become
overactive and begin to make autoantibodies.

Recent large studies of families with lupus have
identified a number of genetic regions that appear
to confer risk of SLE. Although the specific genes
and their function remain unknown, intensive
work in delineating the entire human genome
offers promise that these genes will be identified in
the near future. This should provide knowledge of
the fundamental nature of the risk factors that can
lead to lupus and new insights into how these risks
can be modified.

It is thought that autoimmune diseases, such as
lupus, occur when a genetically susceptible indi-
vidual encounters an unknown environmental
agent or trigger. In this circumstance, an abnormal
immune response can be initiated that leads to the
signs and symptoms of lupus. Research has focused
on both the genetic susceptibility and the environ-
mental trigger. Although the environmental trigger
remains unknown, microbial agents such as
Epstein-Barr virus and others have been consid-
ered. Researchers are also studying other factors
that may affect a person’s susceptibility to lupus.
For example, because lupus is more common in
women than in men, some researchers are investi-
gating the role of hormones and other male-female

differences in the development and course of the
disease.

University of California San Diego scientists
have identified a genetic defect in mice that triggers
a disease remarkably similar to lupus in humans.
They state that their finding suggests a whole new
way that lupus may arise. The scientists have
linked lupuslike symptoms in mice with a mutation
in a gene that helps form carbohydrates that dwell
on cell surfaces. The mutation may alter cell-
surface carbohydrates to the point where the
immune system believes they are foreign and then
attacks. This is a completely new concept of how
autoimmune diseases may arise. In recent years,
other researchers have found that some patients
with autoimmune disorders have abnormalities 
in the way their bodies process carbohydrates. 
One of the study’s researchers said that if a carbo-
hydrate gene defect is behind at least some cases of
lupus, it might be possible to treat the disease with
gene therapy or through more traditional drug
treatment.

A current study funded by the NIH is focusing on
the safety and effectiveness of oral contraceptives
(birth control pills) and hormone replacement ther-
apy in women with lupus. Doctors have worried
about the wisdom of prescribing oral contraceptives
or estrogen replacement therapy for women with
lupus because of a widely held view that estrogens
can make the disease worse. However, recent lim-
ited data suggest these drugs may be safe for some
women with lupus. Researchers hope this study
will yield options for safe, effective methods of birth
control for young women with lupus and enable
postmenopausal women with lupus to benefit from
estrogen replacement therapy.

Researchers are also focusing on finding better
treatments for lupus. A primary goal of this
research is to develop treatments that can effec-
tively minimize the use of corticosteroids. Scientists
are trying to identify combination therapies that
may be more effective than single-treatment
approaches. Researchers are also interested in
using male hormones, called androgens, as a possi-
ble treatment for the disease. Another goal is to
improve the treatment and management of lupus
in the kidneys and central nervous system. For
example, a 20-year study supported by the NIAMS
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and the NIH found that combining cyclophos-
phamide with prednisone helped delay or prevent
kidney failure, a serious complication of lupus.

On the basis of new information about the dis-
ease process, scientists are using novel biologic
agents to block parts of the immune system selec-
tively. Development and testing of these new
drugs, which are based on compounds that occur
naturally in the body, comprise an exciting and
promising new area of lupus research. The hope is
that these treatments will not only be effective but
will also have fewer side effects. Other treatment
options currently being explored include recon-
structing the immune system by bone marrow
transplantation. In the future, gene therapy may
also play an important role in lupus treatment.

With research advances and a better under-
standing of lupus, the prognosis for people with
lupus today is far brighter than it was even 20 years

ago. It is possible to have lupus and remain active
and involved with life, family, and work. As cur-
rent research efforts unfold, there is continued
hope for new treatments, improvements in quality
of life; and, ultimately, a way to prevent or cure the
disease. The research efforts of today may yield the
answers of tomorrow as scientists continue to
unravel the mysteries of lupus.

Chui, Daniel, Gayathri Sellakumar, Ryan S. Green, Mark
Sutton-Smith, Tammie McQuistan, Kurt W. Marek,
Howard R. Morris, Anne Dell, and Jamey D. Marth.
“Genetic Remodeling of Protein Glycosylation In Vivo
Induces Autoimmune Disease.” Proceedings of the
National Academy of Sciences of the United States of Amer-
ica 98 (2001): 1,142–1,147.

Novak, Debbie. Handout on Health: Systemic Lupus Erythe-
matosus, Bethesda, Md.: National Institute of Arthritis
and Musculoskeletal and Skin Diseases Information
Clearinghouse, 1997.
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Takayasu’s arteritis (TA) A rare and chronic
inflammatory disease that affects the aorta (the
body’s largest blood vessel), its large branches, and
the pulmonary arteries. Although it has been
reported worldwide, it shows a propensity for
young women in Southeast Asia, especially Japan-
ese women. Females with this disease outnumber
males by nine to one. The age of onset is typically
under 40, especially between 15 and 20 years. The
estimated incidence rate in the United States is 2.6
cases per million. The incidence in the Orient, par-
ticularly Japan, is much higher. Much of the litera-
ture describing Takayasu’s arteritis has originated
from Asian countries, and the disease was once
thought to be restricted to these regions. During
the past few decades, patients with Takayasu’s
arteritis have been increasingly recognized in
Africa, western Europe, and North America. How-
ever, experience with this disease in the Western
Hemisphere remains anecdotal. It is also known 
as Takayasu arteritis, pulseless disease, giant cell
arteritis, occlusive thromboaortopathy, aortic arch
syndrome, reverse coarction, and young Oriental
female arteritis.

The first case of Takayasu arteritis was described
in 1908 by Dr. Mikoto Takayasu (1872–1938), a
Japanese physician, who reported a “wreathlike”
appearance of blood vessels in the retina of a 21-
year-old Japanese woman. At the same time, two
of his colleagues, Dr. Onishi and Dr. Kagoshima,
reported similar manifestations in patients who
also had absent wrist pulses.

Through study of the disease over the years, it is
now known that the blood vessels in the eye’s
retina were due to narrowing of the arteries in the
neck. These blood vessel malformations are rarely
seen in patients outside Southeast Asia. The miss-
ing or diminished pulses that frequently occur in

TA patients are due to the narrowing of blood ves-
sels to the arms.

Causes

An increased incidence of certain HLA markers in
affected subjects and the occurrence in monozy-
gotic twins suggest disease influence by genetic 
factors. Multiple antigenic triggers, including
mycobacteria and streptococci, have been incon-
clusively suggested to initiate the disease. One line
of research is examining whether antibodies to the
lining of blood vessels may be responsible.

Clinical Features

Initially, patients will often develop systemic illness
with symptoms of malaise, fever, night sweats,
weight loss, arthritis, and fatigue. Frequently, the
patient will be anemic, with elevations of the ESR
(erythrocyte sedimentation rate) during this initial
stage. This systemic phase gradually subsides and is
followed by a more chronic stage characterized by
inflammation and occlusion of the affected arteries.
Other patients with Takayasu’s arteritis will show
only the occlusive stage without first going through
the systemic illness. In the late stage, weakness of
the arterial walls may give rise to localized
aneurysms.

The vessels of the aortic arch are particularly
vulnerable, and any or all may be occluded. The
inflammation of the aorta and its branch arteries
can lead to poor blood supply to tissues of the body,
which can cause pain (claudication) in the arms or
legs during exertion or their repetitive use (as in
the calves during walking). The diminished blood
flow can also lead to cool extremities, dizziness
upon standing up, headaches, visual problems,
chest pain, and abdominal pain. Muscle mass may
be lost from the face and arms.



Because patients with early Takayasu arteritis
may have nonspecific symptoms and because the
disease is so rare, a doctor may not suspect TA until
symptoms of arterial narrowing develop. This could
be months or even years into the course of the ill-
ness. In fact, a review of TA patients at one U.S.
hospital showed that only 6 percent were correctly
diagnosed when they were initially evaluated.

The examining medical practitioner may notice
markedly diminished or absent pulses and low or
unobtainable blood pressure in the involved arter-
ies arising from the aortic arch. When using a
stethoscope, the examiner may also hear an abnor-
mal bruit sound over the partially narrowed arter-
ies. In about 25 percent of cases, wreathlike blood
vessels may be in the eyes. Takayasu arteritis is ulti-
mately diagnosed with an angiogram of the arter-
ies (arteriogram), which allows the doctor to see
the abnormally narrowed and constricted arteries.

Complications

Where marked impairment of blood supply to the
brain or spinal cord exists, there may occur strokes
or paralysis. The disease is often fatal if not treated. 

For patients who live long lives in spite of hav-
ing Takayasu’s disease, significant problems must
be recognized. Having a chronic illness requires
periodic evaluation and adjustment of medications
whenever necessary. The medications for TA have
side effects, and these must be monitored by a
physician as well as by blood tests. The effects of ill-
ness on function may be significant.

Treatment

Takayasu’s disease is treated by suppressing the
inflammation with cortisone medication. While
most patients can improve, some do not or relapse.
In cortisone-resistant patients, stronger medica-
tions that suppress the immune system (immuno-
suppressive drugs), thereby further decreasing
active inflammation of the arteries, have been
used. Examples include prednisone, prednisolone,
methotrexate (Rheumatrex), cyclosporine, cyclo-
phosphamide (Cytoxan), and azathioprine (Imu-
ran). Strict control of elevated blood pressure is
important.

If significant narrowing occurs in an artery, it
may require repair or widening. This may be done

via traditional surgery, angioplasty, or implanting
of a stent.

The duration of Takayasu arteritis varies from
patient to patient. In many cases, the active illness
lasts for years, causing persistent inflammation and
ongoing damage to the blood vessels. If a patient
does enter remission, either spontaneously or after
treatment, relapses can occur, but arterial damage
may be permanent. Narrowed vessels may con-
tinue to disrupt blood flow to organs, although the
TA itself is no longer active.

Kerr, Gail S., Claire W. Hallahan, Joseph Giordano,
Randy Y. Leavitt, Anthony S. Fauci, et al. “Takayasu
Arteritis.” Annals of Internal Medicine 120 (1994):
919–929.

T cell Small white blood cells that orchestrate
and/or directly participate in the immune defenses.
Also known as T LYMPHOCYTES, they are processed
in the thymus and secrete cytokines. A subpopula-
tion of long-lived T cells contributes to immuno-
logic memory.

T cell receptor (TCR) Membrane-bound proteins
found on T cells, which recognize and bind foreign
antigens. T cell receptors differ from B cell antibod-
ies in that they cannot bind free antigens. For a T
cell receptor, the antigen must be digested,
degraded, and presented on the surface of another
cell (an antigen-presenting cell, or APC) such as a
macrophage. In the case of helper T cells, the anti-
gen peptides must be presented on class II major
histocompatibility complexes (MHC) or specialized
APCs. In the case of killer (cytotoxic) T cells, the
antigen peptides must be presented on class I MHC
or tissue cells.

The T cell antigen receptor consists of either 
an alpha/beta chain (TCR-2) or a gamma/delta
chain (TCR-1) associated with the CD3 molecular
complex.

T cytotoxic cell Cytotoxic means destructive to
cells. Cytotoxic T cells (killer T cells) kill virus-
infected and transplanted cells. They may also be
responsible for tissue damage in some autoimmune
diseases.
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temporal arteritis/GCV A chronic inflammatory
autoimmune disease characterized by a generalized
vasculitis. It results in swelling of arteries in the head
(most often the temporal arteries, which are located
on the temples on each side of the head), neck, and
arms. This swelling causes the arteries to narrow,
reducing blood flow. The inflammatory process is
primarily found in these arteries but can on occasion
involve the larger arteries. Veins are not usually
affected by the disease. Temporal arteritis/GCV can
be localized in the temporal area or can have sys-
temic involvement. It may occur alone or in 
conjunction with polymyalgia rheumatica. Early
treatment is critical for good prognosis. Temporal
arteritis/GCV may also be referred to as giant cell ar-
teritis, granulomatosis arteritis, and cranial arteritis.

Caucasian women over the age of 50 are most at
risk of developing giant cell arteritis. Women are
twice as likely as men to develop the condition. The
average age at onset is 70 years. Giant cell arteritis
is quite common. In the United States, an esti-
mated 200 per 100,000 people over the age of 50
develop giant cell arteritis. 

Causes

The underlying cause of the inflammation is an
autoimmune reaction to the lining of these arteries.

Clinical Features

Early symptoms of giant cell arteritis may resemble
the flu. People are likely to experience headaches,
pain in the temples, and blurred or double vision.
Severe headaches, jaw pain, and vision problems
are typical symptoms of giant cell arteritis. In addi-
tion, physical examination may reveal an abnormal
temporal artery: tender to the touch, inflamed, and
with reduced pulse. Because of the possibility of
permanent blindness, a temporal artery biopsy is
recommended if there is any suspicion of giant cell
arteritis.

In a person with giant cell arteritis, the biopsy
will show abnormal cells in the artery walls. Some
patients showing symptoms of giant cell arteritis
will have negative biopsy results. In such cases, the
doctor may suggest a second biopsy.

Complications

It is unclear how or why polymyalgia rheumatica
and giant cell arteritis are related, but an estimated

15 percent of people in the United States with
polymyalgia rheumatica also develop giant cell
arteritis. Patients can develop giant cell arteritis
either at the same time as polymyalgia rheumatica
or after the polymyalgia symptoms disappear.
About half of the people affected by giant cell
arteritis also have polymyalgia rheumatica. When a
person is diagnosed with polymyalgia rheumatica,
the doctor also looks for symptoms of giant cell
arteritis because of the risk of blindness. With
proper treatment, the disease is not threatening. If
untreated, however, giant cell arteritis can lead to
serious complications including permanent vision
loss and stroke. Patients must learn to recognize
the signs of giant cell arteritis because they can
develop even after the symptoms of polymyalgia
rheumatica disappear.

Treatment

Giant cell arteritis carries a small but definite risk of
blindness. The blindness is permanent once it hap-
pens. A high dose of prednisone is needed to pre-
vent blindness and should be started as soon as
possible, perhaps even before the diagnosis is con-
firmed with a temporal artery biopsy. When
treated, symptoms quickly disappear. Typically,
people with giant cell arteritis must continue tak-
ing a high dose of prednisone for one month. Once
symptoms disappear, the sed rate is normal, and
there is no longer a risk of blindness, the doctor can
begin to reduce the dose gradually. When treated
properly, giant cell arteritis rarely recurs.

National Institute of Arthritis and Musculoskeletal and
Skin Diseases. Questions and Answers About Polymyalgia
Rheumatica and Giant Cell Arteritis, 2001.

T helper cell A subset of T cells that typically
carry the CD4 marker and are essential for turning
on antibody production, activating cytotoxic T
cells, and initiating many other immune responses.
These T cells recognize specific antigens in con-
junction with class II major histocompatability
complexes. (See also T LYMPHOCYTES.)

thymus A primary lymphoid organ or gland,
located high in the chest or neck area, where T cells
proliferate and mature.
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tissue typing A method of matching major tissue
antigens (human leukocyte antigens, or HLAs) on
the tissues of a transplant donor with those of the
recipient. The closer the match, the better the
chance that the transplant will take.

T lymphocytes (T cells) Small white blood cells
that orchestrate and/or directly participate in the
immune defenses. They are processed in the thy-
mus and secrete lymphokines. The T cell is one of
the most important elements in the human
immune system. Its role in directly destroying
infected or cancerous cells is great, and it is the
control center for the rest of the acquired and
innate immune system. The numerous cytokines it
produces and its array of surface molecules are crit-
ical for the control of all other immune elements.

tolerance A state of nonresponsiveness to a par-
ticular antigen or group of antigens; the failure to
make antibodies to an antigen.

toxins Agents produced by plants and bacteria,
normally very damaging to animal cells, that can
be delivered directly to target cells by linking them
to monoclonal antibodies or lymphokines.

transplant rejection Since the first successful
organ transplant was performed in the United
States in 1954, one of the most serious problems
facing transplant recipients has been the possibility
that their own bodies will try to reject or destroy
the transplant. Except for transplants between
identical twins, all transplant donors and recipients
are immunologically incompatible. Rejection is
part of the body’s natural reaction to foreign
invaders. Cells are tagged with surface molecules
called major histocompatibility antigens (MHA), or
in human called human leukocyte antigen (HLA).
Much like fingerprints, HLAs are unique to an indi-
vidual. Thus, when a person receives a transplant,
his or her immune system identifies the foreign
tags (MHAs) on the transplant and proceeds to rid
the body of, or reject, the transplant. To reduce the
risk of rejection, physicians try to find donors
whose HLAs are as genetically close to those of the

recipient as possible. Nevertheless, most trans-
plants, with the exception of those donated by
identical twins, are recognized by the patient’s
immune system as foreign. This biologic incompat-
ibility is a barrier that causes the recipient to try to
destroy or reject the new organ, tissue, or cells.
Rejected transplants need to be surgically removed.
If the transplant is a life-sustaining organ such as a
lung, liver, or heart, a patient may die before a
replacement organ is found. As surgical methods to
transplant grafts improve, rejection becomes the
major cause of graft failure. Of those awaiting
organ transplantation, more than one-fourth of
patients have already had at least one graft failure.

In the past few decades, transplantation re-
search has focused on identifying and understand-
ing the mechanisms of transplant rejection so that
it can be prevented and survival can be prolonged.
Among the most important advances has been the
development of drugs that help prevent transplant
rejection by suppressing the patient’s immune sys-
tem. National Institute of Allergy and Infectious
Diseases (NIAID)-supported research led to the dis-
covery and licensing in 1983 of cyclosporine, the
first immunosuppressive drug for transplant
patients. Cyclosporine and other immunosuppres-
sive drugs have greatly increased the short-term
success rate, particularly of kidney and other solid
organ transplants. Unfortunately, these drugs are
highly toxic and require adherence to a lifelong
regimen that suppresses the entire immune system,
thereby increasing the susceptibility of patients for
developing infections, cancer, and other complica-
tions. Moreover, immunosuppressive drugs have
not had a significant effect on increasing long-term
transplant survival. More than half of transplanted
kidneys, the organ most often transplanted, are
rejected within 10 years. The patient must then
receive another kidney transplant or start dialysis
treatments, which are uncomfortable, expensive,
and time-consuming.

NIAID-supported basic researchers have made
major contributions to advances in understanding
and preventing transplant rejection. One new ap-
proach to promoting long-term survival is selec-
tively blocking the immune response that leads to
rejection of transplanted organs, tissue, or cells.
Scientists recently discovered that in addition to
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the MHAs, other molecules, called costimulatory
molecules, are involved in immune tolerance. By
using knowledge gained through a series of basic
discoveries involving these costimulatory mole-
cules, scientists are working to develop strate-
gies to induce tolerance to transplanted organs
and tissues.

In 1991, NIAID-supported basic researchers
identified a molecule (called CD28) on the surface
of T cells that was involved in the immune
response to transplanted tissues or organs. During
the following four years, scientists demonstrated
that blocking the activity of CD28 inhibited
immune system responses crucial to transplant
rejection. In 1994, researchers identified CD40 as
another cell surface molecule involved in the
immune system response to transplants. A strategy
emerged for inducing transplant tolerance by
blocking the signals that these costimulatory mole-
cules deliver to initiate an attack on a foreign tissue
or organ.

Building on the discovery of these and other
costimulatory molecules, NIAID-supported scien-
tists developed animal models to determine
whether blocking the activation of CD28 and CD40
signals can prevent transplant rejection in vivo (in
the living body of an animal). In 1996, researchers
sponsored by NIAID succeeded in prolonging the
survival of skin and heart transplants in mice using
this strategy, without the need for standard contin-
uous therapy that globally suppresses the immune
system. The following year, investigators at the
Department of Defense used the same approach to
achieve tolerance to kidney transplants in mon-
keys, a model that closely resembles human trans-
plantation. While this approach to controlling the
immune system prevents rejection, it leaves intact
the ability to fight infections and is much less toxic
than conventional immunosuppressive therapy.
Blocking immune cell signals has the potential for
addressing other problems faced by transplant
patients. For example, in 1998, NIAID-supported
scientists found that a costimulation blockade pre-
vented graft-versus-host disease (GVHD) in
patients who received bone marrow transplants.
GVHD occurs when transplanted immune cells
attack the healthy cells of the recipient, causing
life-threatening illness.

NIAID is supporting studies of other strategies
for inducing immune tolerance. These approaches
include manipulating immune system messenger
molecules called cytokines and triggering the sui-
cide of the specific immune cells that would nor-
mally attack the transplant. Additional research is
needed to determine how long transplant survival
can be extended by using these strategies. The next
challenge is to translate the information on
immune tolerance obtained from experimental
models into the development of safe and effective
therapies for humans. Promising results in animal
models and early human studies suggest that ther-
apies involving tolerance induction have the
potential to prevent transplant rejection without
the use of immunosuppressive drugs. The ability to
induce immune tolerance also holds promise for
treating immunologic disorders, including autoim-
mune diseases.

Immune Tolerance: Improving Transplantation Success,
National Institute of Allergy and Infectious Diseases:
Stories of Discovery. Available online. URL:
http://www.nih.gov/publications/transplant.htm.
Downloaded on 22 July 2002.

transverse myelitis A neurological disorder
caused by inflammation across both sides of one
level, or segment, of the spinal cord. The term
myelitis refers to inflammation of the spinal cord;
transverse simply describes the position of the
inflammation, that is, across the width of the spinal
cord. Attacks of inflammation can damage or
destroy myelin, the fatty insulating substance that
covers nerve cell fibers (thus it is also called a
demyelinating disorder). This damage causes ner-
vous system scars that interrupt communications
between the nerves in the spinal cord and the rest
of the body. It may occur alone or in combination
with demyelination in other parts of the nervous
system.

Symptoms of transverse myelitis include a loss of
spinal cord function over several hours to several
weeks. What usually begins as a sudden onset of
lower back pain, muscle weakness, or abnormal
sensations in the toes and feet can rapidly progress
to more severe symptoms, including paralysis, uri-
nary retention, and loss of bowel control. Although
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some patients recover from transverse myelitis with
minor or no residual problems, others suffer per-
manent impairments that affect their ability to per-
form ordinary tasks of daily living. Most patients
will have only one episode of transverse myelitis; a
small percentage may have a recurrence.

The segment of the spinal cord at which the
damage occurs determines which parts of the body
are affected. Nerves in the cervical (neck) region
control signals to the neck, arms, hands, and mus-
cles of breathing (the diaphragm). Nerves in the
thoracic (upper-back) region relay signals to 
the torso and some parts of the arms. Nerves at the
lumbar (midback) level control signals to the hips
and legs. Finally, sacral nerves, located within the
lowest segment of the spinal cord, relay signals to
the groin, toes, and some parts of the legs. Damage
at one segment will affect function at that segment
and the segments below it. In patients with trans-
verse myelitis, demyelination usually occurs at the
thoracic level, causing problems with leg move-
ment and bowel and bladder control, which
require signals from the lower segments of the
spinal cord.

Transverse myelitis occurs in adults and chil-
dren, in both genders, and in all races. No familial
predisposition is apparent. A peak in incidence
rates (the number of new cases per year) appears to
occur between the ages of 10 and 19 years and 30
and 39 years. Although only a few studies have
examined incidence rates, an estimated 1,400 new
cases of transverse myelitis are diagnosed each year
in the United States, and approximately 33,000
Americans have some type of disability resulting
from the disorder.

Causes

Researchers are uncertain of the exact causes of
transverse myelitis. The inflammation that causes
such extensive damage to nerve fibers of the spinal
cord may result from viral infections, abnormal
immune reactions, or insufficient blood flow
through the blood vessels located in the spinal
cord. Transverse myelitis may also occur as a com-
plication of syphilis, measles, Lyme disease, and
some vaccinations, including those for chicken pox
and rabies. Cases in which a cause cannot be iden-
tified are called idiopathic.

Transverse myelitis often develops following
viral infections. Infectious agents suspected of caus-
ing transverse myelitis include varicella zoster (the
virus that causes chicken pox and shingles), herpes
simplex, cytomegalovirus, Epstein-Barr, influenza,
echovirus, human immunodeficiency virus (HIV),
hepatitis A, and rubella. Bacterial skin infections,
middle-ear infections (otitis media), and Myco-
plasma pneumoniae (bacterial pneumonia) have also
been associated with the condition.

In postinfectious cases of transverse myelitis,
immune system mechanisms rather than active
viral or bacterial infections appear to play an
important role in causing damage to spinal nerves.
Although researchers have not yet identified the
precise mechanisms of spinal cord injury in these
cases, stimulation of the immune system in
response to infection indicates that an autoimmune
reaction may be responsible. In autoimmune dis-
eases, the immune system, which normally pro-
tects the body from foreign organisms, mistakenly
attacks the body’s own tissue, causing inflamma-
tion and, in some cases, damage to myelin within
the spinal cord.

Because some affected individuals also have
autoimmune diseases such as systemic lupus ery-
thematosus, Sjögren’s syndrome, and sarcoidosis,
some scientists suggest that transverse myelitis may
also be an autoimmune disorder. In addition, some
cancers may trigger an abnormal immune response
that may lead to transverse myelitis.

An acute, rapidly progressing form of transverse
myelitis sometimes signals the first attack of multi-
ple sclerosis (MS). However, studies indicate that
most people who develop transverse myelitis do
not go on to develop MS. Patients with transverse
myelitis should nonetheless be screened for MS
because patients with this diagnosis will require
different treatments.

Some cases of transverse myelitis result from
spinal arteriovenous malformations (abnormalities
that alter normal patterns of blood flow) or vascu-
lar diseases such as atherosclerosis that cause
ischemia, a reduction in normal levels of oxygen in
spinal cord tissues. Ischemia can result from bleed-
ing (hemorrhage) within the spinal cord, blood
vessel blockage or narrowing, or other less com-
mon factors. Blood vessels bring oxygen and nutri-
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ents to spinal cord tissues and remove metabolic
waste products. When these vessels become nar-
rowed or blocked, they cannot deliver sufficient
amounts of oxygen-laden blood to spinal cord tis-
sues. When a specific region of the spinal cord
becomes starved of oxygen, or ischemic, nerve cells
and fibers may begin to deteriorate relatively
quickly. This damage may cause widespread
inflammation, sometimes leading to transverse
myelitis. Most people who develop the condition as
a result of vascular disease are past the age of 50,
have cardiac disease, or have recently undergone a
chest or abdominal operation.

Clinical Features

Transverse myelitis may be either acute (develop-
ing over hours to several days) or subacute (devel-
oping over one to two weeks). Initial symptoms
usually include localized lower-back pain, sudden
paresthesias (abnormal sensations such as burning,
tickling, pricking, or tingling) in the legs, sensory
loss, and paraparesis (partial paralysis of the legs).
Paraparesis often progresses to paraplegia (paralysis
of the legs and lower part of the trunk). Urinary
bladder and bowel dysfunction is common. Many
patients also report experiencing muscle spasms, a
general feeling of discomfort, headaches, fever, and
loss of appetite. Depending on which segment of
the spinal cord is involved, some patients may
experience respiratory problems as well.

From this wide array of symptoms, four classic
features of transverse myelitis emerge: weakness of
the legs and arms, pain, sensory alteration, and
bowel and bladder dysfunction. Most patients will
experience weakness of varying degrees in their
legs; some also experience it in their arms. Initially,
people with transverse myelitis may notice that
they are stumbling or dragging one foot or that
their legs seem heavier than normal. Coordination
of hand and arm movements as well as arm and
hand strength may also be compromised. Progres-
sion of the disease over several weeks often leads to
full paralysis of the legs, requiring the patient to
use a wheelchair.

Pain is the primary presenting symptom of
transverse myelitis in approximately one-third to
one-half of all patients. The pain may be localized
in the lower back or may consist of sharp, shooting

sensations that radiate down the legs or arms or
around the torso.

Patients who experience sensory disturbances
often use terms such as numbness, tingling, cold-
ness, or burning to describe their symptoms. Up to
80 percent of those with transverse myelitis report
areas of heightened sensitivity to touch such that
clothing or a light touch with a finger causes sig-
nificant discomfort or pain (a condition called 
allodynia). Many also experience heightened sensi-
tivity to changes in temperature or to extreme heat
or cold.

Bladder and bowel problems may involve
increased frequency of the urge to urinate or have
bowel movements, incontinence, difficulty void-
ing, the sensation of incomplete evacuation, and
constipation. Over the course of the disease, the
majority of people with transverse myelitis will
experience one or several of these symptoms.

Physicians diagnose transverse myelitis by tak-
ing a medical history and performing a thorough
neurological examination. Because distinguishing
between a patient with an idiopathic form of trans-
verse myelitis and one who has an underlying con-
dition is often difficult, physicians must first
eliminate potentially treatable causes of the condi-
tion. If a spinal cord injury is suspected, physicians
seek first to rule out lesions (damaged or abnor-
mally functioning areas) that could cause spinal
cord compression. Such potential lesions include
tumors, herniated or slipped disks, stenosis (nar-
rowing of the canal that holds the spinal cord), and
abscesses. To rule out such lesions and check for
inflammation of the spinal cord, patients often
undergo magnetic resonance imaging (MRI), a pro-
cedure that provides a picture of the brain and
spinal cord. Physicians may also perform myelogra-
phy, which involves injecting a dye into the sac
that surrounds the spinal cord. The patient is then
tilted up and down to let the dye flow around and
outline the spinal cord while X rays are taken.

Blood tests may be performed to rule out various
disorders such as systemic lupus erythematosus,
HIV infection, and vitamin B12 deficiency. In some
patients with transverse myelitis, the cerebrospinal
fluid that bathes the spinal cord and brain contains
more protein than usual and an increased num-
ber of leukocytes (white blood cells), indicating

transverse myelitis   239



possible infection. A spinal tap may be performed
to obtain fluid to study these factors.

If none of these tests suggests a specific cause,
the patient is presumed to have idiopathic trans-
verse myelitis.

Complications

Commonly experienced permanent neurological
deficits resulting from transverse myelitis include
severe weakness, spasticity (painful muscle stiff-
ness or contractions), or paralysis; incontinence;
and chronic pain. Such deficits can substantially
interfere with a person’s ability to carry out every-
day activities such as bathing, dressing, and per-
forming household tasks.

Treatment

As with many disorders of the spinal cord, no effec-
tive cure currently exists for people with transverse
myelitis. Treatments are designed to manage and
alleviate symptoms, and they largely depend upon
the severity of neurological involvement. Therapy
generally begins when the patient first experiences
symptoms. Physicians often prescribe corticosteroid
therapy during the first few weeks of illness to
decrease inflammation. Although no clinical trials
have investigated whether corticosteroids alter the
course of transverse myelitis, these drugs are often
prescribed to reduce immune system activity
because of the suspected autoimmune mechanisms
involved in the disorder. Corticosteroid medica-
tions that might be prescribed may include methyl-
prednisone or dexamethasone. General analgesia
will likely be prescribed for any pain the patient
may have. Bedrest is also often recommended dur-
ing the initial days and weeks after onset of the dis-
order.

Following initial therapy, the most critical part
of the treatment for this disorder consists of keep-
ing the patient’s body functioning while hoping for
either complete or partial spontaneous recovery of
the nervous system. This may sometimes require
placing the patient onto a respirator. Patients with
acute symptoms, such as paralysis, are most often
treated in a hospital or in a rehabilitation facility
where a specialized medical team can prevent or
treat problems that afflict paralyzed patients. Often,
even before recovery begins, caregivers may be

instructed to move patients’ limbs manually to help
keep the muscles flexible and strong and to reduce
the likelihood of pressure sores developing in
immobilized areas. Later, if patients begin to
recover limb control, physical therapy begins to
help improve muscle strength, coordination, and
range of motion.

Recovery from transverse myelitis usually be-
gins within two to 12 weeks of the onset of symp-
toms and may continue for up to two years.
However, if there is no improvement within the
first three to six months, significant recovery is
unlikely. About one-third of people affected with
transverse myelitis experience good or full recov-
ery from their symptoms. They regain the ability to
walk normally and experience minimal urinary or
bowel effects and paresthesias. Another one-third
show only fair recovery and are left with significant
deficits such as spastic gait, sensory dysfunction,
and prominent urinary urgency or incontinence.
The remaining one-third show no recovery at all,
remaining wheelchair bound or bedridden with
marked dependence on others for the basic func-
tions of daily living. Unfortunately, making predic-
tions about individual cases is difficult. However,
research has shown that a rapid onset of symptoms
generally results in poorer recovery outcomes.

The majority of people with this disorder experi-
ence only one episode, although in rare cases,
recurrent or relapsing transverse myelitis does
occur. Some patients recover completely then expe-
rience a relapse. Others begin to recover then suffer
worsening of symptoms before recovery continues.
In all cases of relapse, physicians will likely investi-
gate possible underlying causes such as MS or sys-
temic lupus erythematosus since most people who
experience relapse have an underlying disorder.

Ganesan, V., and M. Borzyskowski. “Characteristics and
Course of Urinary Tract Dysfunction After Acute
Transverse Myelitis in Childhood.” Developmental Med-
icine and Child Neurology 43, no. 7 (July 2001):
473–475.

Kalita, J., and U. K. Misra. “Neurophysiological Studies in
Acute Transverse Myelitis.” Journal of Neurology 247,
no. 12 (December 2000): 943–948.

Kovacs, B., T. L. Lafferty, L. H. Brent, and R. J. DeHor-
atius. “Transverse Myelopathy in Systemic Lupus Ery-
thematosus: An Analysis of 14 Cases and Review of
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Transverse Myelitis Fact Sheet. Prepared by the Office of
Communications and Public Liaison. Bethesda, Md.:
National Institute of Neurological Disorders and
Stroke, National Institutes of Health. NIH Publication
No. 01-4841, 2001.

tri-molecular complex The critical step in the
initiation of the immune response is the presenta-
tion by the antigen-presenting cell (APC) through
the major histocompatibility complex (MHC) of a
peptide to the T cell receptor (TCR). This is called
the tri-molecular complex. If the accessory mole-
cules are also active (B7 and CD28), the T cell is
activated and proliferates. If these accessory mole-
cules are absent or blocked, the T cell receives a
message to become inactive (termed anergic) or to
commit suicide through apoptosis.

T suppressor cell According to the Health on the
Net Foundation (HON), the existence of these cells
is a relatively recent discovery, so their functioning

is still under debate. The basic concept of suppres-
sor T cells is a cell type that specifically suppresses
the action of other cells in the immune system,
notably B cells and T cells, thereby preventing the
establishment of an immune response. How this is
done is not known with certainty, but it seems that
certain specific antigens can stimulate the activa-
tion of the suppressor T cells. This suppression is
believed to be mediated by some inhibitory factor
secreted by suppressor T cells. It is not any of the
known lymphokines.

tumor necrosis factor (TNF) A protein (cyto-
kine) that mediates tumor cell necrosis and
destroys cancer cells. TNF is released primarily by
macrophages and T lymphocytes. Although it was
initially discovered because of its cancer-killing
activity, it has since been found that immune sys-
tem cells produce this molecule during a wide
range of active infections and also employ it to 
help regulate the normal immune response. In this
way, it is a key chemical messenger of the immune
system.
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ulcerative colitis A nonspecific disease of the
bowel that causes chronic inflammation and sores,
called ulcers, in the top layers of the lining of the
large intestine. The ulcers are caused by an acute
inflammation of the colon characterized by several
asymmetrical, superficial ulcerated areas (lesions).
The inflammation usually occurs in the rectum and
lower part of the colon, but it may affect the entire
colon. Ulcerative colitis rarely affects the small
intestine except for the lower section, called the
ileum. Ulcerative colitis may also be called colitis,
ileitis, or proctitis.

The inflammation makes the colon empty fre-
quently, causing chronic, bloody diarrhea. Ulcers
form in places where the inflammation has killed
colon-lining cells; the ulcers bleed and produce pus
and mucus. Because of the chronic inflammation
of the wall of the colon, it may become thickened
and develop scar tissue. The patient may develop
polyplike structures as a result of the extended
chronic inflammatory response.

Ulcerative colitis is an inflammatory bowel dis-
ease (IBD), the general name for diseases that
cause inflammation in the intestines. Ulcerative
colitis can be difficult to diagnose because its symp-
toms are similar to other intestinal disorders such
as irritable bowel syndrome and another type of
IBD called Crohn’s disease. In Crohn’s disease, the
inflammation extends deeper within the intestinal
wall. Crohn’s disease usually occurs in the small
intestine, but it can also occur in the mouth, esoph-
agus, stomach, duodenum, large intestine, appen-
dix, and anus.

The first sign of ulcerative colitis may begin at
any age. However, the highest incidence is between
ages 18 and 30 years of age, with an appreciable
increase in frequency during the fifth and sixth
decades of life. Children sometimes develop the dis-

ease. Ulcerative colitis affects men and women
equally and appears to run in some families.
Although all ethnic groups may develop the disease,
it is most prevalent among people of Jewish descent.

Causes

Theories about what causes ulcerative colitis
abound, but none have been proven. The disorder
may be related to an autoimmune response or
other immunological factors, or it may be caused
by an unknown environmental agent. The most
popular theory is that the body’s immune system
reacts to a virus or a bacterium by causing ongoing
inflammation in the intestinal wall.

People with ulcerative colitis have abnormalities
of the immune system, but doctors do not know
whether these abnormalities are a cause or a result
of the disease. Ulcerative colitis is not caused by
emotional distress or sensitivity to certain foods or
food products, but these factors may trigger symp-
toms in some people. Ulcerative colitis seems to
run in families. A family member of a person with
inflammatory bowel disease has an increased risk
of developing the disease, suggesting a genetic pre-
disposition.

Clinical Features

The most common symptoms of ulcerative colitis
are abdominal pain and bloody diarrhea. Patients
may also experience fatigue, weight loss, loss of
appetite, rectal bleeding, and/or loss of body fluids
and nutrients.

About half of patients have mild symptoms.
Others suffer frequent fever, bloody diarrhea, nau-
sea, and severe abdominal cramps. Ulcerative coli-
tis may also cause problems such as arthritis,
inflammation of the eye, liver disease (fatty liver,
hepatitis, cirrhosis, and primary sclerosing cholan-



gitis), osteoporosis, skin rashes, anemia, and kid-
ney stones. No one knows for sure why problems
occur outside the colon. Scientists think these com-
plications may occur when the immune system
triggers inflammation in other parts of the body.
These problems are usually mild and go away
when the colitis is treated.

A thorough physical exam and a series of tests
may be required to diagnose ulcerative colitis.
Blood tests may be done to check for anemia,
which could indicate bleeding in the colon or rec-
tum. Blood tests may also uncover a high white
blood cell count, which is a sign of inflammation
somewhere in the body. By testing a stool sample,
the doctor can tell if there is bleeding or infection
in the colon or rectum.

The doctor may do a colonoscopy. For this test,
the doctor inserts an endoscope—a long, flexible,
lighted tube connected to a computer and TV mon-
itor—into the anus to see the inside of the colon
and rectum. The doctor will be able to see any
inflammation, bleeding, or ulcers on the colon
wall. During the exam, the doctor may do a biopsy,
which involves taking a sample of tissue from the
lining of the colon to view with a microscope. A
barium enema X ray of the colon may also be
required. This procedure involves filling the colon
with barium, a chalky white solution. The barium
shows up white on X-ray film, allowing the doctor
a clear view of the colon, including any ulcers or
other abnormalities that might be there.

Complications

About 5 percent of people with ulcerative colitis
develop colon cancer. The risk of cancer increases
with the duration and the extent of involvement of
the colon. For example, if only the lower colon and
rectum are involved, the risk of cancer is not higher
than normal. However, if the entire colon is
involved, the risk of cancer may be as great as 32
times the normal rate.

Sometimes precancerous changes occur in the
cells lining the colon. These changes are called dys-
plasia. People who have dysplasia are more likely to
develop cancer than those who do not.

Treatment

Treatment for ulcerative colitis depends on the seri-
ousness of the disease. Most people are treated

with medication. In severe cases, a patient may
need surgery to remove the diseased colon.
Surgery is the only cure for ulcerative colitis.

Some people whose symptoms are triggered by
certain foods are able to control the symptoms by
avoiding foods that upset their intestines, like
highly seasoned foods or milk sugar (lactose). Each
person may experience ulcerative colitis differently,
so treatment is adjusted for each individual. Emo-
tional and psychological support is important.

Some people have remissions—periods when
the symptoms go away—that last for months or
even years. However, most patients’ symptoms
eventually return. This changing pattern of the dis-
ease means one cannot always tell when a treat-
ment has helped.

Someone with ulcerative colitis may need med-
ical care for some time. Regular doctor visits are
necessary to monitor the condition.

Drug therapy Most patients with mild or mod-
erate disease are first treated with 5-ASA agents, a
combination of the drugs sulfonamide, sulfapyri-
dine, and salicylate that helps controls inflamma-
tion. Sulfasalazine is the most commonly used of
these drugs. Sulfasalazine can be used for as long as
needed and can be given along with other drugs.
Patients who do not do well on sulfasalazine may
respond to newer 5-ASA agents. Possible side
effects of 5-ASA preparations include nausea, vom-
iting, heartburn, diarrhea, and headaches.

People with severe disease and those who do
not respond to mesalamine preparations may be
treated with corticosteroids. Prednisone and hydro-
cortisone are two corticosteroids used to reduce
inflammation. They can be given orally, intra-
venously, through an enema, or in a suppository,
depending on the location of the inflammation.
Corticosteroids can cause side effects such as
weight gain, acne, facial hair, hypertension, mood
swings, and increased risk of infection, so doctors
carefully watch patients taking these drugs.

Other drugs may be given to relax the patient or
to relieve pain, diarrhea, or infection. 

Occasionally, symptoms are severe enough that
the person must be hospitalized. For example, a
person may have severe bleeding or severe diar-
rhea that causes dehydration. In such cases, the
doctor will try to stop diarrhea and loss of blood,
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fluids, and mineral salts. The patient may need a
special diet, feeding through a vein, medications, or
sometimes surgery.

Surgery About 25 percent to 40 percent of ul-
cerative colitis patients must eventually have their
colons removed because of massive bleeding,
severe illness, rupture of the colon, or risk of can-
cer. Sometimes the doctor will recommend remov-
ing the colon if medical treatment fails or if the side
effects of corticosteroids or other drugs threaten
the patient’s health.

One of several surgeries may be done. The most
common surgery is a proctocolectomy with
ileostomy, which is done in two stages. In the proc-
tocolectomy, the surgeon removes the colon and
rectum. In the ileostomy, the surgeon creates a
small opening in the abdomen, called a stoma, and
attaches the end of the small intestine, called the
ileum, to it. This type of ileostomy is called a
Brooke ileostomy. Waste will travel through the
small intestine and exit the body through the
stoma. The stoma is about the size of a quarter and
is usually located in the lower right part of the
abdomen near the belt line. A pouch is worn over
the opening to collect waste, and the patient emp-
ties the pouch as needed.

An alternative to the Brooke ileostomy is the
continent ileostomy. In this operation, the surgeon
uses the ileum to create a pouch inside the lower
abdomen. Waste empties into this pouch, and the
patient drains the pouch by inserting a tube into it
through a small, leakproof opening in his or her
side. The patient must wear an external pouch for
only the first few months after the operation. Pos-
sible complications of the continent ileostomy
include malfunctioning of the leakproof opening,
which requires surgical repair, and inflammation 
of the pouch (pouchitis), which is treated with
antibiotics.

An ileoanal anastomosis, or pull-through opera-
tion, allows the patient to have normal bowel
movements because it preserves part of the rectum.
This procedure is becoming increasingly common
for ulcerative colitis. In this operation, the surgeon
removes the diseased part of the colon and the
inside of the rectum, leaving the outer muscles of
the rectum. The surgeon then attaches the ileum to
the inside of the rectum and the anus, creating a

pouch. Waste is stored in the pouch and passed
through the anus in the usual manner. Bowel
movements may be more frequent and watery
than usual. Pouchitis is a possible complication of
this procedure.

Not every operation is appropriate for every per-
son. Which surgery to have depends on the sever-
ity of the disease and the patient’s needs,
expectations, and lifestyle. Most people with ulcer-
ative colitis will never need to have surgery. If
surgery ever does become necessary, however,
some people find comfort in knowing that after the
surgery, the colitis is cured and most people go on
to live normal, active lives.

New Treatments

Researchers are always looking for new treatments
for ulcerative colitis. Several drugs are being tested
to see whether they might be useful in treating the
disease.

Budesonide A corticosteroid called budesonide
may be nearly as effective as prednisone in treating
mild ulcerative colitis, and it has fewer side effects.

Cyclosporine Cyclosporine, a drug that sup-
presses the immune system, may be a promising
treatment for people who do not respond to 5-ASA
preparations or corticosteriods.

Nicotine In an early study, symptoms im-
proved in some patients who were given nicotine
through a patch or an enema. (Caution: Using nico-
tine as a treatment is still experimental—the 
findings do not mean that people should go out
and buy nicotine patches or start smoking.)

Heparin Researchers overseas are examining
whether the anticoagulant heparin can help con-
trol colitis by preventing blood clots.

National Institute of Diabetes and Digestive and Kidney
Diseases. Ulcerative Colitis, NIH Publication No. 95-
1597, 1992, updated 2000.

uveitis An inflammation inside the eye that
affects one or more of the three parts of the eye
that make up the uvea. As the American Autoim-
mune Diseases Association explains, “The eye is
shaped much like a tennis ball, hollow inside with
three different layers of tissue surrounding a cen-
tral cavity. The outermost layer is the sclera (white
coat of the eye), and the innermost layer is the
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retina (image-fathering tissue in the back of the
eye much like the film in a camera). The middle
layer between the sclera and retina is called the
uvea, from the Greek word ‘uva’ meaning grape. In
the laboratory, it looks much like a peeled grape.
When the uvea becomes inflamed, the condition is
called uveitis.”

The uvea (or uveal tract) consists of three parts:
the iris (the color of the eye, for example blue or
brown), the ciliary body and its muscle (which
focuses the lens), and the choroid (the coat or lin-
ing of the eye underneath the retina that contains
many blood vessels). Uveitis may involve any of
these three parts of the uvea but not necessarily all
of them. When uveitis affects the iris, it is called iri-
tis or anterior uveitis; when it affects the ciliary
body, it is called cyclitis or intermediate uveitis; and
when it affects the choroid, it is called choroiditis or
posterior uveitis.

Iritis (anterior uveitis) is the most common form
of the disease, which may affect one or both eyes.
It is most common in young and middle-aged 
people.

Causes

Uveitis has many different causes. It may result
from a virus (such as shingles, mumps, or herpes),
a fungus (such as histoplasmosis), or a parasite
(such as toxoplasmosis). It may follow eye trauma
or surgery. In most cases, uveitis is not associated
with these traceable causes and is called endoge-

nous uveitis. In these cases, is thought to be due to
an autoimmune disease. Inflammation in one eye
can result from a severe injury to the opposite eye
(sympathetic uveitis).

Clinical Features

Symptoms may include any combination of red-
ness of the eye, sensitivity to light, a burning or
itching in the eye, floaters (dark, floating spots in
the vision), blurred vision, pain in the eye, and
reduced pupils. These symptoms may develop sud-
denly and sometimes without the pain.

Complications

Because the uvea borders many important parts of
the eye, inflammation of this layer may be sight
threatening and more serious than the more com-
mon inflammations of the outside layers of the eye.
It may lead to severe and permanent loss of vision.
In addition, uveitis can lead to other impairments
of the eye that may involve loss of vision, such as
glaucoma, cataracts, or retinal damage.

Treatment

Treatment may include corticosteroid drugs, most
often given in the form of eyedrops but sometimes
in the form of pills or by injection. Eyedrops are
used to dilate the pupil and reduce pain. Severe
cases of uveitis may require treatment with
chemotherapeutic agents to suppress the immune
system.
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vaccination A form of immunization in which
killed or weakened infectious microorganisms are
placed into the body, where antibodies against
them are developed. If the same types of microor-
ganisms enter the body again, they will be
destroyed by the antibodies.

vaccine A substance that contains antigenic
components from an infectious organism. By stim-
ulating an immune response (but not disease), it
protects against subsequent infection by that
organism by producing immunity. Vaccines are
administered through needle injections, by mouth,
and by aerosol.

vasculitis An inflammation of the blood vessel
system, which includes the veins, arteries, and cap-
illaries. Vasculitis may affect blood vessels of any
type, size, or location and therefore can cause dys-
function in any organ system, including the central
and peripheral nervous systems. The symptoms of
vasculitis depend on which blood vessels are
involved and what organs in the body are affected.
The disorder may occur alone or with other disor-
ders such as TEMPORAL ARTERITIS. Vasculitis can
occur alone, in conjunction with an allergic reac-
tion, or with autoimmune diseases.

Vasculitis is a common disorder in many of the
autoimmune diseases. It is the result of chronic
inflammation of the blood vessel walls. Chronic
inflammation causes a narrowing of the inside of
the vessel and can obstruct the flow of blood to the
tissue (ischemia). The lack of blood may cause
damage to the tissues (necrosis), possible formation
of blood clots (thrombosis), and a weakening or
ballooning that can possibly cause a rupture of the
vessel wall (aneurysm).

Arteries and veins of all sizes and in all parts of
the body may be affected. Vasculitis may be local-
ized or systemic, affecting many different parts of
the body including major organs like the lungs,
kidneys, heart, and brain. It may occur as an
autoimmune disease itself or as a complication of
many other autoimmune diseases.

Causes

Some forms of vasculitis may be caused by allergy
or hypersensitivity to medications such as sulfa or
penicillin, other drugs, toxins, and other inhaled
environmental irritants. Other forms may be due to
infection, parasites, or viral infections. These causes
need to be ruled out before considering an under-
lying autoimmune disorder.

Treatment

Treatment for vasculitis depends on the severity 
of the disorder and the individual’s general 
health. Treatment may include cortisone or cyto-
toxic drugs. Other treatments may include plasma-
pheresis (the removal and reinfusion of blood
plasma), intravenous gammaglobulin, and cyclo-
sporine. Some cases of vasculitis may not require
treatment.

The prognosis for individuals with vasculitis
varies depending on the severity of the disorder.
Mild cases of vasculitis are generally not life-
threatening. Severe cases (involving major organ
systems), though, may be permanently disabling 
or fatal.

vesiculobullous dermatoses Skin diseases char-
acterized by local or general distributions of blis-
ters. They are classified according to the site and
mode of blister formation. Lesions can appear
spontaneously or be precipitated by infection,



trauma, or sunlight. Etiologies include immunolog-
ical and genetic factors.

veterans Since the Persian Gulf War ended in
1991, veterans have reported diverse, unexplained
symptoms. Some have wondered if their develop-
ment of systemic lupus erythematosus or fibro-
myalgia might be related to Gulf War service. In a
Department of Defense (DOD) study, researchers
determined that Gulf War veterans were not at
increased risk of postwar hospitalization due to 
systemic lupus erythematosus. Gulf War veterans
were slightly at risk of postwar hospitalization for
fibromyalgia; however, this risk difference “was
probably due to the Gulf War veteran clinical 
evaluation program beginning in 1994. These 
data do not support Gulf War service and disease
associations.”

In 1994, an immunologist from the private sec-
tor notified the Defense Science Board that some
symptoms being reported by Gulf War–era veterans
were very similar to those of her patients with
autoimmune diseases. These patients had a range
of symptoms affecting more than one of the body
systems, and the immunologist believed they were
associated with exposure to vaccine adjuvant for-
mulations. In October 1995, the DOD, before a
meeting of the Presidential Advisory Commission
on Gulf War illnesses, dismissed this hypothesis on
the grounds that it had administered only vaccines
with aluminum salts (alum) as adjuvants. Alum
has been used safely in millions of subjects for
more than half a century.

A later Tulane Medical School study of 144
Gulf War–era veterans or military employees,
which measured serum antibodies to squalene,
found that the substantial majority (95 percent)
of overtly ill deployed Gulf War Syndrome
(GWS) patients had antibodies to squalene.
These results, however, have not been con-
firmed by other investigators.

Moss wrote:

Gulf War–related illnesses are mostly common ail-
ments, but with incidence rates that exceed those
expected in the population of Gulf War veterans.
These illnesses may be the result of combinations of
chemical and physiological stressors which may

have caused acute cellular effects sufficient to initi-
ate processes of autoimmunity to various organs,
tissues or types of cells. Two main suspects in the
Gulf War cluster of illnesses are the “Nerve Gas Pill”
(pyridostigmine bromide, PB, NAPS) and stress.
One component of stress, beta-adrenergic load,
potentiates the toxicity of PB. While similar types of
chemical and physiological stressors are present in
the general population, the Gulf War veteran pop-
ulation received these stressors in a short time, with
greater intensity, and at a higher percentage expo-
sure than normal for the general population.

Asa, P. B., Y. Cao, and R. F. Garry. “Antibodies to Squa-
lene in Gulf War Syndrome.” Experimental and Molecu-
lar Pathology 68, no. 1 (February 2000): 55–64.

Moss, J. I. “Many Gulf War Illnesses May Be Autoim-
mune Disorders Caused by the Chemical and Bio-
logical Stressors Pyridostigmine, Bromide, and
Adrenaline.” Medical Hypotheses 56, no. 2 (February
2001); 155–157.

Smith, T. C., G. C. Gray, and J. D. Knoke. “Is Systemic
Lupus Erythematosus, Amyotrophic Lateral Sclerosis,
or Fibromyalgia Associated with Persian Gulf War Ser-
vice? An Examination of Department of Defense Hos-
pitalization Data.” American Journal of Epidemiology
151, no. 11 (June 2000): 1,053–1059.

Vikings Because MULTIPLE SCLEROSIS is most fre-
quently found in Scandinavia, Iceland, the British
Isles, and the countries settled by their inhabitants
and their descendants, scientific historians have
postulated that the Vikings may have been instru-
mental in disseminating genetic susceptibility to
the disease in those areas, as well as in other parts
of the world where they raided and engaged in
trade.

Poser, C. M. “Viking Voyages: The Origin of Multiple Scle-
rosis? An Essay in Medical History.” Acta Neurologica
Scandinavica Supp. 161 (1995): 11–22.

virus Submicroscopic microbe that multiplies
within living cells and causes disease such as
chicken pox, measles, mumps, rubella, pertussis,
and hepatitis. Viruses are not affected by antibi-
otics, the drugs used to kill bacteria.

vitiligo An autoimmune skin disease in which
melanocytes (the cells that make pigment) in the
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skin, the mucous membranes (tissues that line the
inside of the mouth, nose, and genital and rectal
areas), and the retina (inner layer of the eyeball)
are destroyed. As a result, white patches of skin
appear on different parts of the body. The hair that
grows in areas affected by vitiligo usually turns
white.

Vitiligo is 10 to 15 times more common in
patients with other autoimmune diseases, such as
Addison’s disease, diabetes mellitus, pernicious
anemia, discoid lupus, and abnormal thyroid func-
tion. This disorder has only recently been identified
as an autoimmune disease because organ-specific
antibodies have now been detected in patients with
vitiligo. Vitiligo has a tendency to run in families
and may follow unusual trauma, especially to the
head. Some people have reported that a single
event such as sunburn or emotional distress trig-
gered vitiligo; however, these events have not been
scientifically proven to cause vitiligo. The disease
may also be referred to as leukoderma.

About 1 percent to 2 percent of the world’s pop-
ulation, or 40 to 50 million people, have vitiligo. In
the United States, 2 to 5 million people have the
disorder. Ninety-five percent of people who have
vitiligo develop it before their 40th birthday. The
disorder affects all races and both sexes equally.

Complications

The change in appearance caused by vitiligo can
affect a person’s emotional and psychological well-
being and may create difficulty in getting or keep-
ing a job. People with this disorder can experience
emotional stress, particularly if vitiligo develops on
visible areas of the body, such as the face, hands,
arms, feet, or genitals. Adolescents, who are often
particularly concerned about their appearance, can
be devastated by widespread vitiligo. Some people
who have vitiligo feel embarrassed, ashamed,
depressed, or worried about how others will react.

Clinical Features

People who develop vitiligo usually first notice
white patches (depigmentation) on their skin.
These patches are more common in Sun-exposed
areas, including the hands, feet, arms, face, and lips.
Other common areas for white patches to appear
are the armpits, groin, and around the mouth, eyes,
nostrils, navel, and genitals.

Vitiligo generally appears in one of three pat-
terns. In one pattern (focal pattern), the depigmen-
tation is limited to one or only a few areas. In
another pattern, some people develop depig-
mented patches on only one side of their bodies
(segmental pattern). For most people who have
vitiligo, though, depigmentation occurs on differ-
ent parts of the body (generalized pattern). In addi-
tion to white patches on the skin, people with
vitiligo may have premature graying of the scalp
hair, eyelashes, eyebrows, and beard. People with
dark skin may notice a loss of color inside their
mouths.

There is no way to predict if vitiligo will spread.
For some people, the depigmented patches do not
spread. The disorder is usually progressive, how-
ever, and over time the white patches will spread to
other areas of the body. For some people, vitiligo
spreads slowly, over many years. For other people,
spreading occurs rapidly. Some people have
reported additional depigmentation following peri-
ods of physical or emotional stress.

Treatments

The goal of treating vitiligo is to restore the func-
tion of the skin and to improve the patient’s
appearance. Therapy for vitiligo takes a long time—
it usually must be continued for six to 18 months.
The choice of therapy depends on the number of
white patches and how widespread they are and on
the patient’s preference for treatment. Each patient
responds differently to therapy, and a particular
treatment may not work for everyone. Current
treatment options for vitiligo include medical, sur-
gical, and adjunctive therapies (therapies that can
be used along with surgical or medical treatments).
All surgical therapies, though, are viewed as exper-
imental because their effectiveness and side effects
remain to be fully defined. The following describes
available therapies.

Topical steroid therapy Steroids may be help-
ful in repigmenting the skin (returning the color to
white patches), particularly if started early in the
disease. Corticosteroids are a group of drugs similar
to the hormones produced by the adrenal glands
(such as cortisone). Doctors often prescribe a mild
topical corticosteroid cream for children under 10
years old and a stronger one for adults. Patients
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must apply the cream to the white patches on their
skin for at least three months before seeing any
results. It is the simplest and safest treatment but
not as effective as psoralen photochemotherapy.
The doctor will closely monitor the patient for side
effects such as skin shrinkage and skin striae
(streaks or lines on the skin).

Psoralen photochemotherapy Psoralen pho-
tochemotherapy (psoralen and ultraviolet A ther-
apy, or PUVA) is probably the most beneficial
treatment for vitiligo available in the United States.
The goal of PUVA therapy is to repigment the white
patches. However, it is time consuming, and care
must be taken to avoid side effects, which can
sometimes be severe. Psoralens are drugs that con-
tain chemicals that react with ultraviolet light to
cause darkening of the skin. The treatment in-
volves taking psoralen by mouth (orally) or apply-
ing it to the skin (topically). This is followed by
carefully timed exposure to ultraviolet A (UVA)
light from a special lamp or to sunlight. Patients
usually receive treatments in their doctors’ offices
so they can be carefully watched for any side
effects. Patients must minimize exposure to sun-
light at other times.

Topical psoralen photochemotherapy Topical
psoralen photochemotherapy is often used for peo-
ple with a small number of depigmented patches
(affecting less than 20 percent of the body). It is
also used for children two years old and older who
have localized patches of vitiligo. Treatments are
done in a doctor’s office under artificial UVA light
once or twice a week. The doctor or nurse applies
a thin coat of psoralen to the patient’s depigmented
patches about 30 minutes before UVA light expo-
sure. The patient is then exposed to an amount of
UVA light that turns the affected area pink. The
doctor usually increases the dose of UVA light
slowly over many weeks. Eventually, the pink
areas fade and a more normal skin color appears.
After each treatment, the patient washes his or her
skin with soap and water and applies a sunscreen
before leaving the doctor’s office.

There are two major potential side effects of top-
ical PUVA therapy: severe sunburn and blistering,
and too much repigmentation or darkening of the
treated patches or the normal skin surrounding 
the vitiligo (hyperpigmentation). Patients can min-

imize their chances of sunburn if they avoid expo-
sure to direct sunlight after each treatment. Hyper-
pigmentation is usually a temporary problem and
eventually disappears when treatment is stopped.

Oral psoralen photochemotherapy Oral PUVA
therapy is used for people with more extensive
vitiligo (affecting greater than 20 percent of the
body) or for people who do not respond to topical
PUVA therapy. Oral psoralen is not recommended
for children under 10 years of age because of an
increased risk of damage to the eyes, such as
cataracts. For oral PUVA therapy, the patient takes
a prescribed dose of psoralen by mouth about two
hours before exposure to artificial UVA light or
sunlight. The doctor adjusts the dose of light until
the skin areas being treated become pink. Treat-
ments are usually given two or three times a week,
but never two days in a row.

For patients who cannot go to a PUVA facility,
the doctor may prescribe psoralen to be used with
natural sunlight exposure. The doctor will give the
patient careful instructions on carrying out treat-
ment at home and monitor the patient during
scheduled checkups.

Known side effects of oral psoralen include sun-
burn, nausea and vomiting, itching, abnormal hair
growth, and hyperpigmentation. Oral psoralen
photochemotherapy may increase the risk of skin
cancer. To avoid sunburn and reduce the risk of
skin cancer, patients undergoing oral PUVA therapy
should apply sunscreen and avoid direct sunlight
for 24 to 48 hours after each treatment. Patients
should also wear protective UVA sunglasses for 18
to 24 hours after each treatment to avoid eye dam-
age, particularly cataracts.

Depigmentation Depigmentation involves fad-
ing the rest of the skin on the body to match the
already white areas. For people who have vitiligo
on more than 50 percent of their bodies, depig-
mentation may be the best treatment option.
Patients apply the drug monobenzylether of hydro-
quinone (monobenzone or Benoquin) twice a day
to pigmented areas until they match the already
depigmented areas. Patients must avoid direct skin-
to-skin contact with other people for at least two
hours after applying the drug.

The major side effect of depigmentation therapy
is inflammation (redness and swelling) of the skin.
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Patients may experience itching, dry skin, or
abnormal darkening of the membrane that covers
the white of the eye. Depigmentation is permanent
and cannot be reversed. In addition, a person who
undergoes depigmentation will always be abnor-
mally sensitive to sunlight.

Autologous skin grafts In an autologous (use
of a person’s own tissues) skin graft, the doctor
removes skin from one area of a patient’s body and
attaches it to another area. This type of skin grafting
is sometimes used for patients with small patches of
vitiligo. The doctor removes sections of the normal,
pigmented skin (donor sites) and places them onto
the depigmented areas (recipient sites). Autologous
skin grafting has several possible complications.
Infections may occur at the donor or recipient sites.
The recipient and donor sites may develop scarring,
a cobblestone appearance, or a spotty pigmentation,
or they may fail to repigment at all. Treatment with
grafting takes time and is costly, and most people
find it neither acceptable nor affordable.

Skin grafts using blisters In this procedure,
the doctor creates blisters on the patient’s pig-
mented skin by using heat, suction, or freezing 
cold. The tops of the blisters are then cut out and
transplanted to a depigmented skin area. The risks
of blister grafting include the development of a 
cobblestone appearance, scarring, and lack of re-
pigmentation. However, there is less risk of scar-
ring with this procedure than with other types of 
grafting.

Micropigmentation (tattooing) Tattooing im-
plants pigment into the skin with a special surgical
instrument. This procedure works best for the lip
area, particularly in people with dark skin; how-
ever, it is difficult for the doctor to match perfectly
the color of the skin of the surrounding area. Tat-
tooing tends to fade over time. In addition, tattoo-
ing of the lips may lead to episodes of blister
outbreaks caused by the herpes simplex virus.

Autologous melanocyte transplants In this pro-
cedure, the doctor takes a sample of the patient’s
normal pigmented skin and places it into a labora-
tory dish containing a special cell culture solution
to grow melanocytes. When the melanocytes in the
culture solution have multiplied, the doctor trans-
plants them to the patient’s depigmented skin
patches. This procedure is currently experimental
and is impractical for the routine care of people
with vitiligo.

Sunscreens People who have vitiligo, particu-
larly those with fair skin, should use a sunscreen
that provides protection from both the UVA and
UVB forms of ultraviolet light. Sunscreen helps
protect the skin from sunburn and long-term dam-
age. Sunscreen also minimizes tanning, which
makes the contrast between normal and depig-
mented skin less noticeable.

Cosmetics Some patients with vitiligo cover
depigmented patches with stains, makeup, or self-
tanning lotions. These cosmetic products can be
particularly effective for people whose vitiligo is
limited to exposed areas of the body. Dermablend,
Lydia O’Leary, Clinique, Fashion Flair, Vitadye,
and Chromelin offer makeup or dyes that patients
may find helpful for covering up depigmented
patches.

Counseling and support groups Many people
with vitiligo find it helpful to get counseling from a
mental health professional. People often find they
can talk to their counselor about issues that are dif-
ficult to discuss with anyone else. A mental health
counselor can also offer patients support and help
in coping with vitiligo. In addition, attending a
vitiligo support group may be helpful.

National Institute of Arthritis and Musculoskeletal and
Skin Diseases. Questions and Answers About Vitiligo, NIH
Publication No. 01-4909, 2001.
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waning immunity The loss of protective antibod-
ies over time.

Wegener’s granulomatosis An uncommon dis-
ease characterized by inflammation of the blood
vessels (VASCULITIS). This inflammation results in a
reduction of oxygen in the blood and damages vital
organs of the body by restricting blood flow to
those organs and destroying normal tissue.
Although vasculitis can damage any organ system,
Wegener’s granulomatosis primarily affects the res-
piratory tract (sinuses, nose, trachea [windpipe],
and lungs) and the kidneys.

This disorder strikes men and women equally.
Although it is more common in persons in their
middle age, it can affect persons of any age. It is
rare in African Americans and more common in
Caucasians.

Causes

The vasculitis is the result of an autoimmune reac-
tion in the wall of small and medium-sized blood
vessels. In Wegener’s granulomatosis, an autoanti-
body is directed toward components in the cyto-
plasm of certain white cells.

Complications

Chronic vasculitis causes a narrowing of the inside
of the blood vessels and can result in obstruction of
the flow of blood to the tissues. This situation may
cause damage to the tissues (necrosis).

Clinical Features

The initial manifestations generally involve the
upper and lower respiratory tract, with a chronic,
progressive inflammation. The inflammation may
form lumps or granulomas in the tissues or in the
skin. It may progress into generalized inflammation

of the blood vessels (vasculitis) and kidneys
(glomerulonephritis). A limited form of the disease
that does not involve the kidneys may occur.

The initial symptoms of Wegener’s granulo-
matosis are often vague or nonspecific. They fre-
quently include upper respiratory tract symptoms,
joint pains, weakness, and fatigue.

Upper respiratory tract The most common
sign of Wegener’s granulomatosis is involvement of
the upper respiratory tract, which occurs in nearly
all patients. Symptoms include sinus pain, discol-
ored or bloody nasal drainage, and, occasionally,
nasal ulcerations. A common manifestation of the
disease is persistent rhinorrhea (runny nose) or
other cold symptoms that do not respond to stan-
dard treatment or that become progressively worse.
Rhinorrhea can result from nasal inflammation or
sinus drainage and can cause pain. A hole or perfo-
ration of the nasal septum may develop, and col-
lapse of the nasal bridge (called saddle nose
deformity) may occur in some individuals. Block-
age of the eustachian tubes, which are important
for normal ear function, may cause chronic ear
problems and hearing loss. A secondary bacterial
infection can cause Wegener’s-related sinusitis
(inflammation of the sinuses) with congestion and
chronic sinus pain.

Lungs The lungs are affected in most patients
with Wegener’s granulomatosis, although no
symptoms may be present. If symptoms are pre-
sent, they include cough, hemoptysis (coughing
up of blood), shortness of breath, and chest dis-
comfort.

Kidneys Kidney involvement, which occurs in
more than three-fourths of patients, usually does
not cause symptoms. If detected by blood tests,
proper treatment can be started, preventing long-
term damage to the kidneys.



Musculoskeletal system Pain in the muscles
and joints or, occasionally, joint swelling affects
two-thirds of patients with Wegener’s granulo-
matosis. Although joint pain can be very uncom-
fortable, it does not lead to permanent joint
damage or deformities.

Eyes Wegener’s granulomatosis can affect the
eyes in several ways. Patients may develop con-
junctivitis (inflammation of the conjunctiva, the
inner lining of the eyelid), scleritis (inflammation
of the scleral layer, the white part of the eyeball),
episcleritis (inflammation of the episcleral layer,
the outer surface of the sclera), or an orbital mass
lesion (a sore behind the eye globe). The symptoms
of eye involvement include redness, burning, or
pain in the eye. Double vision or a decrease in
vision are serious symptoms requiring immediate
medical attention.

Skin lesions Nearly half of all people with
Wegener’s granulomatosis develop skin lesions.
These small red or purple raised areas or blisterlike
lesions, ulcers, or nodules may or may not be
painful.

Other symptoms Some patients experience
narrowing of the trachea (subglottic stenosis). The
symptoms can include voice changes, hoarseness,
shortness of breath, or coughing.

The nervous system and heart may occasionally
be affected. Fever and night sweats may also occur.
However, fever may also signal an underlying
infection, often of the upper respiratory tract.

To treat people with Wegener’s granulomatosis
most effectively, doctors must diagnose the disease
early in its course. There are no blood tests that a
doctor can use to diagnose Wegener’s granulo-
matosis, but blood tests are important to rule out
other causes of illness and to determine which
organ sites may be affected. Most blood tests are
nonspecific and can only suggest that a person has
an inflammatory process. Anemia (low red blood
cell count), elevated white blood cell count and
platelet count, and an elevated sedimentation rate
are commonly found in people with Wegener’s
granulomatosis. If the kidneys are involved, red
blood cells and structures called red blood cell casts
are visible in the urine when viewed under a
microscope. The blood tests measuring kidney

function (creatinine and BUN) may also show
abnormalities.

X-ray results can be very helpful in diagnosing
Wegener’s granulomatosis. People with lung
involvement will have abnormal chest X rays, which
may show one or many fluffy infiltrates, solid nod-
ules, or cavities. Sinus X rays or computed tomogra-
phy (CT) scans in people with sinus involvement
may show thickening of the sinus lining.

Many patients with active Wegener’s granulo-
matosis have a blood test that reveals the presence
of a specific type of antibody called antineutrophil
cytoplasmic antibodies (ANCA) (an antibody is a
disease-fighting protein). Although a positive
ANCA test is useful in supporting a suspected diag-
nosis of Wegener’s granulomatosis, in most
instances it is not used by itself to make a diagnosis
of this disorder. The ANCA test may be negative 
in some patients with active Wegener’s granulo-
matosis.

Currently, the only definite way to diagnose
Wegener’s granulomatosis is by performing a
biopsy of an involved organ site (usually the
sinuses, lung, or kidney). The tissue is examined
under the microscope to confirm the presence of
vasculitis and granulomas (a specific type of
inflammation), which together are diagnostic 
features of the disease. A biopsy is very important
both to confirm the presence of Wegener’s 
granulomatosis and also to assure the absence of
other disorders that may have similar signs and
symptoms.

Treatments

With the appropriate treatment, the outlook is
good for patients with Wegener’s granulomatosis.
In a study of 158 patients who were treated at the
National Institutes of Health (NIH), 91 percent of
them markedly improved. After six months to 24
years of follow-up, 80 percent of the patients sur-
vived.

In most cases, standard therapy consists of a
combination of a glucocorticoid drug that reduces
inflammation and a cytotoxic drug that interferes
with the abnormal growth of cells.

Prednisone is the most common glucocorticoid
drug (a steroid) used. Prednisone is similar to
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hydrocortisone, the natural glucocorticoid hor-
mone produced by the body. It is chemically dif-
ferent from the anabolic steroids that have been
used by athletes and is given in doses much higher
than the body normally produces. Prednisone is
usually administered as a single morning dose in
an attempt to imitate how the body normally
secretes hydrocortisone. When the person’s illness
improves, the prednisone dose is gradually
decreased and converted to an every other day
dosing schedule, usually over a period of three 
to four months. With further improvement in the
disease, the prednisone is very gradually decreased
and discontinued completely after approximately
six to 12 months. When prednisone is taken by
mouth, the body stops making its own natural
hydrocortisone. As the prednisone dose is gradu-
ally reduced, the body will resume making hy-
drocortisone again. Prednisone must never be
stopped suddenly because the body requires 
prednisone (or hydrocortisone) for to function 
and may not be able to make what it needs im-
mediately.

Cyclophosphamide (Cytoxan) is the most com-
monly used cytotoxic drug. Cyclophosphamide 
is taken once a day by mouth. The patient must
take the drug all at once in the morning followed
by drinking a large amount of fluids. Although
the initial dose of cyclophosphamide is based on
the patient’s weight and kidney function, the doc-
tor may adjust the dosage based on the blood
counts, which are monitored closely to be sure
that the white blood cell count is maintained at a
safe level. Cyclophosphamide is continued for a
full year beyond that point at which the disease is
in remission. The dose of cyclophosphamide is
then decreased gradually and eventually discon-
tinued.

Cyclophosphamide and prednisone are both
powerful drugs that suppress the immune system.
Although these medications are beneficial in treat-
ing Wegener’s granulomatosis, they have poten-
tially serious side effects. Because these drugs
suppress the immune system, they can affect the
body’s ability to fight off infection. Prednisone can
cause weight gain, cataracts, brittle bones, diabetes,
and alterations in mood and personality. Cyclo-

phosphamide can cause bone marrow suppression
(lowering of blood counts), sterility, hemorrhagic
cystitis (bleeding from the bladder), as well as other
serious side effects.

Approximately half of all people with We-
gener’s granulomatosis may experience a return
(relapse) of their disease. This occurs most fre-
quently within two years of stopping medication
but can potentially occur at any point both during
treatment or after stopping treatment. Thus, it 
is extremely important that patients continue to
see their physicians regularly, both while they are
on these medications as well as after the medica-
tions have been stopped. Even while on medica-
tion, many patients are able to lead relatively
normal lives and will remain in remission after
therapy has been stopped completely. 

National Institute of Allergy and Infectious Diseases,
National Institutes of Health Fact Sheet: Wegener’s Gran-
ulomatosis, 1997.

weight Autoimmunity can affect weight in both
directions. If the thyroid gland is the autoimmune
target, you may gain weight. Yet Crohn’s disease
causes excessive weight loss, and Graves’ disease
causes unexplained weight loss.

white blood cells See LEUKOCYTES.

women and autoimmune diseases Women are
especially hard hit by autoimmune diseases. Of
the estimated 50 million Americans—one in five
—who suffer from an autoimmune disease, three-
quarters are women, many in their childbearing
years. Scientists are investigating whether the
female hormone estrogen may make a woman
more susceptible to developing an autoimmune
disease. Researchers at the New England Medical
Center in Boston have found evidence suggesting
that fetal cells that remain in a woman’s blood
many years after a pregnancy may trigger an
autoimmune disease. They speculate the woman’s
immune system may recognize the fetal cells as
foreign and mount an attack that leads to SCLERO-
DERMA or another similar disease. (See the accom-
panying table.)
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FEMALE TO MALE RATIOS IN AUTOIMMUNE DISEASES

Disease Ratio Disease Ratio

Hashimoto’s disease/hypothyroiditis 9:1
Systemic lupus erythematosus 9:1
Sjögren’s syndrome 9:1
Antiphospholipid syndrome 9:1
Primary biliary cirrhosis 9:1
Mixed connective tissue disease 8:1
Chronic active hepatitis 8:1

(Source: American Autoimmune Related Diseases Association)

Graves’ disease/hyperthyroidism 7:1
Rheumatoid arthritis 4:1
Scleroderma 3:1
Myasthenia gravis 2:1
Multiple sclerosis 2:1
Chronic idiopathic thrombocytopenic purpura 2:1
Type 1 diabetes 1:1
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xenograft A surgical graft of tissue from an indi-
vidual of one species to an individual of a different
species.

xerostomia The medical term for dry mouth,
which may indicate a malfunction of the salivary
glands. Dry mouth is a fairly common condition
that can result from certain medications (such as
those used to treat allergies and depression), radia-
tion treatments, and diseases such as Sjögren’s syn-

drome and diabetes. Dry mouth is more than an
inconvenience. Because of the important role 
that saliva plays in protecting the teeth and oral
surfaces and in aiding digestion, dry mouth is an
important condition to diagnose and treat. Chew-
ing sugar-free gum, sipping water, and using saliva
substitutes helps. A new oral medication called
pilocarpine (Salagen) may provide long-lasting
relief from some forms of xerostomia.
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APPENDIX I
LIST OF AUTOIMMUNE DISEASES

Addison’s disease (also called
primary adrenal insuffi-
ciency, hypocortisolism,
adrenal insuffiency, adreno-
cortical hypofunction,
chronic adrenocortical insuf-
ficiency)

allergic asthma (also called
bronchial asthma)

allergic rhinitis (also known as
hay fever, nasal allergies, and
pollinosis)

alopecia areata (also called
alopecia totalis or alopecia
universalis)

ankylosing spondylitis (AS)
(also known as rheumatoid
spondylitis, spondylitis,
spondylarthropathy)

antiglomerular basement mem-
brane (anti-GBM) disease

antiphospholipid syndrome
(APS) (also referred to as
antiphospholipid antibody
syndrome, Hughes syn-
drome, and sticky blood)

autoimmune hemolytic anemia
(AIHA) (also called idiopathic
autoimmune hemolytic ane-
mia, immunohemolytic ane-
mia, and Coombs positive
hemolytic anemia)

autoimmune inner ear disease
(AIED)

autoimmune lymphoprolifera-
tive syndrome (ALPS) (also
called Canale-Smith syn-
drome)

Behçet’s disease

bullous pemphigoid (BP)

cardiomyopathy

celiac disease (also called non-
tropical sprue, celiac sprue,
and gluten-sensitive
enteropathy)

Chagas’ disease (also called
American trypanosomiasis)

chronic fatigue syndrome (CFS)
(also known as myalgic
encephalomyelitis [ME],
postviral fatigue syndrome,
and chronic fatigue and
immune dysfunction syn-
drome [CFID])

chronic inflammatory demyeli-
nating polyneuropathy
(CIDP)

Churg-Strauss syndrome (also
known as allergic granulo-
matosis)

cicatricial pemphigoid (CP) (also
known as mucous membrane
pemphigoid [MMP] or
benign pemphigoid)

Cogan’s syndrome

cold agglutinin disease (also
called cold agglutinins, Weil-
Felix reaction, Widal’s test)

congenital heart block (also
called atrioventricular [AV]
block)

coxsackie myocarditis

CREST syndrome

Crohn’s disease (also called
ileitis, enteritis, regional
enteritis, inflammatory bowel
disease, granulomatous ileo-
colitis)

demyelinating neuropathies

dermatitis herpetiformis (DH)

discoid lupus

Dressler’s syndrome (also called
post-MI pericarditis, postcar-
diac injury syndrome, post-
cardiotomy pericarditis)

endometriosis

essential mixed cryoglobuline-
mia

Evans’ syndrome (ES)

experimental allergic
encephalomyelitis (EAE)
(also called experimental
autoimmune
encephalomyelitic)

fibromyalgia (FMS)

Goodpasture’s syndrome (GP)
(also called antiglomerular
basement membrane anti-
body disease, glomeru-
lonephritis-pulmonary
hemorrhage, lung purpura-
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glomerulonephritis, 
pulmonary-renal syndrome,
rapidly progressive glomeru-
lonephritis with pulmonary
hemorrhage)

Graves’ disease

Guillain-Barré syndrome (GBS)
(also known as acute
autoimmune neuropathy,
acute inflammatory demyeli-
nating polyradiculoneuropa-
thy [AIDP], acute
inflammatory polyneuropa-
thy, Landry-Guillain-Barré
syndrome, polyradiculoneu-
ropathy, acute inflammatory)

Hashimoto’s thyroiditis (also re-
ferred to as autoimmune thy-
roiditis, chronic lymphocytic
thyroiditis, struma lympho-
matosa, lymphadenoid goiter)

hepatitis, autoimmune (AIH)
(also known as autoimmune
chronic active hepatitis
[CAH], idiopathic chronic
active hepatitis, lupoid
hepatitis)

herpes gestationis (HG) (also
known as pemphigoid gesta-
tionis [PG])

idiopathic pulmonary fibrosis
(IPF) (also known as idio-
pathic diffuse interstitial pul-
monary fibrosis, pulmonary
fibrosis, cryptogenic fibrosing
alveolitis [CFA], fibrosing
alveolitis, usual interstitial
pneumonia [UIP])

idiopathic thrombocytopenic
purpura (ITP) (also called
immune thrombocytopenic
purpura)

IgA nephropathy (IgAN) (also
called nephropathy-IgA,
Berger’s disease)

inclusion body myositis (IBM)
(also called inflammatory
myopathy)

insulin-dependent diabetes mel-
litus (IDDM) (also known as
Type 1 diabetes and juvenile
onset diabetes)

interstitial cystitis (IC)

juvenile arthritis (JA) (also
known as juvenile chronic
arthritis [JCA], juvenile
rheumatoid arthritis [JRA],
juvenile chronic polyarthritis,
Still’s disease)

Lambert-Eaton syndrome
(LEMS) (also known as
myasthenic syndrome, 
Lambert-Eaton myasthenic
syndrome)

lichen planus (LP)

leukoencephalitis, acute necro-
tizing hemorrhagic (also
known as Weston Hurst dis-
ease, Western Hurst syn-
drome)

Ménière’s disease (also referred
to as endolymphatic
hydrops)

mixed connective tissue disease
(MCTD) (also referred to as
undifferentiated connective
tissue disease)

Mooren’s ulcer

multiple sclerosis (MS)

myasthenia gravis (MG)

myocarditis, autoimmune

myositis

neutropenia

ocular cicatricial pemphigoid
(OCP)

pemphigus vulgaris (PV)

peripheral neuropathy (PN)
(also known as neuropathy,

sensory peripheral neuropa-
thy, peripheral neuritis)

perivenous encephalomyelitis
(also known as acute dissem-
inated encephalomyelitis
[ADEM], postinfectious or
postvaccinal
encephalomyelitis)

pernicious anemia (PA) (also
known as Addison’s anemia,
Biermer’s anemia, macrocytic
achylic anemia, congenital
pernicious anemia, juvenile
pernicious anemia, vitamin
B12 deficiency [malabsorp-
tion])

polyarteritis nodosa (PAN) (also
referred to as periarteritis,
polyarteritis, periarteritis
nodosa)

polychondritis (also referred to
as chronic atrophic poly-
chondritis, relapsing poly-
chondritis, systemic
chondromalacia von Meyen-
burg disease)

polyglandular autoimmune syn-
dromes (PGAS) (also called
autoimmune endocrine fail-
ure syndrome, polyglandular
deficiency syndrome,
autoimmune polyendocrine
syndrome [APS], immunoen-
docrinopathy syndrome)

autoimmune polyglandular
syndrome type I (APS1) (also
known as autoimmune poly-
endocrinopathy-candidiasis-
ectodermal dystrophy
[APECED])

autoimmune polyglandular
syndrome type II (also known
as Schmidt’s syndrome)

polymyalgia rheumatica (PMR)

polymyositis
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postmyocardial infarction syn-
drome (also known as
Dressler’s syndrome, postin-
farction syndrome)

postpericardiotomy syndrome
(PPS)

primary agammaglobulinemia

primary biliary cirrhosis (PBC)

psoriasis

psoriatic arthritis (PA)

Raynaud’s phenomenon (RP)
(also called Raynaud’s dis-
ease, idiopathic Raynaud’s
phenomenon, primary Ray-
naud’s syndrome, white fin-
ger, wax finger, dead finger)

Reiter’s syndrome (also referred
to as reactive arthritis)

rheumatic fever (RF) (also
referred to as acute
rheumatic fever)

rheumatoid arthritis (RA)

sarcoidosis

scleritis

scleroderma (SCL)

Sjögren’s syndrome

sperm autoimmunity

stiff-man syndrome (also
referred to as Moersch-
Woltmann syndrome, stiff-
person syndrome [SPS])

subacute bacterial endocarditis
(SBE)

sympathetic ophthalmia (also
called sympathetic uveitis)

systemic lupus erythematosus
(SLE) (also referred to as dis-
seminated lupus erythemato-
sus, lupus, lupus
erythematosus)

Takayasu’s arteritis (TA) (also
known as Takayasu arteritis,
pulseless disease, giant cell
arteritis, occlusive thrombo-

aortopathy, aortic arch syn-
drome, reverse coarction,
young Oriental female arteri-
tis)

temporal arteritis (GCV) (also
referred to as giant cell
arteritis, granulomatosis
arteritis, cranial arteritis)

transverse myelitis

ulcerative colitis (also called col-
itis, ileitis, proctitis)

uveitis (also referred to as iritis,
pars planitis, chroiditis,
chorioretinitis, anterior
uveitis, posterior uveitis)

vasculitis

vesiculobullous dermatoses

vitiligo (also referred to as
leukoderma)

Wegener’s granulomatosis 
(also called midline granulo-
matosis)
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NERVOUS SYSTEM
Multiple sclerosis
Myasthenia gravis
Autoimmune neuropathies such as Guillain-Barré
Autoimmune ureitis

BLOOD
Autoimmune hemolytic anemia
Pernicious anemia
Autoimmune thrombocytopenia

BLOOD VESSELS
Temporal arteritis
Antiphospholipid syndrome
Vasculitides such as Wegener’s granulomatosis
Behçet’s disease

SKIN
Psoriasis
Dermatitis herpetiformis
Pemphigus vulgaris
Vitiligo

GASTROINTESTINAL SYSTEM
Crohn’s disease
Ulcerative colitis

Primary biliary cirrhosis
Autoimmune hepatitis

ENDOCRINE GLANDS
Type 1 or immune-mediated diabetes mellitus
Grave’s disease
Hashimoto’s thyroiditis
Autoimmune oophoritis and orchitis
Autoimmune disease of the adrenal gland

MULTIPLE ORGANS INCLUDING THE 
MUSCULOSKELETAL SYSTEMS*

Rheumatoid arthritis
Systemic lupus erythematosus
Scleroderma
Polymyositis, dermatomyositis
Spondyloarthropathies such as ankylosing

spondylitis
Sjögren’s syndrome

*These diseases are also called connective tissue (muscle,
skeleton, tendons, fascia, and so on) diseases.
Source: National Institute of Allergy and Infectious Diseases
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American Association of Immunologists (AAI)
9650 Rockville Pike
Bethesda, MD 20814-3994
(301) 530-7178
(301) 571-1816 (Fax)

American Autoimmune Related Diseases 
Association, Inc. (AARDA)

National Office
22100 Gratiot Ave.
E. Detroit, MI 48021
(586) 776-3900

Washington Office
750 17th Street, N.W.
Suite 1100
Washington, DC 20006
(202) 466-8511
(800) 598-4668 (Toll free/Literature requests)

American Chronic Pain Association (ACPA)
P.O. Box 850
Rocklin, CA 95677-0850
ACPA@pacbell.net
(916) 632-0922
(916) 632-3208 (Fax)

American Pain Society
5700 Old Orchard Road
Skokie, IL 60077
(708) 966-5595

International Pain Foundation
909 Northeast 43rd Street
Suite 306
Seattle, WA 98105-6020
(206) 547-2157

Medic Alert Foundation International
2323 Colorado
Turlock, CA 95381
(209) 668-3333

National Chronic Pain Outreach Association
7979 Old Georgetown Road
Suite 100
Bethesda, MD 20814
(301) 652-4948

National Organization of Social Security
Claimants Representatives

(NOSSCR—a lawyer referral source)
(800) 431-2804

U.S. Social Security Administration
Call your local social security office or
(800) 772-1213 (7:00 A.M.–7:00 P.M. ET weekdays)
http://www.ssa.gov

ADDISON’S DISEASE

Australian Addison’s Disease Association Inc.
P.O. Box 2436
Coffs Harbour, NSW 2450, Australia

National Adrenal Diseases Foundation
505 Northern Boulevard
Suite 200
Great Neck, New York 11021
(516) 487-4992

ALLERGIC ASTHMA & ALLERGIC RHINITIS

Allergy & Asthma Network Mothers of 
Asthmatics (AANMA)

2751 Prosperity Ave.
Suite 150
Fairfax, VA 22031
(800) 878-4403
(703) 573-7794 (Fax)

American Academy of Allergy, Asthma &
Immunology

611 East Wells Street
Milwaukee, WI 53202
(414) 272-6071
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American College of Allergy, Asthma &
Immunology

85 West Algonquin Road
Suite 550
Arlington Heights, IL 60005
(847) 427-1200
(847) 427-1294 (Fax)

Asthma and Allergy Foundation of America
(AAFA)

1233 20th Street, NW
Suite 402
Washington, DC 20036
(202) 466-7643
(202) 466-8940 (Fax)

Food Allergy & Anaphylaxis Network
10400 Eaton Place
Suite 107
Fairfax, VA 22030
(800) 929-4040

National Institute of Allergy and Infectious
Diseases (NIAID)

NIAID Office of Communications and Public Liaison
Building 31, Room 7A-50
31 Center Drive, MSC 2520
Bethesda, MD 20892

ALOPECIA AREATA

Canadian Alopecia Areata Association
Box 42084, RP.O. Millbourne
Edmonton, Alberta, Canada T6K 4C4

Locks of Love
1640 S. Congress Ave.
Suite 104
Palm Springs, FL 33461
(561) 963-1677
(888) 896-1588 (Toll-free info)
(561) 963-9914 (Fax)

National Alopecia Areata Foundation (NAAF)
P.O. Box 150760
San Rafael, CA 94915-0760
(415) 472-3780
(415) 472-5343 (Fax)

National Alopecia Network
Box 21776
Detroit, MI 48221
(313) 861-0331

ANKYLOSING SPONDYLITIS

Ankylosing Spondylitis International 
Federation

P.O. Box 179
Mayfield, East Sussex, TN20 6ZL, Great Britain
(+44-1435) 87 35 27
(+44-1435) 87 30 27 (Fax)

Spondylitis Association of America (SAA)
14827 Ventura Blvd. #222
Sherman Oaks, CA 91403
(818) 981-1616
(800) 777-8189 (Toll free)

ANTIGLOMERULAR BASEMENT MEMBRANE
(ANTI-GBM) DISEASE

See GOODPASTURE’S SYNDROME

ANTIPHOSPHOLIPID SYNDROME (APS)
The Hughes Syndrome Foundation
The Rayne Institute
St. Thomas’ Hospital
London, SE1 7EH, United Kingdom
020 7960 5561
020 7633 0462 (Fax)

AUTOIMMUNE INNER EAR DISEASE (AIED)

League for the Hard of Hearing
71 West 23rd Street
New York, NY 10010-4162
(917) 305-7700
(917) 305-7999 (TTY)
(917) 305-7888 (Fax)

Self Help for Hard of Hearing People, Inc.
7910 Woodmont Ave.
Suite 1200
Bethesda, MD 20814
(301) 657-2248
(301) 657-2249 (TTY)
(301) 913-9413 (Fax)

BEHÇET’S DISEASE

American Behçet’s Disease Association
P.O. Box 15247
Chattanooga, TN 37415-0247
(800) 723-4238 (Toll free)
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Behçets Organization Worldwide (BOW)
Head Office
P.O. Box 27
Watchet, Somerset, TA23 0YJ, United Kingdom

BOW-Australia
P.O. Box 5004
Falcon, WA 6210, Australia

BOW-USA
P.O. Box 49565
Blaine, MN 55449-0565

Behçet’s Syndrome Society
3 Church Close
Lambourn
Hungerford
Berks RG17 8PU
United Kingdom
01 488 71116

BULLOUS PEMPHIGOID

The National Pemphigus Foundation
Atrium Plaza
Suite 203
828 San Pablo Avenue
Albany, CA 94706
(510) 527-4970

CARDIOMYOPATHY

American Heart Association
National Center
7272 Greenville Avenue
Dallas, TX 75231
(800) 242-8721 (Toll free)

Cardiomyopathy Association
40 The Metro Centre
Tolpits Lane
Watford
Herts WD1 8SB
United Kingdom
+44 (0) 1923 249 977
+44 (0) 1923 249 987 (Fax)

Cardiomyopathy Association of Australia Ltd.
26 Clanalpine Street
Mosman, NSW, 2088, Australia

Hypertrophic Cardiomyopathy Association
P.O. Box 306
Hibernia, NJ 07842
(973) 983-7429

Hypertrophic Cardiomyopathy Association 
of Canada

305-4625 Varsity Drive N.W.
Suite 65
Calgary, Alberta, Canada, T3A 0Z9

CELIAC DISEASE

American Celiac Society
59 Crystal Avenue
West Orange, NJ 07052
(973) 325-8837

Celiac Disease Foundation
13251 Ventura Blvd. #1
Studio City, CA 91604
(818) 990-2354
(818) 990-2379 (Fax)

Celiac Sprue Association/USA, Inc.
P.O. Box 31700
Omaha, NE 68131-0700
(402) 558-0600

Friends of Celiac Disease Research, Inc.
8832 North Port Washington Road 
#204
Milwaukee, WI 53217
(414) 540-6679
(414) 540-0587 (Fax)

Gluten Intolerance Group of North America
15110 10th Avenue, SW
Suite A
Seattle, WA 98166-1820
(206) 246-6652

CHRONIC FATIGUE SYNDROME

American Association for Chronic 
Fatigue Syndrome

515 Minor Ave
Suite 18
Seattle, WA 98104
(206) 781-3544
(206) 749-9052 (Fax)

CFIDS Association of America
P.O. Box 220398
Charlotte, NC 28222-0398
(800) 442-3437 (Toll free)
(704) 365-2343 (Resource line)
(704) 365-9755 (Fax)
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CFIDS Emergency Relief Services, Inc.
4714 Northwood Lake Drive
East Northport, AL 35473
(205) 339-2637

The ME Association
4 Top Angel
Buckingham Industrial Park
Buckingham
Buckinghamshire MK18 1TH
United Kingdom
(01) 280 816115
(01) 280 821602 (Fax)

National CFIDS Foundation
103 Aletha Rd.
Needham, MA 02492
(781) 449-3535
(781) 449-8606 (Fax)

CHRONIC INFLAMMATORY DEMYELINATING
POLYNEUROPATHY (CIDP)

Canadian Neuropathy Association
c/o Garry Cyr
9273 Snoddon Road
Pefferlaw, Ontario L0E 1N0, Canada
(705) 437-3881

The Neuropathy Association
60 E. 42nd Street
Suite 942
New York, NY 10165
(212) 692-0662

CHURG-STRAUSS SYNDROME

Churg-Strauss Syndrome International Support
Group

2 Saint Andrews Court
St. Augustine, FL 32084
(904) 824-1083

CICATRICIAL PEMPHIGOID (CP)

The National Pemphigus Foundation
Atrium Plaza
Suite 203
828 San Pablo Avenue
Albany, CA 94706
(510) 527-4970

CROHN’S DISEASE

Crohn’s & Colitis Foundation of America, Inc.
386 Park Avenue South, 17th Floor
New York, NY 10016
(800) 932-2423
(212) 779-4098 (Fax)

Crohn’s and Colitis Foundation of Canada
60 St. Clair Avenue East
Suite 600
Toronto, Ontario M4T 1N5, Canada
(416) 920-5035
(800) 387-1479 (Toll free)
(416) 929-0364 (Fax)

National Association for Colitis and Crohn’s
Disease (NACC)

4 Beaumont House
Sutton Road
St. Albans, Hertfordshire
AL1 5HH
United Kingdom

Pediatric Crohn’s & Colitis Association, Inc.
P.O. Box 188
Newton, MA 02468
(617) 489-5854

Reach Out for Youth with Ileitis and 
Colitis, Inc.

15 Chemung Place
Jericho, NY 11753
(516) 822-8010

COGAN’S SYNDROME

Alexander Graham Bell Association for the
Deaf and Hard of Hearing

3417 Volta Place, NW
Washington, DC 20007
(202) 337-5220 (TTY)
(800) HEAR-KID (Toll free)
(202) 337-8314 (Fax)

Association of Late Deafened Adults (ALDA)
10310 Main Street
Box 274
Fairfax, VA 22030
(708) 524-0025
(404) 289-1596 (TTY)
(404) 284-6862 (Fax)
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Self Help for Hard of Hearing People, Inc.
(SHHH)

7910 Woodmont Avenue
Suite 1200
Bethesda, MD 20814
(301) 657-2248
(301) 657-2249 (TTY)
(301) 913-9413 (Fax)

UPPA/Cogan’s Contact Network
P.O. Box 415
Freehold, NJ 07728-0145
(732) 761-9809

CONGENITAL HEART BLOCK

American Heart Association
National Center
7272 Greenville Avenue
Dallas, TX 75231-4596
(214) 373-6300
(800) 242-8721 (Toll free)
(214) 373-0268 (Fax)

Congenital Heart Anomalies, Support, 
Education, & Resources

2112 North Wilkins Road
Swanton, OH 43558
(419) 825-5575
(419) 825-2880 (Fax)

International Bundle Branch Block Association
6631 West 83rd Street
Los Angeles, CA 90045-2899
(310) 670-9132

DISABILITY BENEFITS

Clearinghouse on Disability Information
Office of Special Education and Rehab Services
U.S. Department of Education
Room 3132, Switzer Building
Washington, DC 20202
(212) 205-8241

DISCOID LUPUS

Lupus Foundation of America, Inc.
1300 Piccard Drive
Suite 200
Rockville, MD 20850-4303

(301) 670-9292
(800) 558-0121 (Toll free)

ENDOMETRIOSIS

Endometriosis Association International 
Headquarters

8585 North 76th Place
Milwaukee, WI 53223
(414) 355-2200
(800) 992-3636 (Toll free)
(414) 355-6065 (Fax)

Endometriosis Association of Victoria 
(Australia)

37 Andrew Crescent
South Croydon, Victoria 3136, Australia
+61 3 9870 0536
+61 3 9870 3007

Endometriosis Research Center
630 Ibis Drive
Delray Beach, FL 33444
(561) 274-7442
(800) 239-7280 (Toll free)
(561) 274-9117 (Fax)

The Institute for the Study and Treatment of
Endometriosis (ISTE)

2425 West 22nd Street
Oak Brook, IL 60523
(630) 954-0054
(630) 954-0064 (Fax)

National Endometriosis Society
50 Westminster Palace Gardens
Artillery Row
London
SW1P 1RL
United Kingdom

EVANS’ SYNDROME

Evans’ Syndrome Research and Support Group
P.O. Box 290203
Port Orange, FL 32119
or
5630 Devon St.
Port Orange, FL 32127
(386) 322-2655
(386) 788-0902 (Fax)
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FIBROMYALGIA

American Fibromyalgia Syndrome Association,
Inc.

6380 E. Tanque Verde
Suite D
Tucson, AZ 85715
(520) 733-1570

Fibromyalgia Network
P.O. Box 31750
Tucson, AZ 85751
(800) 853-2929 (Toll free)

National Fibromyalgia Awareness Campaign
(NFAC)

2415 N. River Trail Road
Suite 200
Orange, CA 92865
(714) 921-0150
(714) 921-8139 (Fax)

National Fibromyalgia Partnership
140 Zinn Way
Linden, VA 22642-5609
(866) 725-4404 (Toll free)
(866) 666-2727 (Toll-free fax)

Oregon Fibromyalgia Foundation (OFF)
1221 S.W. Yamhill
Suite 303
Portland, OR 97205
(503) 892-8811

GOODPASTURE’S SYNDROME

American Kidney Fund
6110 Executive Boulevard
Suite 1010
Rockville, MD 20852
(800) 638-8299 (Toll free)

National Kidney Foundation
30 East 33rd Street
New York, NY 10016
(800) 622-9010 (Toll free)

GRAVES’ DISEASE

National Graves’ Disease Foundation
P.O. Box 1969
Brevard, NC 28712
(828) 877-5251

The Thyroid Society
7515 South Main Street
Suite 545
Houston, TX 77030
(713) 799-9909
(800) 849-7643 (Toll free)

GUILLAIN-BARRÉ SYNDROME (GBS)

Guillain-Barré Syndrome Association of 
New South Wales

P.O. Box 572
Epping, NSW 1710, Australia

Guillain-Barré Syndrome Foundation 
International

P.O. Box 262
Wynnewood, PA 19096
(610) 667-0131

Guillain-Barré Syndrome Support Group
LCC Offices
Eastgate, Sleaford
NG34 7EB
United Kingdom

HASHIMOTO’S THYROIDITIS

Thyroid Foundation of Canada
P.O. Box/CP 1919 Stn Main
Kingston, ON K7L 5J7, Canada
(613) 544-8364
(613) 544-9731 (Fax)

Thyroid Society For Education 
& Research

7515 South Main Street
Suite 545
Houston, TX 77030
(713) 799-9909
(800) 849-7643 (Toll free)

HEPATITIS (AUTOIMMUNE)

American Liver Foundation
75 Maiden Lane
Suite 603
New York, NY 10038
(800) 465-4837 (Toll free)

268 The Encyclopedia of Autoimmune Diseases



IDIOPATHIC PULMONARY FIBROSIS (IPF)

The American Lung Association
1740 Broadway
New York, NY 10019
(212) 315-8700

Coalition for Pulmonary Fibrosis
350 California Street
Suite 1600
San Francisco, CA 94104
(888) 222-8541 (Toll free)

IGA NEPHROPATHY

American Kidney Fund
6110 Executive Boulevard
Suite 1010
Rockville, MD 20852
(800) 638-8299 (Toll free)

IgA Nephropathy Foundation
One Johnson Pier #36
Half Moon Bay, CA 94019

IgA Nephropathy Support Network
400B Main Road
Gill, MA 01376
(413) 863-8663

International IgA Nephropathy 
Network

Centre for Kidney Research
The Children’s Hospital at Westmead
Locked Bag 4001
Westmead, NSW 2145, Australia
+61 2 9845 3037
+61 2 9845 3038 (Fax)

National Kidney Foundation
30 East 33rd Street
New York, NY 10016
(800) 622-9010 (Toll free)

INCLUSION BODY MYOSITIS (IBM)

Myositis Association of America
755 Cantrell Avenue
Suite C
Harrisonburg, VA 22801
(540) 433-7686
(540) 432-0206 (Fax)

INSULIN-DEPENDENT DIABETES (TYPE 1)

American Association of Diabetes Educators
444 N. Michigan Avenue
Suite 1240
Chicago, IL 60611
(800) 832-6874 (Toll free)

American Diabetes Association
ADA National Service Center
1660 Duke Street
Alexandria, VA 22314
(800) 232-3472 (Toll free)

American Dietetic Association
216 W. Jackson Blvd.
Chicago, IL 60606-6995
(800) 366-1655 (Toll free)

Juvenile Diabetes Foundation International
120 Wall Street
New York, NY 10005-4001
(212) 785-9500
(800) JDF-CURE (Toll free)
(212) 785-9595 (Fax)

INTERSTITIAL CYSTITIS

American Foundation for Urologic Disease
The Bladder Health Council
1128 North Charles Street
Baltimore, MD 21201
(410) 468-1800
(800) 242-2383 (Toll free)

Interstitial Cystitis Association (ICA)
110 North Washington Street
Suite 340
Rockville, MD 20850
(301) 610-5300
(800) HELP-ICA (Toll free)
(301) 610-5308 (Fax)

Interstitial Cystitis Information Center 
(ICIC)

1706 Briery Road
Farmville, VA 23901

Interstitial Cystitis Network
5636 Del Monte Court
Santa Rosa, CA 95409
(707) 538-9442
(707) 538-9444 (Fax)
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National Kidney Foundation
30 East 33rd Street
New York, NY 10016
(212) 889-2210
(800) 622-9010 (Toll free)

United Ostomy Association
36 Executive Park
Suite 120
Irvine, CA 92714
(714) 660-8624

JUVENILE ARTHRITIS

American College of Rheumatology
1800 Century Place
Suite 250
Atlanta, GA 30345
(404) 633-3777
(404) 633-1870 (Fax)

American Juvenile Arthritis Organization
(AJAO)

Arthritis Foundation
P.O. Box 7669
Atlanta, GA 30357-0669
(404) 872-7100
(800) 283-7800 (Toll free)

Kids on the Block, Inc.
9385-C Gerwig Lane
Columbia, MD 21046
(410) 290-9095
(800) 368-5437 (Toll free)

MÉNIÈRE’S DISEASE

American Academy of Otolaryngology-Head
and Neck Surgery

One Prince Street
Alexandria, VA 22314
(703) 519-1589
(703) 519-1585 (TTY)

Deafness Research Foundation
1050 17th Street NW
Suite 701
Washington, DC 20036
(800) 535-3313 (Toll free)
(202) 289-5850 (TTY)

Ear Foundation
1817 Patterson Street
Nashville, TN 37203

(615) 329-7807
(800) 545-HEAR (Toll free)
(615) 329-7849 (TTY)

The Ménière’s Society
98 Maybury Road, Woking
Surrey
GU21 5HX
United Kingdom
(01483) 740597
(01483) 755441 (Fax)

Vestibular Disorders Association
P.O. Box 4467
Portland, OR 97208-4467
(503) 229-7706
(800) 837-8428 (Toll free)

MULTIPLE SCLEROSIS

International MS Support Foundation
9420 E. Golf Links Road
PMB #291
Tucson, AZ 85720-1340
(520) 579-9473 (Fax)

International Tremor Foundation
7046 West 105th Street
Overland Park, KS 66212-1803
(913) 341-3880
(888) 387-3667 (Toll free)
(913) 341-1296 (Fax)

Multiple Sclerosis Association of America
706 Haddonfield Road
Cherry Hill, NJ 08002
(856) 488-4500
(800) 532-7667 (Toll free)

Multiple Sclerosis Foundation
6350 North Andrews Avenue
Fort Lauderdale, FL 33309-2130
(954) 776-6805
888-MSFOCUS (Toll free)
(954) 351-0630 (Fax)

Multiple Sclerosis International Federation
3rd Floor Skyline House
200 Union Street
London SE1 0LX, United Kingdom
+44 (0) 20 7620 1911
+44 (0) 20 7620 1922 (Fax)
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Multiple Sclerosis Society
MS National Centre
372 Edgware Road
Staples Corner
London, NW2 6ND, United Kingdom
020 8438 0700

Multiple Sclerosis Society of Canada
250 Bloor Street East
Suite 1000
Toronto, Ontario M4W 3P9, Canada
Phone: (416) 922-6065
(416) 922-7538 (Fax)

National Ataxia Foundation (NAF)
2600 Fernbrook Lane
Suite 119
Minneapolis, MN 55447-4752
(763) 553-0020
(763) 553-0167 (Fax)

National Multiple Sclerosis Society
733 Third Avenue
New York, NY 10017
(800) 344-4867 (Toll free)

MYASTHENIA GRAVIS

Muscular Dystrophy Association
3300 East Sunrise Drive
Tucson, AZ 85718-3208
(520) 529-2000
(800) 572-1717 (Toll free)
(520) 529-5300 (Fax)

Myasthenia Gravis Association
Keynes House
Chester Park
Alfreton Road
Derby
DE21 4AS
United Kingdom
01332-290219
01332-293641 (Fax)

Myasthenia Gravis Foundation 
of America

5841 Cedar Lake Road
Suite 204
Minneapolis, MN 55416
(952) 545-9438
(800) 541-5454 (Toll free)
(952) 545-6073 (Fax)

MYOSITIS

Myositis Association
755 Cantrell Avenue
Suite C
Harrisonburg, VA 22801
(540) 433-7686
(540) 432-0206 (Fax)

NEUTROPENIA

Neutropenia Support Association Inc.
P.O. Box 243, 905 Corydon
Winnipeg, Manitoba R3M 3S7, Canada
(204) 489-8454

PEMPHIGUS VULGARIS (PV)

International Pemphigus Foundation
Atrium Plaza
Suite 203
828 San Pablo Avenue
Albany, CA 94706
(510) 527-4970

PERIPHERAL NEUROPATHY (PN)

Canadian Neuropathy Association
c/o Garry Cyr
9273 Snoddon Road
Pefferlaw, Ontario L0E 1N0, Canada
(705) 437-3881

Neuropathy Association
60 E. 42nd Street
Suite 942
New York, NY 10165
(212) 692-0662

Neuropathy Trust
P.O. Box 26
Nantwich
Cheshire
CW5 5FP
United Kingdom
+44 (0)1270 611 828
+44 (0)1270 611 828 (Fax)

POLYCHONDRITIS

Relapsing Polychondritis Foundation
775 Bounty Place
Manteca, CA 95337
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POLYMYOSITIS

Dermatomyositis and Polymyositis 
Support Group

146 Newtown Road
Woolston
Southampton
Hampshire
SO29HR
United Kingdom
01703-449708
01703-396402 (Fax)

Myositis Association of America, Inc.
755 Cantrell Avenue
Suite C
Harrisonburg, VA 22801
(540) 433-7686

PRIMARY AGAMMAGLOBULINEMIA

Immune Deficiency Foundation
40 W. Chesapeake Avenue
Suite 308
Towson, MD 21204
(800) 296-4433 (Toll free)
(410) 321-9165 (Fax)

International Patient Organization for 
Primary Immunodeficiencies

David Watters
The IPOPI Secretariat
C/o PiA
Alliance House
12 Caxton Street
London
SW1H 0QS
United Kingdom
+44 207 222 3545

Jeffrey Modell Foundation
747 Third Avenue, 34th Floor
New York, NY 10017
(800) JEFF-844 (Toll free)

PRIMARY BILIARY CIRRHOSIS

American Liver Foundation
75 Maiden Lane, Suite 603
New York, NY 10038
(800) GO-LIVER (465-4837) (Toll free)

PBC Foundation
11 Glenfinlas Street
Edinburgh, Scotland EH3 6AQ
0131 225 8586
0131 225 7579 (Fax)

PSORIASIS

National Psoriasis Foundation
6600 SW 92nd Avenue, Suite 300
Portland, OR 97223-7195
(503) 244-7404
(800) 723-9166 (Toll free)
(503) 245-0626 (Fax)

PSORIATIC ARTHRITIS

National Psoriasis Foundation
6600 SW 92nd Avenue
Suite 300
Portland, OR 97223-7195
(503) 244-7404
(800) 723-9166 (Toll free)
(503) 245-0626 (Fax)

RAYNAUD’S PHENOMENON

Raynaud’s Association, Inc.
94 Mercer Avenue
Hartsdale, NY 10530
(914) 682-8341

Raynaud’s Foundation
P.O. Box 346176
Chicago, IL 60634-6176
(773) 622-9220
(773) 622-9221 (Fax)

Raynaud’s & Scleroderma Association
112 Crewe Road, Alsager
Cheshire ST7 2JA
United Kingdom
01-270-872776
01-270-883556 (Fax)

REITER’S SYNDROME

Arthritis Foundation
1330 West Peachtree Street
Atlanta, GA 30309
(404) 872-7100
(800) 283-7800 (Toll free)
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Reiter’s Information & Support Group Inc.
1105 D 15th Avenue #172
Longview, WA 98632-3068
(603) 696-0789 (Fax)

Spondylitis Association of America
P.O. Box 5872
Sherman Oaks, CA 91413
(818) 981-1616
(800) 777-8189 (Toll free)

RHEUMATOID ARTHRITIS

Arthritis Foundation
P.O. Box 7669
Atlanta, GA 30357-0669
(800) 283-7800 (Toll free)

ArthritisSupport.com (Pro Health)
2040 Alameda Padre Serra
Suite 101
Santa Barbara, CA 93103
(800) 733-1658 (Toll free)
(805) 965-0042 (Fax)

SARCOIDOSIS

Foundation for Sarcoidosis Research
P.O. Box 146229
Chicago, IL 60614
(773) 665-2400
(733) 665-0805 (Fax)

National Sarcoidosis Resource Center
P.O. Box 1593
Piscataway, NJ 08855-1593
(732) 699-0733
(732) 699-0882 (Fax)

Sarcoidosis Family Aid and Research 
Foundation

460A Central Avenue
East Orange, NJ 07018
Sarcoidosis Networking
13925 80th Street East
Puyallup, WA 98372
(206) 845-3108

Sarcoidosis Research Institute
3475 Central Avenue
Memphis, TN 38111
(901) 327-5454

SCLERODERMA

Juvenile Scleroderma Network, Inc.
1204 W. 13th Street
San Pedro, CA 90731
(310) 519-9511 (Phone/fax)
(800) 369-8309 (Toll free)

Raynaud’s & Scleroderma Association
112 Crewe Road
Alsager
Cheshire
ST7 2JA
United Kingdom
01-270-872776
01-270-883556 (Fax)

Scleroderma Foundation
12 Kent Way
Suite 101
Byfield, MA 01922
(978) 463-5843
(800) 722-HOPE (4673) (Toll free)
(978) 463-5809 (Fax)

Scleroderma Research Foundation
2320 Bath Street
Suite 315
Santa Barbara, CA 93105
(805) 563-9133
(800) 441-CURE (Toll free)
(805) 563-2402 (Fax)

SJÖGREN’S SYNDROME

British Sjögren’s Syndrome Association
Unit 1, Manor Workshops
West End, NAILSEA
Bristol
BS48 4DD
United Kingdom
44(0)1275-854215

Sjögren’s Syndrome Foundation
366 North Broadway
Suite PH-W2
Jericho, NY 11753
(516) 933-6365
(800) 475-6473 (Toll free)
(516) 933-6368 (Fax)

Sjögren’s Syndrome New Zealand
P.O. Box 25153
St. Heliers, Auckland
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New Zealand
+64 9 528 6384
+64 9 528 6320 (Fax)

SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)

Alliance for Lupus Research, Inc.
1270 Avenue of the Americas, Suite 609
New York, NY 10020
(212) 218-2840

Lupus Foundation of America
1300 Piccard Drive
Suite 200
Rockville, MD 20850-4303
(301) 670-9292
(800) 558-0121 (Toll free)

SLE Foundation, Inc.
149 Madison Avenue
Suite 205
New York, NY 10016
(212) 685-4118
(212) 545-1843 (Fax)

TAKAYASU’S ARTERITIS

Takayasu’s Arteritis Association
16 Rose Lane
Bedford, NH 03110
(603) 641-2774
(603) 641-2774 (Fax)

Takayasu’s Arteritis Foundation International
1500 Meeting House Road
Sea Girt, NJ 08750
(732) 449-0550
(732) 974-6726 (Fax)

Takayasu’s Arteritis Research Association
(TARA)

2030 County Line Road
Suite 199
Huntingdon Valley, PA 19006-1739
(800) 575-9390 (Toll free)

TRANSVERSE MYELITIS

Transverse Myelitis Association
1787 Sutter Parkway
Powell, OH 43065-8806
(614) 766-1806

ULCERATIVE COLITIS

Australian Crohn’s & Colitis Association
(ACCA)

P.O. Box 201
Mooroolbark, VIC 3138
61-3-9726-9008
61-3-9726-9914 (Fax)

Crohn’s & Colitis Foundation of 
America Inc.

386 Park Avenue South, 17th floor
New York, NY 10016-8804
(212) 685-3440
(800) 932-2423 (Toll free)

National Association for Colitis and Crohn’s
Disease (NACC)

4 Beaumont House
Sutton Road
St. Albans, Hertfordshire
AL1 5HH
United Kingdom

Pediatric Crohn’s & Colitis Association Inc.
P.O. Box 188
Newton, MA 02168
(617) 489-5854

Reach Out for Youth with Ileitis and 
Colitis Inc.

15 Chemung Place
Jericho, NY 11753
(516) 822-8010

United Ostomy Association, Inc.
19772 MacArthur Boulevard #200
Irvine, CA 92612-2405
(949) 660-8624
(800) 826-0826 (Toll free)
(949) 660-9262 (Fax)

UVEITIS

Uveitis Information Group
South House
Sweening
Vidlin
Shetland Isles
ZE2 9QE
Scotland
01806 577310
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VITILIGO

American Vitiligo Research Foundation, Inc.
P.O. Box 7540
Clearwater, FL 33758
(727) 461-3899
(727) 461-4796 (Fax)

National Vitiligo Foundation
611 South Fleishel Avenue
Tyler, TX 75701
(903) 531-0074
(903) 525-1234 (Fax)

Vitiligo Society
125 Kennington Road
London
SE11 6SF
England

WEGENER’S GRANULOMATOSIS

Wegener’s Foundation, Inc.
3705 South George Mason Drive
Suite 1813 South

Falls Church, VA 22041
(703) 931-5852

Wegener’s Granulomatosis Association
(formerly Wegener’s Granulomatosis Support Group,

Inc. International)
P.O. Box 28660
Kansas City, MO 64188-8660
(816) 436-8211 (Phone/fax)
(800) 277-WGSG (9474) (Toll free)

Wegener’s Granulomatosis Support Group of
Australia, Inc.

P.O. Box 393
Greensborough, Victoria, Australia, 3088

Wegener’s Granulomatosis Support Group 
of Canada

446-425 Hespeler Road
Cambridge, Ontario N1R 8J6, Canada
(877) 572-WGSG (9474)
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About Me Jewelry
P.O. Box 20794
Tampa, FL 33622-0794
(877) 639-1004
jsulten1@tampabay.rr.com
http://www.aboutmejewelry.com/

Allergy Watch
Conrad Concepts, Inc.
1505 Fairfax Lane
Bartlett, IL 60103
(630) 483-8997
(630) 483-9501 (Fax)
conradconcepts@allergywatch99.com
http://www.allergywatch99.com/chronic.html

Beverly Hills Collar Company
34611 Camino Capistrano
Capistrano Beach, CA 92624
(949) 240-3825
(800) 891-2663 (Toll free)
(949) 496-0941 (Fax)
Kidsid@cox.net
http://www.id-tags.com/orderpg.htm

Custom ID Products
P.O. Box 19279
Seattle, WA 98109
(800) 439-8899 (Toll free)
(206) 287-9828 (Fax)

Deco Watch Accessories
P.O. Box 37034
Saint-Hubert, Quebec
Canada J3Y 8N3
(450) 443-0556
info@decowatch.com

Diabetes Research and Wellness Foundation
1206 Potomac Street NW
Washington, DC 20007

http://www.diabeteswellness.net/NewFiles/
alertidentification.html

Fax Factor
P.O. Box 6312
Lynnwood, WA 98036-0312
(206) 776-5879

ID-SOS Distributors
9920 S. Rural Road
#108
PMB 66
Tempe, AZ 85284
(480) 940-6236
http://www.id-sos.com/home2.htm

ID Technology
117 Nelson Road
Baltimore, MD 21208-1111
support@id-technology.com
http://www.id-technology.com/

Life Alert
Tinman Medical Identification
P.O. Box 386
Lynden, WA 98264
(888) 543-3253 (Toll free)
http://www.tinman.com/life/lamodels.html

LifeTag
7500 N. Mesa 
Suite 216
El Paso, TX 79912
(915) 584-0022
(888) LIFETAG (Toll free)
(915) 584-9245 (Fax)
Lifetag@worldnet.att.net
http://www.susaneisen.com/lifetag.htm

MedicAlert
2323 Colorado Avenue
Turlock, CA 95382
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(209) 668-3333
(888) 633-4298 (Toll free)
http://www.medicalert.org/

Medic Assist
10907 Shady Trail
104-B
Dallas, TX 75011-7627
(214) 357-0359
(214) 654-0697 (Fax)
http://www.medicassist.com/

Medic ID’s International
P.O. Box 571687
Tarzana, CA 91357

(818) 705-0595
(800) 926-3342 (Toll free)
(818) 705-0773 (Fax)
http://www.medicid.com/

MedIDs.com
M.Stephens-MedIds.com
2400 Cypress Street
Suite 50, PMB 211
West Monroe, LA 71291
info@medids.com
http://www.medids.com/
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American Association of Immunologists (AAI)
http://www.aai.org

American Autoimmune Related Diseases 
Association, Inc. (AARDA)

http://www.aarda.org/

American Chronic Pain Association (ACPA)
http://www.theacpa.org

AMFI—Autoimmune Diseases
http://www.amfoundation.org/autoimmune.htm

Autoimmune Diseases Online
http://www.autoimmune-disease.com/

Immune Web—Support and Information 
Network

http://www.immuneweb.org/

Johns Hopkins Autoimmune Disease 
Research Center

http://autoimmune.pathology.jhmi.edu/OurLab.html

Yahoo Health
http://dir.yahoo.com/Health/Diseases_and_Condi-

tions/Autoimmune_Diseases/

ADDISON’S DISEASE

Addison and Cushing International Federation
(ACIF)

http://www.nvacp.nl/page.php?main=5

Australian Addison’s Disease Association Inc.
http://www.addisons.org.au/core.htm

ALLERGIC ASTHMA

Allergy and Asthma Disease Management 
Center

http://www.aaaai.org/aadmc/default.htm

Allergy & Asthma Network Mothers of 
Asthmatics (AANMA)

http://www.aanma.org/headquarters/

Allergy, Asthma & Immunology Online
http://www.allergy.mcg.edu/

Asthma and Allergy Foundation of America
(AAFA)

http://www.aafa.org/

AsthmaMoms
http://www.asthmamoms.com/

Asthma Research at National Institute of 
Environmental Health Sciences

http://www.niehs.nih.gov/airborne/home.htm

The Center for Asthma and Allergic Disease
http://www-med.stanford.edu/school/pediatrics/

Asthma_Center/

Clearbreathing—Asthma & Allergy
Information

http://www.clearbreathing.com/index.asp

Focus on Allergy
http://www.niaid.nih.gov/newsroom/focuson/allergy

99/allergyspot.htm

Food Allergy & Anaphylaxis Network
http://www.foodallergy.org/

FreeBreather—Allergies & Asthma
http://www.freebreather.com/asthma/allergies/

allergies.html

Global Initiative for Asthma
http://www.ginasthma.com/

ibreathe.com—a respiratory resource site
http://gsk.ibreathe.com/ibreathe_pages/index.htm

Surrey Allergy Clinic
http://www.allergy-clinic.co.uk/allergic_asthma.htm
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Web Sources For Consumer Information on
Asthma

http://library.niehs.nih.gov/consumer/asthma.htm

ALLERGIC RHINITIS

AllergyUSA
http://www.allergyusa.com/allergicrhinitis.htm

ClearBreathing.com
http://www.clearbreathing.com/disease/rhinitis.asp

ALOPECIA AREATA

Alopecia Areata Information
http://www.keratin.com/ad/adindex.shtml

Alopecia Areata Support Community
http://alopeciaareata.resourcez.com/

Alopecia Areata Support Group
http://groups.yahoo.com/group/

alopeciaareatasupportgroup

alopeciaKIDS
http://www.alopeciakids.org/

American Academy of Dermatology White
Paper on Alopecia Areata

http://npntserver.mcg.edu/html/alopecia/
documents/WhitePaper.html

The Bald Spot
http://www.islandnet.com/~sheilaj/

Harry’s Alopecia Page in the Netherlands
http://www.alopecia.myweb.nl/

Locks of Love
http://www.locksoflove.org/

National Alopecia Areata Foundation (NAAF)
http://www.alopeciaareata.com/

Newsgroup
Alt.Baldspot

The Skin Site
http://www.skinsite.com/info_alopecia_areata.htm

ANKYLOSING SPONDYLITIS

Ankylosing Spondylitis International 
Federation

http://www.asif.rheumanet.org/

Ankylosing Spondylitis Internet Mailing List
http://www.familyvillage.wisc.edu/lists/as.html

KickAS Support Group
http://www.kickas.org/

National Ankylosing Spondylitis Society
(NASS)

http://www.nass.co.uk/

Patrick’s AS Web pages
http://website.lineone.net/~pgarvey/myweb/index.

htm

Spondylitis Association of America (SAA)
http://www.spondylitis.org/

ANTIGLOMERULAR BASEMENT MEMBRANE
(ANTI-GBM) DISEASE

See GOODPASTURE’S SYNDROME

ANTIPHOSPHOLIPID SYNDROME (APS)

Antiphospholipid Antibody Syndrome (APS)
On The Net

http://www.mindspring.com/~waxman/

The Hughes Syndrome Foundation
http://www.hughes-syndrome.org/

Newsgroup/Chat Line
http://forums.delphiforums.com/apsantibody

Thrombosis Interest Group of Canada (T.I.G.C)
http://www.tigc.org/english.htm

AUTOIMMUNE INNER EAR DISEASE (AIED)

League for the Hard of Hearing
http://www.lhh.org/index.htm

Self Help for Hard of Hearing People
http://www.shhh.org/index.cfm

BEHÇET’S DISEASE

American Behçet’s Disease Association
http://www.behcets.com/

Behçet’s Organization Worldwide
http://www.behcets.org/

Behçet’s Syndrome Society
http://www.behcets-society.fsnet.co.uk/index.html
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BULLOUS PEMPHIGOID

The National Pemphigus Foundation
http://www.pemphigus.org/index.htm

CARDIOMYOPATHY

Cardiomyopathy Association
http://www.cardiomyopathy.org/

Cardiomyopathy Association of Australia Ltd.
http://www.cmaa.org.au/

Hypertrophic Cardiomyopathy Association
http://www.hcma-heart.com/

Hypertrophic Cardiomyopathy Association of
Canada

http://hcmac-heart.ca/index.html

CELIAC DISEASE

Celiac Disease & Gluten-Free Diet Support Page
http://www.celiac.com/

Celiac Disease Foundation
http://www.celiac.org/

Friends of Celiac Disease Research, Inc.
http://www.friendsofceliac.com/

Gluten Intolerance Group of North America
http://www.gluten.net/

Yahoo! Health
http://dir.yahoo.com/Health/Diseases_and_

Conditions/Celiac_Disease/

CHRONIC FATIGUE SYNDROME

About Chronic Fatigue Syndrome & 
Fibromyalgia

http://chronicfatigue.about.com/

American Association for Chronic Fatigue 
Syndrome

http://www.aacfs.org/

CFIDS Association of America
http://www.cfids.org

CFIDS Emergency Relief Services, Inc.
http://www.cfidsers.org

Chronic Fatigue Syndrome & Fibromyalgia
Information Exchange Forum

http://www.co-cure.org/

Chronic Fatigue Syndrome/Myalgic
Encephalomyelitis

http://www.cfs-news.org/

The ME Association
http://www.meassociation.org.uk/

National CFIDS Foundation
http://www.ncf-net.org/

National ME/FM Action Network
http://www3.sympatico.ca/me-fm.action/

Yahoo! Health
http://dir.yahoo.com/Health/Diseases_and_

Conditions/Chronic_Fatigue_Syndrome/

CHRONIC INFLAMMATORY DEMYELINATING
POLYNEUROPATHY (CIDP)

Canadian Neuropathy Association
http://www.canadianneuropathyassociation.org/

Eric’s CIDP Information Page
http://www.geocities.com/ericvance/

The Neuropathy Association
http://www.neuropathy.org/association.asp

CHURG-STRAUSS SYNDROME

Churg-Strauss Syndrome International 
Support Group

http://www.churg-strauss.com/

A Savvy Vasculitis: Internet Resources for
Churg-Strauss and Related Illnesses

http://www.blackandwhite.org/savvy/index.shtml

CICATRICIAL PEMPHIGOID (CP)

The National Pemphigus Foundation
http://www.pemphigus.org/k_pemph_cicatr.htm

CROHN’S DISEASE

Annie’s Crohn’s Disease Page
http://mycrohns.freeservers.com/

Crohn’s & Colitis Foundation of America, Inc.
http://www.ccfa.org/

Crohn’s and Colitis Foundation of Canada
http://www.ccfc.ca/
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Crohn’s/Colitis Home Page
http://qurlyjoe.bu.edu/cduchome.html

Crohn’s Disease in the UK
http://communities.msn.co.uk/

CrohnsDiseaseintheUK

Crohn’s Disease Resource Center
http://www.healingwell.com/ibd/

Crohn’s 4 Kids
http://www.geocities.com/crohnsdisease/

Michael’s Homepage—A Place for People with
Crohn’s

http://www.geocities.com/HotSprings/Spa/5509/
index2.html

National Association for Colitis and Crohn’s
Disease (NACC)

http://www.nacc.org.uk/

Pediatric Crohn’s & Colitis Association, Inc.
http://pcca.hypermart.net

Teens With Crohn’s Disease Website
http://pages.prodigy.net/mattgreen/

COGAN’S SYNDROME

Cogan’s Syndrome Educational Community
Link

http://www.geocities.com/cogans_syndrome/CSEC_L
ink.html

Self Help for Hard of Hearing People
http://www.shhh.org/index.cfm

CONGENITAL HEART BLOCK

American Heart Association
http://www.americanheart.org

Congenital Heart Anomalies, Support, Educa-
tion, & Resources

http://www.csun.edu/~hfmth006/chaser/

Congenital Heart Disease Resource Page
http://www.bamdad.com/sheri/

CREST SYNDROME

Coping with Crest
http://members.aol.com/REDAPRIL4/

Living and Enjoying Life With Crest Syndrome
http://www.geocities.com/crestsyndrome/

Scleroderma Overview: Crest Syndrome
http://sclerodermasupport.com/medical/overview/

crest.htm

DERMATITIS HERPETIFORMIS (DH)

Dermatitis Herpetiformis Online Community
http://www.dhcondition.plus.com/

DISCOID LUPUS

Just for Discoid Lupus Forum
http://forums.delphiforums.com/lesion/start

Skin Disease in Lupus
http://www.lupus.org/topics/skin.html

See also SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)

ENDOMETRIOSIS

Endometriosis Association
http://www.endometriosisassn.org/

Endometriosis Association of Victoria 
(Australia)

http://www.endometriosis.org.au/

Endometriosis.org
http://www.endometriosis.org/

Endometriosis Research Center (ERC)
http://www.endocenter.org/

Endometriosis ZONE
http://www.endozone.org/

The Institute for the Study and Treatment of
Endometriosis

http://www.endometriosisinstitute.com/

National Endometriosis Society
http://www.endo.org.uk/

Yahoo! Health
http://dir.yahoo.com/Health/Diseases_and_

Conditions/Endometriosis/

EVANS’ SYNDROME

Evans’ Syndrome Mailing List
http://groups.yahoo.com/group/EvansSyndrome/

Evans’ Syndrome Research and Support
http://legalnurseassociates.com/evans.htm
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FIBROMYALGIA

American Fibromyalgia Syndrome Association,
Inc.

http://www.afsafund.org/

Fibrohugs Fibromyalgia Support Site
http://www.fibrohugs.com/

Fibromyalgia Community
http://www.fibrom-l.org/

Fibromyalgia Information
http://www.myalgia.com/

Fibromyalgia Information & Local Support
http://www.ncf.carleton.ca/fibromyalgia/

Fibromyalgia Links
http://www.angelfire.com/on/teenfms/fmslinks.html

Fibromyalgia Network
http://www.fmnetnews.com/

Fibromyalgia Patient Support Center
http://www.fmpsc.org/wall/wallinks.htm

Fibromyalgia Research and Information Library
http://www.coloradohealthnet.org/fibro/fibro_lib.

html

FMS: An Iowa Nonprofit Support Group
http://www.angelfire.com/ia/cjmachine/fibro.html

Forum Fibromyalgia
http://www.fibromyalgie.com/fmsgb.html

Living With FMS
http://www.tidalweb.com/fms/

Missouri Arthritis Rehabilitation Research and
Training Center

http://www.muhealth.org/~fibro/

National Fibromyalgia Partnership, Inc. (NFP)
http://www.fmpartnership.org/

Resource Site for Fibromyalgia Survivors
http://www.plaidrabbit.com/fms/index.html

Yahoo! Health
http://dir.yahoo.com/Health/Diseases_and_

Conditions/Fibromyalgia/

GOODPASTURE’S SYNDROME

Goodpasture’s Syndrome
http://www.geocities.com/CapeCanaveral/Lab/1075/

Personal Site and Mail List
http://www.geocities.com/HotSprings/Spa/1388/

GRAVES’ DISEASE

Daisy’s Graves’ Disease Educational Site
http://daisyelaine_co.tripod.com/gravesdisease/

Dianne Wiley’s Homepage
http://netnow.micron.net/~deecee/

National Graves’ Disease Foundation
http://www.ngdf.org/

The Thyroid Society
http://the-thyroid-society.org/graves.html

GUILLAIN-BARRÉ SYNDROME (GBS)

gbs.org
http://www.gbs.org/

Guillain-Barré Syndrome
http://www.gbsyndrome.com/

Guillain-Barré Syndrome Association of New
South Wales

http://members.ozemail.com.au/~guillain/

Guillain-Barré Syndrome Foundation 
International

http://www.guillain-barre.com/

Guillain-Barré Syndrome Support Group
http://www.gbs.org.uk/

Yahoo! Health
http://uk.dir.yahoo.com/health/Diseases_and_

Conditions/Guillain_Barre_Syndrome/

HASHIMOTO’S THYROIDITIS

Hashimoto’s Thyroiditis Activist Page
http://bonika53.tripod.com/hashmoto53/

HEPATITIS (AUTOIMMUNE)

American Liver Foundation
http://www.liverfoundation.org/html/livheal.dir/

lhl3dox.fol/lhl4dox.fol/_lnh002os.htm

Autoimmune Hepatitis.com
http://autoimmunehepatitis.homestead.com/files/

home.html
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Hepatitis Central
http://hepatitis-central.com/hcv/autoimmune/toc.

html

Women and Autoimmune Hepatitis
http://www.liverlifeline.com/wah.html

IDIOPATHIC PULMONARY FIBROSIS (IPF)

American Lung Association
http://www.lungusa.org/diseases/pulmfibrosis.html

Coalition for Pulmonary Fibrosis
http://www.coalitionforpf.org/

The dailylung.com Guide
http://www.dailylung.com/Interstial.htm

No Air To Go!
http://noairtogo.tripod.com/ild.htm

IDIOPATHIC THROMBOCYTOPENIC 
PURPURA (ITP)

ITP Support Association
http://www.itpsupport.org.uk/

Patient Support Groups
http://moon.ouhsc.edu/jgeorge/ITP1.html

IGA NEPHROPATHY

Australian Kidney Fact Sheets
http://www.kidney.org.au/renalresources/igAN.htm

IgA Nephropathy Foundation
http://www.igan.org/

IgA Nephropathy Support Group
http://groups.yahoo.com/group/iga-nephropathy/

International IgA Nephropathy Network
http://www.igan.net/

INCLUSION BODY MYOSITIS (IBM)

Inclusion Body Myositis (IBM) by Bill Tillier
http://members.shaw.ca/btillieribm/

Inclusion Body Myositis Discussion Board
http://www.myositissupportgroup.org/IBM/

Inclusion Body Myositis/MDA
http://www.mdausa.org/disease/ibm.html

Myositis Support Group
http://www.myositis.org.uk/

INSULIN-DEPENDENT DIABETES (TYPE 1)

Insulin Dependent Diabetes Trust—
International

http://www.iddtinternational.org/iddt.html

On-line Community for Kids, Families and
Adults with Diabetes

http://www.childrenwithdiabetes.com/index_
cwd.htm

Type I Diabetes Center
http://www.healthatoz.com/atoz/Diabetes1/dia-

betesindex1.asp

INTERSTITIAL CYSTITIS

Cystitis Research Center
http://pw1.netcom.com/~jewel3/uti/bacteria.html

IC Hope For Interstitial Cystitis
http://www.ic-hope.com/

Intercyst.org
http://www.intercyst.org/

International Interstitial Cystitis Network
http://www.interstitial-cystitis.org/

Interstitial Cystitis Association (ICA)
http://www.ichelp.com/

Interstitial Cystitis Information Center (ICIC)
http://www.moonstar.com/~icickay/

Interstitial Cystitis Network
http://www.ic-network.com/

Interstitial Cystitis Success Stories
http://www.icsuccessonline.com/

Interstitial Cystitis Support Group
http://www.interstitialcystitis.co.uk/

WebCompass—104 Articles About Interstitial
Cystitis

http://www.incontinet.com/webcompass-ic.htm

JUVENILE ARTHRITIS

About the AJAO
http://www.arthritis.org/communities/about_ajao.asp

American College of Rheumatology
http://www.rheumatology.org

Juvenile Arthritis Awareness
http://www.fyldecoast.co.uk/grace/grace.htm
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Juvenile Arthritis in the News
http://www.muhealth.org/~arthritis/ja/

Juvenile Chronic Arthritis
http://www.arthritis.co.za/jra.htm

LICHEN PLANUS

Lichen Planus Treatment Program on the 
Internet

http://www.lichenplanus.com/

MÉNIÈRE’S DISEASE

Ménière’s.org
http://www.menieres.org/

Ménière’s Society of the UK
http://www.menieres.co.uk/intro.html

Ménière’s Support Group of Victoria
http://www.menieres.org.au/msgv.htm

Yahoo! Health
http://dir.yahoo.com/Health/Diseases_and_

Conditions/Meniere_s/

MULTIPLE SCLEROSIS

All About Multiple Sclerosis
http://www.mult-sclerosis.org/

Consortium of Multiple Sclerosis Centers
http://www.mscare.org/

International Federation of MS Societies
http://www.infosci.org/

International MS Support Foundation
http://www.msnews.org/

International Tremor Foundation
http://www.essentialtremor.org

MS Crossroads
http://www.mscrossroads.org/

MSonly
http://www.msonly.com/

Multiple Sclerosis Association of America
http://www.msaa.com/

Multiple Sclerosis Foundation
http://www.msfacts.org/

Multiple Sclerosis Information & Support
http://www.msworld.org/

Multiple Sclerosis International 
Federation

http://www.msif.org

Multiple Sclerosis Society
http://www.mssociety.org.uk/index.html

Multiple Sclerosis Society of Canada
http://www.mssociety.ca/

National Ataxia Foundation (NAF)
http://www.ataxia.org

National Multiple Sclerosis Society
http://www.nmss.org/
http://www.nationalmssociety.org/

Patient Resources: Multiple Sclerosis
http://www.docguide.com/news/content.nsf/

PatientResAllCateg/Multiple%20Sclerosis?
OpenDocument

MYASTHENIA GRAVIS

Muscular Dystrophy Association
http://www.mdausa.org/

Myasthenia Gravis Association
http://www.mgauk.org/

Myasthenia Gravis Foundation of America
http://www.myasthenia.org/

MYOCARDITIS, AUTOIMMUNE

Cardiac Myosin-Induced Autoimmune
Myocarditis

http://www.jhsph.edu/mmi/faculty/rose/rose.html

MYOSITIS

Myositis Association
http://www.myositis.org/

Myositis.com
http://www.myositis.com
(may still be under construction)

Myositis NW
http://www.myositisnw.org/

Myositis Support Group
http://www.myositissupportgroup.org/

Myositis Support Group—UK
http://www.myositis.org.uk/
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NEUTROPENIA

Neutropenia Support Association Inc.
http://www.neutropenia.ca/

PEMPHIGUS VULGARIS (PV)

International Pemphigus Foundation
http://www.pemphigus.org/

Pemphigus.com
http://www.pemphigus.com/

PERIPHERAL NEUROPATHY (PN)

Canadian Neuropathy Association
http://www.canadianneuropathyassociation.org/

Jack Miller Center for Peripheral Neuropathy
http://peripheralneuropathy.bsd.uchicago.edu/

Neurology Channel
http://www.neurologychannel.com/neuropathy/

Neuropathy Association
http://www.neuropathy.org/association.asp

Neuropathy Trust
http://www.neuropathy-trust.org/

Peripheral Neuropathy Forum
http://neuro-www.mgh.harvard.edu:16080/forum/

PeripheralNeuropathyMenu.html

POLYATERITIS NODOSA

Polyarteritis Nodosa (PAN) Support Site
http://www.angelfire.com/pa2/autoimmunesite/

polyarteritis.html

POLYCHONDRITIS

How I Beat Relapsing Polychondritis
http://relapsingpolychondritis.com/

Polychondritis Educational Society, Ltd.
http://www.polychondritis.com/

Polychondritis Group
http://rpolychondritis.tripod.com/

POLYMYOSITIS

Myositis Association of America, Inc.
http://www.myositis.org

Polymyositis Discussion Board
http://www.myositissupportgroup.org/PM/

PRIMARY AGAMMAGLOBULINEMIA

Immune Deficiency Foundation
http://www.primaryimmune.org

International Patient Organization for Primary
Immunodeficiencies

http://www.ipopi.org/

Jeffrey Modell Foundation
http://www.jmfworld.com/

PRIMARY BILIARY CIRRHOSIS

American Liver Foundation
http://www.liverfoundation.org

Australian Primary Biliary Cirrhosis 
Support Group

http://home.vicnet.net.au/~ozpbc/

PBCers Organization
http://pbcers.org/

PBC Foundation
http://www.nhtech.demon.co.uk/pbc/

PSORIASIS

Dave’s Psoriasis Info
http://members.aol.com/psorsite/

National Psoriasis Foundation
http://www.psoriasis.org/

Psoriasis Genetics Laboratory
http://www.psoriasis.umich.edu/

Psoriasis Research
http://www.netlink.uk.com/psoriasis/

Yahoo! Health
http://dir.yahoo.com/Health/Diseases_and_

Conditions/Psoriasis/

PSORIATIC ARTHRITIS

Psoriatic Arthritis List
http://groups.yahoo.com/group/PsoriaticArthritis/

Psoriatic Arthritis Support
http://www.wpunj.edu/icip/pa/
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RAYNAUD’S PHENOMENON

Raynaud’s & Scleroderma Association
http://www.raynauds.demon.co.uk/

Raynaud’s Association
http://www.raynauds.org/index.htm

Raynaud’s Foundation
http://members.aol.com/Raynauds/

Yahoo! Health
http://dir.yahoo.com/Health/Diseases_and_

Conditions/Raynaud_s_Phenomenon/

REITER’S SYNDROME

Arthritis Foundation
http://www.arthritis.org/

Reiter’s Information & Support Group Inc.
http://www.risg.org/

Spondylitis Association of America
http://www.spondylitis.org/

RHEUMATOID ARTHRITIS

Arthritis Foundation
http://www.arthritis.org/default.asp

Johns Hopkins Arthritis Presents Information
on Rheumatoid Arthritis

http://www.hopkins-arthritis.som.jhmi.edu/
rheumatoid/rheum.html

Rheumatoid Arthritis Information Network
(RAIN)

http://www.healthtalk.com/rain/

Understanding Rheumatoid Arthritis
http://www.arthritissupport.com/understanding/

rheumatoid/

SARCOIDOSIS

Foundation for Sarcoidosis Research (FSR)
http://www.fightsarcoidosis.org/

Joseph McLaurin Sarcoidosis Website
http://dolphin.upenn.edu/~jmclauri/

National Sarcoidosis Resource Center
http://www.nsrc-global.net/

Sarcoidosis Awareness Webring
http://www.geocities.com/ddplace/sarcwebring.html

Sarcoidosis Center
http://www.sarcoidcenter.com/

Sarcoidosis Online Sites
http://blueflamingo.net/sarcoid/

World Sarcoidosis Society
http://www.worldsarcsociety.com/

SCLERODERMA

I Have Scleroderma
http://www.ihavescleroderma.com/

Juvenile Scleroderma Network
http://www.jsdn.org/

Raynaud’s & Scleroderma Association
http://www.raynauds.demon.co.uk/

Scleroderma Foundation
http://www.scleroderma.org/

Scleroderma from A-to-Z
http://www.sclero.org/

Scleroderma Research Foundation
http://www.srfcure.org/

Scleroderma Support
http://sclerodermasupport.com/

SJÖGREN’S SYNDROME

British Sjögren’s Syndrome Association
http://ourworld.compuserve.com/homepages/

bssassociation/

Internet Resources for Sjögren’s Syndrome
http://dry.org/welcome.html

Sjögren’s Syndrome Foundation
http://www.sjogrens.org

Sjögren’s Syndrome New Zealand
http://www.sjogrensnewzealand.co.nz/

Sjögren’s Syndrome Online Support
http://www.sjsworld.org/

STIFF-MAN SYNDROME

Stiff-Man Syndrome Discussion List
http://www.stiff-man.org/
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BrainTalk Communities—Neurology Support
Groups—Stiff-Person Syndrome Forum

http://neuro-mancer.mgh.harvard.edu/cgi-
bin/forumdisplay.cgi?action=topics&number=
132&SUBMIT=Go

SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)

Lupus Foundation of America
http://www.lupus.org/

Lupus Links
http://www.silcom.com/~sblc/lupuslinks.html

SLE Clinical Trials
http://www.centerwatch.com/patient/studies/cat144.

html

SLE Foundation, Inc.
http://www.lupusny.org/

TAKAYASU’S ARTERITIS

Takayasu’s Arteritis Association
http://www.takayasus.com/

Takayasu’s Arteritis Foundation International
http://www.takayasu.org/

Takayasu’s Arteritis Research Association
(TARA)

http://www.takayasus.org/

TRANSVERSE MYELITIS

Transverse Myelitis Association
http://www.myelitis.org/

Transverse Myelitis Bulletin Board
http://www.escribe.com/health/tmic/bb/

ULCERATIVE COLITIS

Australian Crohn’s & Colitis Association
(ACCA)

http://www.acca.net.au/

Crohn’s & Colitis Foundation of America
http://www.ccfa.org/

Living With Ulcerative Colitis
http://www.living-better.com/

National Association for Colitis and Crohn’s
Disease (NACC)

http://www.nacc.org.uk/

Yahoo! Health
http://dir.yahoo.com/Health/Diseases_and_

Conditions/Crohn_s_Disease_and_Ulcerative
_Colitis/

UVEITIS

Uveitis and Immunology Service at 
Massachusetts Eye and Ear Infirmary

http://www.uveitis.org/

Uveitis and Other Eye Conditions
http://www.unykornz.com/uveitis/

Uveitis Information Group
http://www.uveitis.net/

Uveitis Support Online
http://www.geocities.com/uveitisonline/

VASCULITIS

Johns Hopkins Vasculitis Center
http://vasculitis.med.jhu.edu/

Vasculitis Update
http://www.vasculitis.org/

VITILIGO

American Vitiligo Research 
Foundation, Inc.

http://www.avrf.org/

National Vitiligo Foundation
http://www.nvfi.org/

Vitiligo.Net
http://www.vitiligo.net/

Vitiligo Society UK
http://www.vitiligosociety.org.uk/

Vitiligo Support
http://www.vitiligosupport.com/

Vitiligo Treatment Clinic
http://www.vitiligo-treatment.com/

WEGENER’S GRANULOMATOSIS

Wegener’s Granulomatosis Association
http://www.wgsg.org/

Wegener’s Granulomatosis Site
http://www.angelfire.com/ga/wegeners/
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Wegeners Granulomatosis Support Group of
Australia

http://users.netcon.net.au/ttp/content1.htm

Wegener’s Granulomatosis Support Group of
Canada

http://www.wgsg.ca/
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Medications Examples Uses/Effects Side Effects Monitoring

Aspirin and other Plain aspirin Used to reduce pain, Upset stomach Patients should have
nonsteroidal anti- Buffered aspirin swelling, and Tendency to periodic blood tests
inflammatory drugs Ibuprofen (Advil,* inflammation, allowing bruise easily
(NSAIDs) Motrin IB) patients to move Fluid retention 

Ketoprofen (Orudis) more easily and carry (NSAIDs other 
Naproxen (Naprosyn) out normal activities than aspirin)
Celecoxib (Celebrex) Generally part of Ulcers
Rofecoxib (Vioxx) early and continuing Possible kidney and 

therapy liver damage (rare)

Disease-modifying Gold, injectable Used to alter the Toxicity is an issue Patients should be
antirheumatic drugs or oral course of the disease DMARDs can have monitored care-
(DMARDs) (also (Myochrysine, and prevent joint and serious side effects: fully for continued
called slow-acting Ridaura) cartilage destruction Gold—skin rash, effectiveness of
antirheumatic drugs Antimalarials, such as May produce significant mouth sores, upset medication and
[SAARDs] or hydroxychloroquine improvement for stomach, kidney for side effects:
second-line drugs) (Plaquenil) many patients problems, low Gold—blood and urine

Penicillamine Exactly how they work blood count test monthly, more
(Cuprimine, Depen) still unknown Antimalarials—upset often in early use

Sulfasalazine Generally take a few stomach, eye of drug
(Azulfidine) weeks or months to problems (rare) Antimalarials—eye

have an effect Penicillamine—skin exam every six months
Patients may use several rashes, upset Penicillamine—blood

over the course of stomach, blood and urine test monthly
the disease abnormalities, more often in early

kidney problems use of drug   
Sulfasalazine—upset Sulfasalazine—

stomach periodic blood 
and urine tests

Immunosuppressants Methotrexate Used to restrain the Toxicity is an issue Patients should be
(also considered (Rheumatrex) overly active immune immunosuppressants carefully 
DMARDs) Azathioprine system, which is key can have serious monitored for

(Imuran) to the disease process side effects: continued 
Cyclosporine Same concerns as with Methotrexate— effectiveness of 

(Sandimmune, Neoral) other DMARDs: upset stomach, medication and 
Leflunomide (Arava) Potential toxicity and potential liver for side effects:

diminishing effective- problems, low white Methotrexate—
ness over time blood cell count regular blood 

Methotrexate can result Azathioprine—potential tests, including
in rapid improvement, blood abnormalities, liver function test,
appears to be very low white blood cell baseline chest 
effective count, possible in- X ray

creased cancer risk
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Medications Examples Uses/Effects Side Effects Monitoring

Azathioprine—first used Cyclosporine— Azathioprine—
in higher doses in high blood pres- regular blood and
cancer chemotherapy sure, hair growth, liver function tests
and organ transplanta- tremors, loss of Cyclosporine—
tion, used in patients kidney function regular blood tests,
who have not Leflunomide— including kidney
responded to other diarrhea, skin function, and
drugs, used in combi- rashes, hair loss, blood pressure
nation therapy liver problems Leflunomide—

Cyclosporine—first used regular blood tests,
in organ transplanta- including liver
tion to prevent rejec- function tests
tion used in patients 
who have not respond-
ed to other drugs

Leflunomide—reduces 
signs and symptoms as
well as retards structu-
ral damage to joints 
caused by arthritis

Corticosteroids Prednisone Used for their anti- Osteoporosis Patients should
(also known as (Deltasone, Orasone) inflammatory and Mood changes be monitored
glucocorticoids) Methylprednisolone immuno-suppressive Fragile skin, carefully for

(Medrol) effects easy bruising continued effect-
Given either in pill form Fluid retention iveness of medica-

or as an injection Weight gain tion and for side 
into a joint Muscle weakness effects

Dramatic improvements Onset or worsening
in a very short time of diabetes

Potential for serious side Cataracts
effects, especially at Increased risk
high doses of infection

Often used early while Hypertension (high
waiting for DMARDs blood pressure)
to work

Also used for severe 
flares and when the 
disease does not 
respond to NSAIDs 
and DMARDs

Biologic Response Etanercept (Enbrel) Effective in patients Skin reactions at Patients should be 
Modifiers with mild-to-moderate injection sites monitored closely

rheumatoid arthritis  Headaches for signs of infection
who have failed other
drug therapies and, in

addition, in patients 
with juvenile
rheumatoid arthritis

Given as a twice-a-
week injection into 
the skin

*Brand names included in this table are provided as examples only, and their inclusion does not mean that these products are endorsed by the
National Institutes of Health or any other government agency. Also, if a particular brand name is not mentioned, this does not mean or imply that
the product is unsatisfactory.

Source: National Institute of Arthritis and Musculoskeletal and Skin Diseases, Information Clearinghouse, NIAMS/National Institutes of Health
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ALOPECIA AREATA

National Alopecia Areata Registry
University of Texas M.D. Anderson Cancer Center
Houston, TX
Principal Investigator: Dr. Madeleine Duvic
Registry Contact: Madeleine Duvic, M.D.
(713) 792-5999
(713) 794-1491 (Fax)
alopeciaregistry@mdanderson.org

This registry aims to seek out and classify medical 
and family history data for patients with three 
major forms of alopecia areata: alopecia areata,
alopecia totalis, and alopecia universalis. Families
with multiple affected members will be especially
helpful to further research studies. The project will
offer a future central information source where
researchers can obtain statistical data associated with
the disease.

ANKYLOSING SPONDYLITIS

North American Spondylitis Consortium
University of Texas-Houston Health 

Science Center
Houston, TX
Principal Investigator: Dr. John D. Reveille
Registry Contact: Spondylitis Association of America

Family Genetic Research Project
(888) 777-1594 (Toll free)

The consortium hopes to learn more about genes that
play a role in the disease. They plan to collect medical
information and genetic material (DNA) from 400
families nationwide in which two or more siblings
have AS. Through genetic typing methods, researchers
will search for genes that may contribute to a predis-
position of AS. They also hope to identify, from newly
mapped candidate genes, mutations and their effect on
disease severity.

ANTIPHOSPHOLIPID SYNDROME

National Registry on Antiphospholipid 
Syndrome

University of North Carolina
Chapel Hill, NC
Principal Investigator: Dr. Robert Roubey
Registry Contact: Robert A.S. Roubey, M.D.
(919) 966-0572
apscore@med.unc.edu

This registry will collect and update clinical, demo-
graphic, and laboratory information from patients
with antiphospholipid syndrome (APS) and make it
available to researchers and medical practitioners con-
cerned with diagnosis and treatment. Registry scien-
tists will collect data on patients with clinical signs of
APS and on asymptomatic individuals who have anti-
bodies but have not yet developed any clinical signs.

FIBROMYALGIA

Fibromyalgia Family Study Registry
Case Western Reserve University
Cleveland, OH
Principal Investigator: Dr. Jane Olson
Registry Contact: Dr. Jane Olson
(216) 778-4589
ffs@darwin.cwru.edu

This research registry is aimed at the collection of
multicase fibromyalgia syndrome (FMS) pedigrees. It
involves the collection and validation of clinical,
demographic, and laboratory data on FMS patients
from families with at least two FMS-affected individu-
als and their family members. DNA is also being col-
lected, stored, and genotyped so that that genetic
linkage studies may be performed. Families are eligi-
ble for participation in this study if at least two closely
related family members have FMS and if at least one
of these has no other major rheumatologic disease.
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GENETICS OF RHEUMATOID ARTHRITIS 
REGISTRY

North Shore University Hospital
Manhasset, NY
Principal Investigator: Dr. Peter K. Gregersen
Registry Contact: Dr. Peter Gregersen
(800) 382-4827
narac@nshs.edu
www.medicine.ucsf.edu/divisions/rheum/narac

This is a national registry and repository dedicated
to the collection and characterization of sibling pairs
with rheumatoid arthritis (RA). The goal of the reg-
istry is to collect at least 1,000 families in which two
or more siblings are affected with rheumatoid
arthritis. The underlying scientific goal is to search
for genes that predispose individuals to rheumatoid
arthritis with the ultimate goal of understanding the
cause of this disease, leading to better diagnosis and
treatments. Each participant with rheumatoid
arthritis is visited by a study coordinator at his or
her doctor’s office or other location convenient for the
participant. An interview and brief physical exam
will be performed, and a blood specimen obtained.
In addition, a hand X ray will be done if one has
not been taken within the last two years. Blood sam-
ples will be requested from the parents (if available)
of the participating rheumatoid arthritis patients. As
of May 2000, over 750 families have agreed to par-
ticipate in this study. For a family to participate in
the study, the following criteria must be met:

Two or more siblings with rheumatoid arthritis in the
family

At least one sibling with documented erosions on hand X
rays

At least one sibling with onset of rheumatoid arthritis
between the ages of 18 and 60.

JUVENILE RHEUMATOID ARTHRITIS

Research Registry for Juvenile Rheumatoid
Arthritis (JRA)

Children’s Hospital Medical Center
Cincinnati, OH
Principal Investigator: Dr. David N. Glass
Co-Principal Investigator: Dr. Edward Giannini
Registry Contact: Edith Shear
(800) 559-7011
(513) 636-5990 (Fax)

The primary objective of the Juvenile Rheumatoid
Arthritis Registry is the continued support of the 

registry function with a focus on multicase families
with affected sibling pairs and the development of a
related genomics program to identify all of the genes
for susceptibility. DNA will be obtained and stored on
all registry patients and family members. Genome-
wide screening will be carried out on the DNA in con-
junction with collaborators from Stanford and Wake
Forest Universities.

LUPUS

Lupus Registry and Repository
Oklahoma Medical Research Foundation
Oklahoma City, OK
Principal Investigator: Dr. John Harley
Registry Contact: John B. Harley, M.D., Ph.D.
(888) 655-8787
(405) 271-3045 (Fax)
john-harley@omrf.ouhsc.edu
www.omrf.ouhsc.edu/lupus

The objective of this registry is to support a core facil-
ity dedicated to the collection and characterization of
multiplex lupus pedigrees. Clinical information, geno-
types at over 300 loci, and family relationships struc-
ture are available from 102 pedigrees containing 592
family members. An additional 25 pedigrees are made
available each succeeding year. Limited amounts of
DNA, plasma, and serum are also available from
these pedigrees. Investigators interested in using these
data or materials should visit the website and/or con-
tact Dr. Harley (Oklahoma Medical Research Founda-
tion, 825 N.E. 13th Street, Oklahoma City, OK 73104).

RHEUMATOID ARTHRITIS

Rheumatoid Arthritis in African Americans
Registry

University of Alabama
Birmingham, AL
Principal Investigator: Dr. Larry Moreland
Registry Contact:
Tina Parkhill
(205) 934-9368
tina.parkhill@ccc.uab.edu
or
Fannie Johnson, R.N.
(205) 934-7427
205-975-5554 (Fax)
fannie.johnson@ccc.uab.edu

This registry, Consortium for the Longitudinal Evalu-
ations of African Americans with Early Rheumatoid
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Arthritis (CLEAR), aims to collect clinical data, X-ray
data, and DNA to help scientists analyze genetic and
nongenetic factors that might predict disease course
and outcomes of rheumatoid arthritis. Academic cen-
ters in the southeast United States will recruit African
Americans to join the registry.

SCLERODERMA

Scleroderma Registry
Wayne State University
Detroit, MI
Principal Investigator: Dr. Maureen Mayes
Registry Contact: Dr. Maureen D. Mayes

(313) 966-7777
(313) 966-7778 (Fax)
www.tir.com/~silonet/homepage/semsf/registry.htm

The aim of the registry is to identify cases of systemic
sclerosis; verify all diagnoses; establish a computer
database; provide a continuous update of the preva-
lence, incidence, and mortality rates of scleroderma in
this population; and establish prospectively the aver-
age annual mortality. A major focus of the registry is
to establish a cohort of incident cases for early inter-
vention trials and genetic studies as well as for basic
science and other clinical and epidemiological studies.

Source: National Institute of Arthritis and Musculoskeletal and Skin 
Diseases
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During the last two decades of the 20th century,
intensive and highly productive research on the
immune system resulted in a wealth of new infor-
mation and extraordinary growth in conceptual
understanding. These accomplishments now pro-
vide promising opportunities for major advances in
the diagnosis, treatment, and prevention of auto-
immune diseases. The National Institutes of Health
(NIH) stands at the forefront of many of these
accomplishments. Because autoimmune diseases
span many organ systems and clinical disciplines,
multiple NIH institutes, offices, and centers support
research in this area in collaboration with a wide
range of professional and patient advocacy organi-
zations. NIH has placed a high priority on coordi-
nation to ensure the effective participation of
public and private organizations and the efficient
use of research resources.

To facilitate collaboration among those NIH com-
ponents, other federal agencies, and private organi-
zations with an interest in autoimmune diseases,
the NIH established the Autoimmune Diseases
Coordinating Committee in 1998, under the direc-
tion of the National Institute of Allergy and Infec-
tious Diseases. Since its inception, the Committee
has analyzed a wide range of ongoing and planned
research programs and has developed cross-cutting
initiatives to address key aspects of autoimmunity.
In addition, the Committee has established work
groups to foster scientific collaborations and to
develop research initiatives in a variety of promising
areas, including new therapeutic approaches such
as the induction of immune tolerance, disease pre-

vention, and the role of gender, genetics, infectious
agents, and environmental factors in disease sus-
ceptibility, onset, and progression.

AUTOIMMUNE DISEASES 
COORDINATING COMMITTEE

NIH INSTITUTES, CENTERS, 
AND OFFICES

The National Institute of Allergy and Infec-
tious Diseases (NIAID) conducts and supports
research to elucidate the etiopathology of all
autoimmune diseases and to develop new
approaches to prevent and treat these immune-
mediated diseases.

The National Institute of Arthritis and
Musculoskeletal and Skin Diseases (NIAMS)
conducts and supports research into the causes,
treatment, and prevention of autoimmune compo-
nents of rheumatic and skin diseases; the training
of basic and clinical scientists to carry out this
research; and the dissemination of information on
research progress in these diseases.

The National Cancer Institute (NCI) con-
ducts and supports autoimmunity research in 
paraneoplastic syndromes, in which autoimmune
diseases are symptoms of an underlying malignancy,
and in the deliberate induction of tumor-specific
autoimmune responses for immunotherapeutic
approaches to the treatment and cure of cancer.

The National Institute of Child Health and
Human Development (NICHD) conducts and
supports research in the prevention and treatment
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of Type 1 diabetes and in the reproductive sciences
including premature ovarian failure of autoim-
mune etiology and uterine changes that occur in
women with autoimmunity.

The National Institute on Deafness and
Other Communication Disorders (NIDCD)
conducts and supports research in the impact of
autoimmune diseases on hearing, balance, smell,
taste, voice, speech, and language.

The National Institute of Dental and Cran-
iofacial Research (NIDCR) conducts and sup-
ports research in autoimmune diseases of the oral
cavity, such as Sjögren’s syndrome.

The National Institute of Diabetes and
Digestive and Kidney Diseases (NIDDK) has
broad interests in the area of autoimmunity 
and autoimmune diseases, including endocrine dis-
eases, such as Type 1 diabetes and thyroiditis;
digestive track and nutritional diseases, such as
inflammatory bowel disease, celiac disease, pri-
mary biliary cirrhosis, and other autoimmune 
liver diseases; and kidney and blood/bone diseases,
such as glomerulonephritis. A new “joint” branch
within NIDDK, the Navy/NIDDK Transplant and
Autoimmunity Branch, will study autoimmune
pathogenesis of Type 1 diabetes and perform trans-
lational research leading to islet transplants for
Type 1 diabetics.

The National Institute on Drug Abuse
(NIDA) supports more than 85 percent of the
world’s research on health aspects of drug abuse
and addiction. It also supports research on infec-
tions, including HIV/AIDS, and associated medical
and health consequences, including immunosup-
pression in drug users. Research areas within
NIDA’s mission include the effects of drug abuse in
patients with rheumatoid arthritis, diabetes-related
metabolic disorders, lupus, and other autoimmune
disorders.

The National Institute of Environmental
Health Sciences (NIEHS) conducts and supports
research to elucidate the role of environmental fac-
tors in the etiopathology of autoimmune diseases.

The National Eye Institute (NEI) conducts
and supports autoimmunity research in immuno-
suppression, tolerance, anterior chamber-associated
immune deviation, ocular complications from
autoimmune diseases, and autoimmune uveitis.

The National Heart, Lung, and Blood Insti-
tute (NHLBI) supports investigations of the con-
tribution of autoimmunity to diseases under its
purview and in transfusion medicine and the use of
autoimmune reagents and responses in disease
diagnosis, treatment, and prevention.

The National Institute of Mental Health
(NIMH) conducts and supports research in the
contribution of central nervous system autoimmu-
nity to the development of neuropsychiatric and
behavioral disorders, such as autism, bulimia ner-
vosa, and pediatric autoimmune neuropsychiatric
disorders (PANDAS).

The National Institute of Neurological Dis-
orders and Stroke (NINDS) conducts and sup-
ports research in autoimmune disorders of nerve
and muscle such as multiple sclerosis, acute and
chronic neurodegenerative diseases involving
inflammatory mechanisms, and the impact of
autoimmunity on the blood-brain barrier.

The National Institute of Nursing Research
(NINR) supports research of establish a scientific
basis for the care of individuals across the life
span—from management of patients during illness
and recovery to the reduction of risks for disease
and disability and the promotion of healthy
lifestyles. Research extends to problems encoun-
tered by patients, families, and caregivers and
emphasizes the special needs of at-risk and under-
served populations. Autoimmunity research aims
to develop strategies to promote self-management,
cope with chronic illness, promote adherence to
treatment, and prevent complications in conditions
such as diabetes, rheumatoid arthritis, and irritable
bowel syndrome.

The Fogarty International Center (FIC) pro-
motes international cooperation in biomedical sci-
ences by encouraging collaboration between U.S.
and foreign scientists.

The National Center for Research Re-
sources (NCRR) provides a comprehensive range
of resources and technologies to support biomed-
ical research. Scientists use these resources to 
better understand, prevent, and treat autoimmune
diseases.

The Office of Research on Women’s Health
(ORWH) works with the NIH Institutes and Cen-
ters to ensure that NIH-supported research focuses
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on issues important to women’s health, to ensure
that women and minorities are included in NIH-
supported clinical research, and to enhance career
opportunities for women in biomedical research.

FEDERAL AGENCIES

The U.S. Food and Drug Administration
(FDA) regulates biological products, including
blood, vaccines, therapeutics, and related drugs
and devices, according to statutory authorities;
assures that safe and effective drugs are available to
Americans; ensures the safety and effectiveness of
medical devices; and eliminates unnecessary
human exposure to human-made radiation from
medical, occupational, and consumer products.

The Office of Research and Development at the
U.S. Department of Veterans Affairs (VA)
National Headquarters improves the effectiveness,
efficiency, and accessibility of health care services for
veterans by supporting research on the pathology,
diagnosis, and treatment of autoimmune diseases.

PRIVATE ORGANIZATIONS

The American Autoimmune Related Dis-
eases Association (AARDA) is a nonprofit orga-
nization that fosters and facilitates collaboration in
education, public awareness, research, patient ser-
vices, information dissemination, and research in
all autoimmune diseases.

The American College of Rheumatology
(ACR), a nonprofit organization of physicians,
health professionals, and scientists, advances
rheumatology through programs of education,
research, and advocacy and fosters excellence in
the care of people with rheumatic and muscu-
loskeletal diseases.

The Crohn’s and Colitis Foundation of
America (CCFA) is a nonprofit research organiza-
tion that seeks the cause of and cure for Crohn’s
disease and ulcerative colitis, collectively known as
inflammatory bowel disease.

The National Multiple Sclerosis Society
(NMSS), a nonprofit organization, researches the
cause and impact of MS and seeks to identify ef-
fective preventions, treatments, and a cure for 
this disease by obtaining and applying scientific-
ally gathered basic, clinical, and health services
knowledge.

The Sjögren’s Syndrome Foundation is a
nonprofit organization that educates patients, their
families, the public, and health care providers
about Sjögren’s syndrome and encourages research
for new treatments and a cure for this disease.

The Systemic Lupus Erythematosus Foun-
dation, a nonprofit organization, seeks the cause,
improved treatment, and a cure for lupus by fund-
ing medical research and providing services to
assist patients, families, and friends.

MAJOR RESEARCH 
PROGRAMS BY 

THEMATIC AREAS
The development of autoimmune diseases reflects
complex interactions between the immune system,
genetic background, and environmental factors.
Therefore, NIH-supported research is broad in
scope, ranging from understanding the determi-
nants of disease to developing effective therapies
and strategies for preventing disease. The members
of the NIH Autoimmune Diseases Coordinating
Committee code the research that they support
according to the thematic areas of therapeutics, pre-
vention, genetics, infectious agents and environmental
factors; pathogenesis and immune dysfunction; epidemi-
ology and risk factors; organ specificity; animal models;
nursing; behavioral and health services research; and
research resources. Within this framework, NIH Insti-
tutes, Centers, and Offices and nonfederal partners
coordinate efforts through research partnerships,
sponsorship of workshops, and establishment of
databases and other research resources accessible
to the research community.

THERAPEUTICS
The NIH investment in basic research has yielded
the knowledge necessary to develop new thera-
peutic strategies for the treatment of immune-
mediated diseases. These preclinical research
advances have provided an impetus for established
pharmaceutical and emerging biotechnology com-
panies to develop novel agents that may more
selectively inhibit the deleterious immune res-
ponses in autoimmune diseases. The NIH is capital-
izing on these advances through increased
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sponsorship of clinical trials, often in partnership
with industry. Major ongoing and new clinical
research programs include the following:
• Immune Tolerance Network The successful

induction of immune tolerance is a major thera-
peutic goal for the treatment of many immune-
mediated diseases. Tolerogenic approaches seek
to modulate or block deleterious immune
responses critical in the development and pro-
gression of disease and in the rejection of 
transplanted organs, tissues, and cells. In 1998,
NIAID published a long-term research plan 
to accelerate the study of immune tolerance,
particularly in the clinical setting (http://
www.niaid.nih.gov/publications/immune/
contents.htm). A major new clinical research
program emanating from this research plan was
established in September 1999, under the joint
sponsorship of NIAID, the National Institute of
Diabetes and Digestive and Kidney Diseases
(NIDDK), and the JDFI. This unique consortium
of more than 40 institutions in the United
States, Canada, western Europe, and Australia is
dedicated to the clinical evaluation of promising
tolerance induction therapies in four areas: kid-
ney transplantation, islet transplantation for
Type 1 diabetes, autoimmune disorders, and
asthma and allergic diseases (http://www.
immunetolerance.org). The network will also
develop assays and biomarkers to measure the
induction, maintenance, and loss of immune
tolerance in humans. Various clinical studies are
in development for many autoimmune diseases,
including MS, RA, Type 1 diabetes, and SLE.

• Stem Cell Transplantation for the Treat-
ment of Autoimmune Diseases Stem cell
transplantation is currently under evaluation
for treatment of multiple autoimmune dis-
eases. Several studies of safety have been com-
pleted; however, case-controlled studies of
efficacy have not yet been conducted. In FY
1999, NIH initiated a coordinated research
effort to study the safety and effectiveness of
these treatment regimens for several autoim-
mune disorders.

• Pilot Clinical Trials on Innovative Thera-
pies for Rheumatic and Skin Diseases This
research initiative was implemented in FY 1999,

under the leadership of the National Institute of
Arthritis and Musculoskeletal and Skin Diseases
(NIAMS), with several NIH Institutes, to
develop innovative therapies for the treatment
of rheumatic and skin diseases. Awards were
made for research on the following diseases:
Wegener’s granulomatosis, RA, scleroderma,
SLE, and ankylosing spondylitis (AS).

• Autoimmunity Centers of Excellence Four
research centers were established in FY 1999 to
support collaborative basic and clinical research
on autoimmune diseases, including single-site or
multisite clinical trials of immunomodulatory
therapies. The centers bring together many dif-
ferent subspecialists (e.g., neurologists, gastroen-
terologists, and rheumatologists), as well as basic
scientists, increasing clinical and research collab-
orations in autoimmunity.

• Clinical Trials and Clinical Markers in
Immunologic Diseases In FY 2000, NIAID
with several NIH components began a new
research program focused on orphan clinical tri-
als of immunomodulatory treatments for
immune-mediated diseases, including autoim-
mune disorders, and the development of biolog-
ical markers to measure disease activity, risk,
and therapeutic effect.

• Hyperaccelerated Awards for Mechanistic
Studies of Immune Disease Trials This exist-
ing research program supports mechanistic stud-
ies in conjunction with clinical trials of
immunomodulatory interventions for immune-
mediated diseases. Multiple NIH Institutes, Cen-
ters, and Offices are cosponsoring this program,
which incorporates expedited procedures for
review and award of meritorious great applica-
tions within 13 weeks of submission.

• Cyclophosphamide in Scleroderma Pul-
monary Disease In FY 1999, the National
Heart, Lung, and Blood Institute (NHLBI) began
an investigator-initiated clinical trial of cyclo-
phosphamide in the treatment of the pulmonary
fibrosis associated with systemic sclerosis. In 
systemic sclerosis, interstitial pulmonary fibro-
sis is frequent (80 percent) and is now the 
leading cause of death. The mortality rate of
patients with impaired pulmonary function is 40
percent to 45 percent within 10 years of onset.
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Uncontrolled studies suggest that cyclophos-
phamide may stabilize or improve lung function
in systemic sclerosis patients. The study is a five-
year, 13-center, parallel-group, double-blind,
randomized, controlled, phase III clinical trial of
oral cyclophosphamide versus placebo to assess
the efficacy of cyclophosphamide in stabilizing
or improving the course of pulmonary disease in
scleroderma. NIAMS also contributes to the sup-
port of this study.

• Human Islet Transplantation into Humans
This program will support clinical studies using
new methods to induce immune tolerance to
prevent recurrence of the autoimmune destruc-
tion of beta cells in the islet and to prevent trans-
plant rejection. The NIDDK, NIAID, and JDFI
support this program.

• New Strategies for the Treatment of Type 1
Diabetes In FY 2000, the NIDDK, NIAID, and
National Institute of Child Health and Develop-
ment (NICHD) began a new program supporting
clinical studies to test new approaches to treat
Type 1 diabetes, including studies of immuno-
modulation.

PREVENTION
Knowledge of the genetic and environmental
determinants of disease, coupled with a better
understanding of human immunology, will provide
the basis for the development of preventive
approaches. Prevention or delay of disease onset
for certain autoimmune diseases has been demon-
strated in animal models.
• Diabetes Prevention Trial—Type 1 Under

the sponsorship of the NIDDK, NIAID, NICHD,
CDC, JDFI, and the American Diabetes Associa-
tion (ADA), this national multisite cooperative
clinical trial is evaluating the use of parenteral
and oral insulin for prevention of Type 1 diabetes
in high-risk and intermediate-risk relatives of
patients with Type 1 diabetes.

• Basic Immunology Vaccine Research Cen-
ters In FY 2000, NIAID established a new
research program to support fundamental
research relevant to the design and development
of improved vaccines for immunologic and
infectious diseases. This effort will enable the

application of basic immunologic principles to
the rational design of prevention strategies.

GENETICS
Certain autoimmune diseases have been linked to
a particular set of genes called the major histocom-
patibility complex (MHC), known to be important
in controlling immune responses. Recent findings
suggest that other families of genes that regulate
immune responses may be involved in the patho-
genesis of autoimmune diseases.
• North American Rheumatoid Arthritis

Consortium In FY 1997, the North American
Rheumatoid Arthritis Consortium was estab-
lished as part of a collaborative effort among
NIAID, NIAMS, and the Arthritis Foundation
(AF). Through this consortium, a registry and
repository of clinical and genetic data has been
developed as a research resource for the discov-
ery of RA susceptibility genes.

• Multiple Autoimmune Diseases Genetics
Consortium Under this FY 1999 research ini-
tiative, a repository of genetic and clinical data
and samples is being developed from families in
which two or more individuals are affected by
two or more autoimmune diseases. This
resource will promote research to advance the
discovery of human immune response genes
involved in autoimmunity.

• Functional Genomics of the Developing
Pancreas This NIDDK research initiative will
support the production, sequencing, and distrib-
ution of cDNA libraries for discovery and func-
tional studies of genes regulating development
of the normal and diabetic pancreas.

• International Histocompatibility Working
Group (IHWG) The National Cancer Institute
(NCI), NHLBI, NIDDK, and NIAID support the
IHWG to develop, standardize, and distribute
highly sensitive reagents for tissue typing world-
wide. These efforts enhance identification of
healthy individuals at risk for development of
autoimmune disorders and ensure that trans-
plant recipients will receive optimally matched
donor organs and tissues.

• North American Spondylitis Consortium
NIAMS established this consortium in FY 1999
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to identify susceptibility genes for AS, a rare but
painful disease of the spine primarily affecting
men. Ten research centers and the Spondylitis
Association of America are participating in this
activity.

• Juvenile Rheumatoid Arthritis Study
NIAMS expanded this registry in FY 1999 to col-
lect DNA and to identify susceptibility genes for
juvenile rheumatoid arthritis.

• Lupus Registries and Repository NIAMS
established a registry and repository to collect
clinical data and samples from patients with SLE
and their families. This resource should assist
investigators in identifying genes that determine
susceptibility to lupus. A separate Registry for
Neonatal Lupus will enhance the search for basic
defects in neonatal lupus and may lead to
improved diagnosis, treatment, and prevention
methods. This registry also supported by NIAMS.

• Vitiligo Genetic Linkage Project Vitiligo is
an autoimmune disease resulting in patchy
depigmentation of the skin, which is particularly
disfiguring in dark-skinned individuals. The
aggregation of the disease in families is being uti-
lized by Dr. Richard Spritz at the University of
Colorado to map the vitiligo gene(s) in a U.S.
and a United Kingdom cohort of vitiligo families.
This project is supported by NIAMS.

INFECTIOUS AGENTS AND 
ENVIRONMENTAL FACTORS
A growing body of research concerns the role of
infectious agents in triggering certain chronic dis-
eases, including autoimmune disorders. Recently,
several mechanisms have been proposed for this
association and have proven to be operative in ani-
mal models.
• Environmental/Infectious/Genetic Interac-

tions in Autoimmune Disease In FY 1999,
under the leadership of the National Institute of
Environmental Health Sciences (NIEHS) with
multiple collaborating NIH Institutes, Centers,
and Offices, a research program was established
to support innovative studies to elucidate the
role of environmental and infectious agents in
autoimmune diseases and to clarify their inter-
action with genes in modulating immune res-

ponses. Enhanced knowledge in this area will
contribute to the discovery of new therapeutic
and preventive strategies.

• Carolina Lupus Study The NIEHS Division of
Intramural Research supports the Carolina
Lupus Study to identify the role of infectious
agents and environmental exposures in the
development of lupus, with a particular focus on
African-American women, who are dispropor-
tionately affected by this disease.

PATHOGENESIS AND IMMUNE 
DYSFUNCTION
Research in this area focuses on understanding the
disease process, particularly the defects in the
immune response that cause the body to attack its
own tissues and cells.
• Diabetes Centers of Excellence This continu-

ation of a long-standing basic research program
is supported jointly by the NIDDK, NIAID, and
JDFI and focuses on increasing understanding of
the fundamental disease processes and mecha-
nisms involved in diabetes. A majority of the
projects supported under this program address
Type 1 diabetes.

• NIAID-JDFI Interdisciplinary Programs in
Autoimmunity Five multidisciplinary projects
are supported under this program to investigate
the molecular, immunologic, and genetic mech-
anisms in the pathogenesis of autoimmunity.

• Human Immunology Centers of Excellence
In FY 1999, NIAID established four new research
centers focused on multidisciplinary approaches
to define the mechanisms responsible for normal
and pathologic human immune responses.

• Innovative Research on Human Mucosal
Immunity The CCFA joined NIAID and the
National Institute of Dental and Craniofacial Re-
search (NIDCR) in sponsoring this FY 2000
research initiative to promote innovative inves-
tigations of the human mucosal immune system
and its role in the pathogenesis of autoimmune
diseases, including IBD.

• Innovative Research on Immune Tolerance
NIAID and NIDDK cosponsor this initiative to
support innovative research on mechanisms
underlying long-term immune tolerance and to
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identify novel targets for future drug develop-
ment. These projects began in FY 2001.

• Diabetes and Endrocrinology Research
Centers and Diabetes Research Training
Centers A portion of these centers supports
basic and clinical research on Type 1 diabetes
and other autoimmune diseases.

• Veterans Administration (VA) Medical Cen-
ters Basic and clinical research on autoimmune
diseases is supported by the VA Medical
Research Service through merit review grants. A
distinctive feature of VA-sponsored research is
the high proportion of medical doctorate inves-
tigators supported at VA Medical Centers across
the United States.

EPIDEMIOLOGY AND RISK FACTORS
The incidence and prevalence of some autoim-
mune diseases appear to be increased in certain
ethnic groups; for example, SLE, RA, and MS are
increased in African-American, certain Native-
American, and Caucasian populations, respectively.
For many autoimmune diseases, relatively little is
known about natural history preceding the onset
of overt disease or about the genetic, behavioral,
and environmental factors that contribute to dis-
ease progression. An expanded knowledge base in
these areas would facilitate the design, implemen-
tation, and evaluation of prevention efforts.
• DAISY (Diabetes Autoimmunity Study in

the Young) This long-term study, supported 
by NIDDK and NIAID, includes collection and
follow-up of two cohorts: (1) healthy siblings 
and offspring of people with Type 1 diabetes and
(2) healthy newborns with Type 1 diabetes-
associated MHC genes but without a family his-
tory of diabetes. The study is collecting and ana-
lyzing data on infections, vaccination, diet, MHC
genes, and autoantibodies to beta cell antigens in
these cohorts.

ORGAN SPECIFICITY
Research in this area seeks to explain why the
immune attack is limited to a specific organ in
some autoimmune diseases (e.g., the central ner-
vous system in MS), whereas in others, the tissue
injury is widespread (e.g., SLE). Recent findings

suggest that the target organ may play a more
active role than previously thought in molding the
tissue-specific immune responses.
• Target Organ Damage in Autoimmune Dis-

eases Under the leadership of NIAMS, multiple
NIH components, including NIAID, NIDCR,
NIDDK, NHLBI, National Eye Institute (NEI),
National Institute of Neurological Disorders and
Stroke (NINDS), National Institute on Deafness
and Communication Disorders (NIDCD),
National Institute of Mental Health (NIMH), and
Office of Research on Women’s Health (ORWH),
developed a FY 1999 research initiative to stimu-
late innovative and multidisciplinary studies of
the involvement of target organs in autoimmune
diseases. Knowledge gained in this area will make
it possible to construct a more comprehensive
picture of disease pathogenesis and will provide a
scientific basis for new therapeutic interventions.

ANIMAL MODELS
The development of improved animal models will
enhance studies in all of the above areas. In partic-
ular, models that more faithfully mimic human dis-
ease are essential in the preclinical evaluation of
new therapeutic approaches and the application of
such approaches in the clinical setting.
• Nonhuman Primate Transplant Tolerance

Cooperative Study Group In FY 1998 and FY
1999, NIAID and NIDDK established this cooper-
ative research program to evaluate the safety and
efficacy of promising tolerance induction treat-
ment regimens in nonhuman primate models of
kidney and islet transplantation. The knowledge
gained from this research effort will be critical to
moving tolerance induction strategies into clini-
cal trials.

• Immunological Phenotyping of Mouse
Mutants In FY 1999, the National Center for
Research Resources (NCRR) joined NIAID, NEI,
NIEHS, NHLBI, NIDDK, and ORWH to cosponsor
the development of new technologies for rapid
immunologic screening of normal and mutage-
nized mice. These efforts will enable the detec-
tion and characterization of abnormal immune
responses, with an emphasis on immune dys-
function associated with autoimmune diseases.
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• NIH Autoimmune Rat Model Repository
and Development Center This collaborative
effort of multiple NIH Institutes organized by
NIAMS and the NIH Office of Research Services’
Veterinary Resources Program will develop and
make available to researchers genetically charac-
terized and disease-free laboratory rats for
autoimmune disease research.

NURSING, BEHAVIORAL, AND HEALTH 
SERVICES RESEARCH
Quality of life can be severely compromised for
those suffering from autoimmune diseases. The
NIH supports a variety of unsolicited research,
intervention, and education programs aimed at
improving disease management and quality of life
for patients with chronic illness, their families, and
their caregivers. To promote the recruitment and
development of health care professionals who treat
patients with chronic illnesses, the NIH supports
training programs and scientific and professional
meetings in this area.
• General Clinical Research Centers (GCRC)

The GCRCs, a NCRR-supported resource for clin-
ical research, study the effect of stress, mood,
and pain on disease pathology and develop new
strategies to monitor disease activity and novel
approaches for management of disease. Pro-
grams include Intensive Therapy for Youth with
IDDM (insulin-dependent diabetes mellitus) at
Washington University, St. Louis, MO; Biobe-
havioral Model of Stress and Multiple Sclerosis at
the University of Pittsburgh, PA; and Psychoso-
cial Aspects of Scleroderma at the University of
California, San Diego.

• Adolescent Diabetes Control and Quality of
Life Improved by Combining Intensive Dia-
betes Therapy With Coping Skills Training
Interventions to improve metabolic control and
quality of life in children with diabetes are of
critical importance to reduce or prevent the
onset of a number of long-term complications,
e.g., blindness, heart disease, stroke, kidney fail-
ure, amputations, and nerve damage. National
Institute of Nursing Research (NINR)-funded
research is determining whether a coping skills
training program, in conjunction with intensive

therapy, will enhance quality of life, increase
metabolic control (which is extremely difficult to
control in diabetic children), and reduce adverse
diabetes events in adolescents. An NIH clinical
trial has shown that intensive diabetes therapy
can reduce the number and severity of diabetes
complications in adolescents and young adults.

RESEARCH RESOURCES
Research resources include support for the training
of basic and clinical researchers and a broad range
of equipment and infrastructure needs.
• JDFI Islet Production Network The JDFI

supports seven institutions in the United States
and western Europe to produce islet cells for
research. As part of the foundation’s cosponsor-
ship of the Immune Tolerance Network, islets for
clinical trials in transplantation for Type 1 dia-
betes are being provided to qualified network
investigators.

• NIAID Repository of Transgenic and Gene-
Targeted Mutant Mice NIAID supports a
repository of genetically manipulated mice and
provides for the importation, verification, cryo-
preservation, breeding, and distribution of novel
strains of transgenic or gene knockout mice for
use by the extramural research community. This
resource includes mouse models relevant for
preclinical studies of autoimmunity.

• NIAID MHC Tetramer Core Facility In FY
1998, NIAID established a national facility to
provide researchers with peptide-MHC tetra-
meric molecules for analyzing antigen-specific T
cell responses. This methodology replaces and
greatly improves upon cumbersome, insensitive,
and time-consuming assays. Furthermore, by
centralizing the production of these tetramers,
reagents can be produced economically and can
be made available to investigators at greatly
reduced costs. Because T cells are central to vir-
tually all adaptive immune responses, this tech-
nology is applicable to studies in many areas,
including autoimmune disorders.

• New Imaging Technologies for Autoim-
mune Diseases Under the leadership of
NIAID, with cosponsorship of multiple NIH
Institutes, a FY 1999 research initiative was
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started to develop new methods of in vivo imag-
ing of the immune system in small animal mod-
els of human autoimmune diseases. The
development of high-resolution imaging tech-
nologies will provide new, powerful, noninva-
sive methods to visualize ongoing normal and
deleterious immune responses. Further adapta-
tion of high-resolution imaging for use in
humans holds promise for noninvasive detec-
tion, diagnosis, and monitoring of immunologic
diseases and a new approach for evaluating the
efficacy of therapies and vaccines.

• Imaging Pancreatic Beta Cell Mass, Func-
tion, or Inflammation The NIDDK is sponsor-
ing an initiative in FY 2000 to stimulate the
development of techniques or reagents leading
to the ability to image or otherwise noninva-
sively detect pancreatic beta cells in vivo and
measure their function, mass, or evidence of
inflammation.

• Transplant Registries NIAID, NCI, and NHLBI
support the International Bone Marrow Trans-
plant Registry (IBMTR) and the Autologous
Blood and Marrow Transplant Registry
(AMBTR). The IBMTR/ABMTR have collected
data on blood cell and bone marrow transplan-
tation for more than 20 years from more than
290 institutions worldwide. Studies address
questions regarding short- and long-term out-
comes in defined patient groups, relevant prog-
nostic factors, the efficacy of different transplant
approaches, and the economic impact of bone
marrow transplantation. Both registries serve as
a national resource for patients and patient
advocacy groups, physicians, researchers, and
the NIH. These registries have been collecting
data on stem cell transplants performed for
autoimmune diseases since early 1998.

• Pancreas Transplant Registry Supported by
the NIDDK, this registry at the University of
Minnesota has collected data on nearly 10,000
pancreas transplants from more than 200 insti-
tutions. Based on analysis of data from the reg-
istry, the Health Care Financing Administration
and some third-party payors now cover the costs
of pancreas transplants for individuals who are
also undergoing kidney transplant as a result of
diabetes.

• Specialized Centers of Research (SCOR)
Currently, NIAMS SCORs are targeted for RA,
SLE, and scleroderma, among other diseases. A
SCOR brings together basic and clinical
researchers to provide mutually supportive
research interactions to (1) advance basic
research on disease causation and (2) expedite
transfer of these advances into clinical applica-
tions and improved patient care. Present studies
at the SCORs include a focus on the genetics of
SLE and scleroderma.

SCIENTIFIC SYMPOSIA, WORKSHOPS, 
AND PUBLICATIONS
NIH Institutes, Centers, and Offices cosponsor a
variety of scientific, programmatic, educational,
and informational activities, often in collaboration
with nonfederal partners. Recent (FY 1999 and FY
2000) examples include:

• Infectious Etiologies of Chronic Diseases
This workshop focused on causative roles for
infectious agents in chronic disease, e.g., herpes
and human papilloma viruses in Kaposi’s sar-
coma and cervical cancer, respectively. Work-
shop participants evaluated preliminary data
implicating additional agents in chronic disease,
including autoimmune diseases, and identified
key components and resource needs of a tar-
geted research effort for future discovery of such
agents. (NCI, NIAID)

• Discovery of Human Immune Response
Genes This workshop focused on resource
needs (e.g., patient and normal control cohorts,
registries, DNA repositories, cDNA, sequencing,
and bioinformatics capabilities) to identify,
characterize, and determine the functions 
of novel genes involved in autoimmune disor-
ders. (NIAID, NIH Office of Rare Diseases
[ORD])

• Linking Environmental Agents and Auto-
immune Diseases This workshop defined 
the state of the art, future directions, and
research needs to understand the mechanistic
links between environmental agents and devel-
opment or exacerbation of autoimmune dis-
eases. (NIEHS, NIAMS, NIAID, NIDDK, ORD,
ORWH, Environmental Protection Agency, JDFI,
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American Autoimmune Related Diseases Associ-
ation [AARDA])

• Basic Research Conference of the American
College of Rheumatology For the second
year, this meeting has been cosponsored by
NIAMS and NIAID. The focus of the 1999 con-
ference, which had a record attendance of
approximately 600 participants, was the basic
biology of B cells and their role in autoimmune
diseases.

• New Immunotherapies for Autoimmune
Diseases This unique, dual-track symposium
highlighted research advances and opportuni-
ties in autoimmune diseases for a combined 
audience of lay and scientific participants.
(NIAID, NIEHS, NIAMS, NIDDK, NINDS,
ORWH, ORD, AARDA, JDFI, Arthritis Founda-
tion (AF), Crohn’s & Colitis Foundation of
America [CCFA], Myositis Foundation, Sjögren’s
Syndrome Foundation, National Pemphigus
Foundation)

• Institute of Medicine (IOM) Study on Safe-
ty of Silicone Breast Implants In 1997, Con-
gress expressed concerns about fragmentation of
research on the safety and health effects of sili-
cone and instructed the Department of Health
and Human Services (DHHS) to commission an
IOM expert review of research on the associa-
tion of silicone implants with “autoimmune-
like” syndromes (http://www.nap.edu/books/
0309065321/html/). (NIAMS, NCI, NIAID,
ORWH, FDA Office of Women’s Health, CDC,
DHHS Office of Public Health and Science, DHHS
Office of the Assistant Secretary for Science Pol-
icy and Evaluation)

• Second Annual Arthritis Research Confer-
ence This conference brings together the NIH
and privately supported trainees and their men-
tors to highlight ongoing research in rheumato-
logic diseases. (NIAMS, NIAID, AF, American
College of Rheumatology)

• Workshop on Accelerated Atherosclerosis
in Systemic Lupus Erythematosus The goals
of the conference were to (1) identify and estab-
lish potential interventions aimed at reducing
mortality and morbidity from accelerated ather-
osclerosis in SLE and (2) identify research
opportunities to establish the pathogenesis of

accelerated atherosclerosis in SLE. (NIAMS,
NHLBI)

• Neuropsychiatric Manifestations of Sys-
temic Lupus Erythematosus The goals of the
meeting were to (1) address current conceptual
and evaluative tools in rheumatology, neurol-
ogy, psychiatry, and psychology and their appli-
cations to the problem of nervous system
involvement in SLE and (2) identify research
opportunities using the approaches and tools
described for the purpose of facilitating diagnosis
and treatment of patients with neuropsychiatric
manifestations of SLE. (NIAMS)

• Gene Therapy Approaches for Diabetes and
Its Complications This workshop assessed the
current understanding of the pathogenesis of
diabetes and its complications and identified
strategies that use gene therapy to intervene in
the induction and progression of diabetes. Inves-
tigators described their results using gene ther-
apy approaches to treat diabetes in both animal
models and patients. (NIDDK, NCRR, NIAID,
NHLBI, JDFI, ADA)

• Stem Cells and Pancreatic Development
The objective of this workshop is to bring
together investigators from multiple disciplines
doing state-of-the-art research in stem cell biol-
ogy and development biology of the pancreas to
develop methods for stimulating growth or
regeneration of beta cells. (NIDDK, ADA, JDFI)

OPPORTUNITIES
In the 21st century, there will be unprecedented
opportunities to understand autoimmune diseases
at the molecular and genetic levels. A major goal of
NIH research in this area is to forge a conceptual
and mechanism-based understanding that empha-
sizes features shared among these disorders. This
will enable scientists and clinicians to more rapidly
translate new knowledge into more effective treat-
ments for a wide range of autoimmune diseases.
Many of these opportunities are outlined in detail
in the strategic plans of the individual NIH Insti-
tutes located on the World Wide Web (http://www.
nih.gov). Individually, these plans pave the way for
significant scientific and clinical advances in
selected areas, many of which are outlined below.
Taken together, the continued success of these
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efforts will require leadership at the federal level
and a high degree of coordination at the NIH.

To begin to address these needs, in November
1999, members of the Autoimmune Diseases Coor-
dinating Committee established nine work groups
to foster scientific collaborations and to develop
research initiatives in the following areas: (1) vac-
cines for autoimmune diseases, (2) functional
genomics of autoimmunity, (3) gender and auto-
immunity, (4) autoimmunity across the life span,
(5) environment’s role in autoimmunity, (6) neu-
ropsychiatric manifestations of SLE, (7) clinical
registries for autoimmune diseases, (8) basic and
clinical research in scleroderma, and (9) ankylosing
spondyloarthropathies. Opportunities in several of
these and other highly promising areas include:

IMMUNE TOLERANCE

Tolerance induction is a major therapeutic goal for
the three major disease-related areas of modern
immunology: autoimmunity, transplantation, and
allergy/asthma. Furthermore, understanding the
basic processes that control immune recognition
will facilitate new approaches to augment protec-
tive immunity, including the design of improved
vaccines. Thus, findings generated from this
research will be highly relevant to many NIH com-
ponents. In autoimmunity, efforts to induce toler-
ance have focused largely on oral administration of
antigen. To date, it has not been possible to dupli-
cate in humans several very encouraging studies of
oral tolerance in animal models. Through the
research programs described above and in collabo-
ration with industry, NIH-supported scientists are
now poised to explore a variety of other promising
approaches, including (1) costimulatory blockade,
(2) T cell depleting recombinant immunotoxins,
(3) small peptide inhibitors of T cell activation, (4)
stem cell transplantation, and (5) gene transfer-
based approaches for cytokine modulation. The
development of improved animal models, includ-
ing nonhuman primate models of autoimmune dis-
eases, will be key to the success of these efforts.

IMPROVED DIAGNOSIS AND 
PATIENT MANAGEMENT

Autoimmune diseases present many complex chal-
lenges to the clinician. Prominent among these are

the difficulties in establishing a diagnosis early in
the course of disease and the lack of surrogate
markers to monitor therapy and predict clinical
outcomes. Thus, new tools are needed to ensure
that the most promising experimental approaches
will lead to better clinical outcomes. Examples
include technologies for (1) whole body imaging
and imaging immune activation at the cellular level
in vivo; (2) tracking numbers and functional acti-
vation of antigen-specific immune cells; (3) staging
disease, measuring responses to therapy, and pre-
dicting clinical outcomes; and (4) profiling disease
susceptibility through low-cost, high-throughput,
sensitive, and specific screening measures suitable
for large-scale prevention trials. The NIH is provid-
ing the research infrastructures to support these
endeavors through repositories, reagent facilities,
and a wealth of recently initiated cooperative clin-
ical programs. Examples of the latter include the
Autoimmunity Centers of Excellence, the Immune
Tolerance Network, Pilot Trials on Innovative Ther-
apies for Rheumatic and Skin Diseases, Clinical Tri-
als and Clinical Markers in Immunologic Diseases,
the Immunohistocompatibility Working Group, the
Diabetes Prevention Trial-Type 1, and the proposed
Diabetes TrialNet.

GENETICS

As the sequencing of the human genome ap-
proaches completion, it will be possible to define
autoimmune diseases by focusing on individual
genes and the proteins they encode. For example,
it will be possible to rapidly, systematically, and at
low cost determine the functional state of activa-
tion of immune cells and target tissues through a
variety of DNA-based technologies, such as DNA
microarrays. Similarly, advances in these technolo-
gies will enable rapid, low-cost profiling to measure
the risks of developing disease in healthy individu-
als. A major challenge for the NIH will be to estab-
lish the bioinformatics capacity to link a variety of
disease- and organ-specific databases for hypothe-
sis generation and clinical profiling in a cross-
disciplinary manner. A number of NIH Institutes
are currently collaborating in this area. In particu-
lar, the Genetics Working Group of the Autoim-
mune Diseases Coordinating Committee is
exploring options for a common autoimmune dis-
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ease genetics database to facilitate data mining and
identification of overlapping genetic regions con-
trolling autoimmunity. The NIH currently supports
the collection of clinical data and samples from
families with various autoimmune diseases for use
in research studies. Examples include the Multiple
Autoimmune Disease Genetics Consortium, North
American Rheumatoid Arthritis Consortium,
Lupus Registry and Repository, and Juvenile
Rheumatoid Arthritis Study.

GENDER AND AUTOIMMUNITY

Autoimmune diseases disproportionately affect
women. For certain autoimmune diseases, inci-
dence rates in females are two to nine times higher
than in matched male populations. Many of these
diseases increase in frequency after puberty or flare
during pregnancy, suggesting a role for sex hor-
mones in their pathogenesis. Recent findings of
increased numbers of long-lived cells of fetal origin
in patients with certain autoimmune diseases,
however, suggest the increased female incidence
may be related to factors other than hormones.
Thus, both hormonal and nonhormonal factors
may contribute to gender-based differences in
immune responses.

NIAID sponsored a meeting on gender and
autoimmunity and recently participated in a task
force on sexual dimorphism in autoimmune dis-
ease organized by the National Multiple Sclerosis
Society, the latter of which resulted in a major
review article titled “A Gender Gap in Autoimmu-
nity,” published in Science in 1999. The ORWH
report titled “Agenda for Research on Women’s
Health for the 21st Century: A Report of the Task
Force on NIH Women’s Health Research Agenda
for the 21st Century” highlighted the importance
of determining the differences in the immune
responses of men and women. Each of the groups
recommended increased support for basic and clin-
ical research on sex-based differences in the
immune response. Recently, NIAID and the
National Multiple Sclerosis Society have begun dis-
cussion of approaches to collaboratively target this
important gap in our knowledge, to provide wider
visibility of the problem and the opportunities, and
to allow increased support for high-quality and rel-
evant gender-based research. Other NIH Institutes,

Centers, and Offices have expressed interest in this
effort by joining the Autoimmune Diseases Coordi-
nating Committee work group on gender and
autoimmunity.

VACCINES FOR 
AUTOIMMUNE DISEASES

The 1999 IOM report titled “Vaccines for the 21st
Century” identified vaccines for autoimmune dis-
eases as level-one priorities based on potential
medical, social, and economic benefits to society.
Vaccines for autoimmune diseases will be distinct
from vaccines given to generate immunity to infec-
tious agents. Instead, vaccines for autoimmunity
will turn off a destructive immune response
directed at the body’s own tissues. Although there
are currently no vaccines against any autoimmune
disease, successes in animal models and increased
understanding of autoimmunity indicate the feasi-
bility of developing preventive vaccines for these
diseases. Distinct vaccines for each disease will
likely be required. Whether general population
vaccination or targeted vaccines based on genetic
risk will be necessary, however, is not clear. NIAID,
with its long history of vaccine development for
infectious diseases, is aware of the extensive col-
laboration of academia, government, industry, and
the public required for success. Through the
Autoimmune Diseases Coordinating Committee,
several institutes and organizations are beginning
to work toward this goal.

INFECTIOUS AGENTS AND 
ENVIRONMENTAL FACTORS

Because identical twins are not concordant for
development of autoimmune disease, an environ-
mental or infectious factor, in addition to genetic
background, may be necessary. Multiple infectious
agents have been suggested, but a definitive mech-
anism or association has been elusive. Recently,
animal studies have elucidated several possible
mechanisms, and human studies have focused on
several particular agents. It is not likely that a sin-
gle agent will be involved in each disease, but these
new leads might elucidate the role of foreign
organisms or compounds in the triggering of these
diseases. This knowledge should lead to new
approaches to treatment and prevention.
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CONCLUSIONS
The U.S. investment in biomedical research has
yielded major advances in health and quality of life
for Americans. However, each advance brings a
new set of challenges. The major challenges facing
research in autoimmune diseases today are (1)
development of a mechanism-based, conceptual
understanding of autoimmune disease; (2) transla-
tion of this knowledge into new, broadly applicable

strategies for treatment and prevention of multiple
diseases; and (3) development of sensitive tools for
early and definitive diagnosis, disease staging, and
identification of at-risk individuals. Through a
wealth of individual, coordinated, and collaborative
programs outlined in this report, NIH-supported sci-
entists are vigorously pursuing these goals.

Source: Report of the Autoimmune Diseases Coordinating Committee,
National Institutes of Health, October 2000.
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drome

antiphospholipid syndrome  27–29,
46, 92

female:male ratio in  254
pregnancy and  28–29, 92
research on  29

antipolymer antibodies, in
fibromyalgia  93

antiretroviral drugs, for HIV-
infected (AIDS) patients  10

anti-TNF, for Crohn’s disease  67,
68

antitoxin  29–30
anxiolytic agents, for chronic

fatigue syndrome  57
aorta. See Takayasu’s arteritis
APC. See antigen-presenting cell
aphthous ulcers

in Behçet’s disease  37
in celiac disease  48
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APIA. See Asians/Pacific Islander
Americans

apoptosis  30, 230–231
defect in, in autoimmune lym-

phoproliferative disorder
34–35

APS. See antiphospholipid syn-
drome

aromatherapy, for alopecia areata
19

arrhythmias, in cardiomyopathy
45

arthritis  85. See also ankylosing
spondylitis

in Alaska Natives  11
in Behçet’s disease  38
in children  52
definition of  133
juvenile. See juvenile arthritis
in polychondritis  172
psoriatic  184
reactive  190
in Reiter’s syndrome  190–193
rheumatoid. See rheumatoid

arthritis
in systemic lupus erythematosus

225–226
in ulcerative colitis  242

artificial tears, for Sjögren’s syn-
drome  217

AS. See ankylosing spondylitis
5-ASA preparations, for ulcerative

colitis  243
Asians/Pacific Islander Americans,

and autoimmune disease  30
aspirin

for ankylosing spondylitis  25
for antiphospholipid syndrome

28
for juvenile arthritis  135
for postmyocardial infarction

syndrome  176
for postpericardiotomy syn-

drome  177
asthma. See allergic asthma
astralgus  21
ataxia, in multiple sclerosis, treat-

ment of  157
auditory brain stem response  146
autoantibody(ies)  30. See also anti-

nuclear antibodies
age-related changes in  8

and infertility  92
in Sjögren’s syndrome  216
in systemic lupus erythematosus

225–227
autoantigen(s)  26. See also anti-

gen(s)
autograft  30
autoimmune disease  30–33

burden of  viii, xvi
causes of  viii
commonality of  vii
enigma of  xvi–xvii

autoimmune endocrine failure syn-
drome. See polyglandular autoim-
mune syndromes

autoimmune hemolytic anemia  33.
See also Evans’ syndrome

cold antibody. See cold agglu-
tinin disease

idiopathic  33
autoimmune hepatitis. See hepatitis

(autoimmune)
autoimmune inner ear disease  34

celebrity with  47
autoimmune lymphoproliferative

syndrome  34–35
autoimmune polyendocrine syn-

drome. See polyglandular autoim-
mune syndromes

autoimmune polyendocrinopathy-
candidiasis-ectodermal dystrophy.
See polyglandular autoimmune
syndromes

autoimmune regulator gene (AIRE)
173–174

autoimmune thyroiditis. See
Hashimoto’s thyroiditis

autoimmunity  35
endocrine  80
sperm (testicular)  92, 217–219

autologous transplantation  41
autonomic neuropathy  125
Avonex. See beta interferon
axons  102, 168
azathioprine (Imuran)  143

adverse effects and side effects
of  106

for autoimmune hepatitis
106–107

for Behçet’s disease  38
for bullous pemphigoid  44
for cicatricial pemphigoid  61

for Crohn’s disease  67
for essential mixed cryoglobu-

linemia  85
for mixed connective tissue dis-

ease  148
for multiple sclerosis  154
for myasthenia gravis  160
for pemphigus vulgaris  168
for perivenous

encephalomyelitis  170
for polychondritis  173
for polymyositis  176
for systemic lupus erythemato-

sus  228
azidothymidine, for prevention of

maternal HIV transmission  109,
110

AZT. See azidothymidine
Azulfidine. See sulfasalazine

B

Bacille Calmette-Guérin, bladder
wash, in interstitial cystitis  130

background retinopathy  124–125
bacteria  36. See also subacute bac-

terial endocarditis
pathogenic  167
and Reiter’s syndrome  190–191
and transverse myelitis  238

balanitis circinata, in Reiter’s syn-
drome  191

baldness. See alopecia areata
barium examination  66
basophil  36, 100
bath solutions, for psoriasis  183
B cell(s). See B lymphocyte(s)
bed rest, for Reiter’s syndrome

192
Behçet’s disease  37–39, 40

research on  39
Bell’s palsy  125
benign pemphigoid. See cicatricial

pemphigoid
beta2-agonists  13–14
beta interferon (Avonex, Betaseron,

Rebif), for multiple sclerosis  154
Betaseron. See beta interferon
biological therapy. See alternative

medical treatments
biologic response modifiers  199

for rheumatoid arthritis, eco-
nomic cost of  78
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biopharmaceuticals (biologics)
201

biopsy
liver, in autoimmune hepatitis

106
lung, in sarcoidosis  205
skin, in scleroderma  212
small intestine, in celiac disease

48
thyroid  104

birth control  39–40
bladder

augmentation of, for interstitial
cystitis  131

distention of, in interstitial cysti-
tis  130

malfunction, in multiple sclero-
sis, treatment of  157–158

new, surgical formation of, for
interstitial cystitis  132

removal of, for interstitial cysti-
tis  131

training, in interstitial cystitis
131

bladder capacity, and interstitial
cystitis  129

bladder instillation, in interstitial
cystitis  130

blastocyst  219
bleeding, thrombocytopenic pur-

pura and  117–118
blindness  40

with temporal arteritis/GCV
235

blisters. See bullae
blood, in systemic lupus erythe-

matosus  226
blood-borne pathogens  167
blood-brain barrier, in multiple

sclerosis  152
blood pressure  40
blood:testis barrier  218
blood vessels. See also vasculitis

in systemic lupus erythematosus
226

B lymphocyte(s)  26, 40–41, 119,
140–141

in agammaglobulinemia  178
clonal deletion of  62
in endometriosis  81
in sarcoidosis  207
in Sjögren’s syndrome  216

BMT. See bone marrow transplant

bone marrow  41
aspiration of  42
harvesting of, for transplanta-

tion  42
bone marrow transplant  41–43,

100, 220
for multiple sclerosis  155

BPAG1 and BPAG2 proteins  44
breast-feeding

autoimmune disease and  43
and celiac disease  48

breast implants, and autoimmune
disease  137–138

bronchial asthma. See allergic
asthma

bronchoalveolar lavage, in sar-
coidosis  205

Brooke ileostomy, for ulcerative
colitis  244

budesonide, for ulcerative colitis
244

bullae. See also bullous pemphigoid;
vesiculobullous dermatoses

in pemphigus vulgaris  167–168
bullous pemphigoid  43–44

age distribution of  8
butterfly rash, in systemic lupus

erythematosus  225

C

calcinosis  210
calcipotriene, for psoriasis  182–183
calcium-channel blockers, for Ray-

naud’s phenomenon  189–190
caloric testing  146
Canada, and autoimmune diseases

45
Canale-Smith syndrome. See

autoimmune lymphoproliferative
syndrome

cancer  45
in celiac disease  49
childhood, in offspring of par-

ents with autoimmune dis-
ease  52

endometrial  82
in HIV-infected (AIDS) patients

9–10, 11
and transverse myelitis  238

candidiasis, in polyglandular
autoimmune syndromes  173, 174

cardiac tamponade, in postpericar-
diotomy syndrome  177

cardiomyopathy  45–46
alcohol and  11
sex differences in  145

cardiovascular disease  46
in systemic lupus erythematosus

112–113
carditis, in rheumatic fever  195
carpal tunnel syndrome  169
cataracts

in polychondritis  172
with scleritis  209

cat’s claw  21
CD4 molecule  46–47

in HIV-infected (AIDS) patients
9–11

CD8 molecule  47
CD28, and immune response to

transplants  237
CD40, and immune response to

transplants  237
celebrities, with autoimmune dis-

eases  47
celiac disease  47–49, 71, 73–74

age distribution of  8
in children  121
menstrual problems in  147
and polyglandular autoimmune

syndromes  174
celiac sprue. See celiac disease
cell(s)  49–50. See also specific cell

pluripotent  219–220
totipotent  219

CellCept. See mycophenolate
mofetil

cell-mediated immunity. See cellular
immunity

cell therapies  220
cellular immunity  50

in sarcoidosis  207
Centers for Medicare & Medicaid

Services  142
central nervous system, in systemic

lupus erythematosus  226,
231–232

centromere, antibodies against, in
scleroderma  212

cerebrospinal fluid, in multiple scle-
rosis  151–152

cerebrovascular disease. See stroke
cervicitis, in Reiter’s syndrome  191
CFS. See chronic fatigue syndrome
Chagas’ disease  50–51

in children  121
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CHB. See congenital heart block
chemokines  51
chemotaxis  51
chemotherapy, for Mooren’s ulcer

149
chest X ray

in sarcoidosis  204–205
in Wegener’s granulomatosis

252
children

allergic asthma in  12–14
ankylosing spondylitis in  22
arthritis in. See juvenile arthritis
with autoimmune disease, and

family functioning  90–91
celiac disease in  121
Chagas’ disease in  121
chronic fatigue syndrome in  52,

53
and school attendance  

208
Crohn’s disease in  52
diabetes in. See insulin-depend-

ent diabetes (type 1)
HIV infection (AIDS) in  9,

109–110
immune-mediated thrombocy-

topenia in  52
inflammatory bowel disease in

52
multiple sclerosis in  52
myasthenia gravis in, race/eth-

nicity and  186
of parents with autoimmune

diseases  51–52, 90
of parents with rheumatoid

arthritis  90
pernicious anemia in  170
scleroderma in  52
systemic lupus erythematosus in

52
thrombocytopenic purpura in

117
thyroiditis in  52
ulcerative colitis in  52
vitiligo in  52

Chlamydia trachomatis, and Reiter’s
syndrome  190–192

chlorambucil (Leukeran)
for Behçet’s disease  38
for bullous pemphigoid  44
for essential mixed cryoglobu-

linemia  85

cholangitis
chronic nonsuppurative destruc-

tive. See primary biliary cir-
rhosis

primary autoimmune. See pri-
mary biliary cirrhosis

chorea, in rheumatic fever  195
chronic active hepatitis

autoimmune. See hepatitis
(autoimmune)

female:male ratio in  254
idiopathic. See hepatitis (autoim-

mune)
chronic fatigue syndrome  52–59,

74
in adolescents  5, 53
celebrities with  47
in children  52, 53

and school attendance  
208

and driving  76
exercise in  87
work/employment in  80

chronic inflammatory demyelinat-
ing polyneuropathy  59–60

sex differences in  145
chronic relapsing polyneuropathy.

See chronic inflammatory
demyelinating polyneuropathy

Churg-Strauss syndrome  60
celebrity with  47
and polyarteritis nodosa  171

cicatricial pemphigoid  40, 60–62.
See also ocular cicatricial pem-
phigoid

age distribution of  8
CIDP. See chronic inflammatory

demyelinating polyneuropathy
cladribine (Leustatin), for multiple

sclerosis  154
claudication  233
climate, and rheumatoid arthritis

198
clinical studies/research  62

advances in (future directions
for)  xvii–xviii

on autoimmune disease  33
managed care and  111

clonal deletion  62
clonal expansion  62
clones  62
coal tar, for psoriasis  183
COBRA  127

coenzymes, for chronic fatigue syn-
drome  58

Cogan’s syndrome  40, 62–63
cognitive impairment, in multiple

sclerosis  151
colchicine, for Behçet’s disease  

39
cold agglutinin disease  33, 63

age distribution of  8
colectomy, in Crohn’s disease  

68
collagen. See scleroderma
colon cancer, ulcerative colitis and

243
colonoscopy  66

in ulcerative colitis  243
committed progenitors  221
common variable immunodefi-

ciency  179
complement  63, 231

in cold agglutinin disease  63
in myocarditis  162

complementary medicine. See alter-
native medical treatments

complement cascade  64
complement system  63–64
complete congenital heart block

64
compliance. See medication compli-

ance
compression neuropathies

168–169
congenital heart block  64–65, 121
congenital myasthenic syndrome

159
conjunctivitis

in Reiter’s syndrome  190–193
in Wegener’s granulomatosis

252
connective tissue disease  210. See

also mixed connective tissue dis-
ease

early  32
Raynaud’s phenomenon in

187–188
undifferentiated  32. See also

mixed connective tissue dis-
ease

constipation, in multiple sclerosis
158

contracture(s)  169
copolymer I (Copaxone), for multi-

ple sclerosis  155
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corticosteroid(s)  65, 143. See also
cortisone; prednisone

adverse effects and side effects
of  206, 228

for asthma  13–14
for bullous pemphigoid  43–44
for cicatricial pemphigoid  61,

166
for Cogan’s syndrome  63
for Crohn’s disease  67
for Goodpasture’s syndrome  99
for juvenile arthritis  134, 136
for lichen planus  139
for myocarditis  162
for pemphigus vulgaris  168
for polychondritis  172
for polymyalgia rheumatica  175
for postpericardiotomy syn-

drome  177
for psoriasis  182
for Reiter’s syndrome  193
for sarcoidosis  206
for sperm autoimmunity  219
for sympathetic ophthalmia

223, 224
for systemic lupus erythemato-

sus  228
topical, for vitiligo  248–249
for transverse myelitis  240
for ulcerative colitis  243
for uveitis  245

corticotropin-releasing hormone  3,
55

cortisol  55
actions of  2
deficiency of, in Addison’s dis-

ease  2–3
in fibromyalgia  94

cortisone
for alopecia areata  19
for ankylosing spondylitis  25
for discoid lupus  75
for essential mixed cryoglobu-

linemia  85
for postmyocardial infarction

syndrome  177
for psoriasis  182
for vasculitis  246

cosmetics, for vitiligo  250
costimulation  65
costimulatory molecules, and

immune response to transplants
237

costochondritis, in ankylosing
spondylitis  23

Coumadin. See warfarin
counseling, for vitiligo  250
COX-2 inhibitors, for systemic

lupus erythematosus  228
coxsackie myocarditis  45–46, 65,

161
CP. See cicatricial pemphigoid
C-reactive protein  1, 65
CREST syndrome  65, 210
CRH. See corticotropin-releasing

hormone
cricopharyngeal myotomy  121
Crohn’s disease  31, 65–68, 88, 123,

242
in adolescents  5
in children  52
economic cost of  77
home care for  111
pain in  167
research on  68–69
risk factors for  202

cromolyn sodium  13
for allergies  17

cross-reaction  69, 123
cryoglobulinemia  69, 85. See also

essential mixed cryoglobulinemia
cryoglobulins  85
cryopreservation  42
Cushing’s disease  3
CVD. See cardiovascular disease
cyclophosphamide (Cytoxan)  143

for Behçet’s disease  39
for bullous pemphigoid  44
for cicatricial pemphigoid  61
for essential mixed cryoglobu-

linemia  85
for idiopathic pulmonary fibrosis

116
for mixed connective tissue dis-

ease  148
for multiple sclerosis  154
for pemphigus vulgaris  168
for polychondritis  173
for scleroderma  214
for systemic lupus erythemato-

sus  228
for Wegener’s granulomatosis

253
cyclosporine (Sandimmune, Neo-

ral)  143
for autoimmune hepatitis  106

for Behçet’s disease  38–39
in bone marrow transplantation

42
for bullous pemphigoid  44
for Crohn’s disease  68
for multiple sclerosis  154
for myasthenia gravis  160
for polychondritis  173
in prevention of transplant

rejection  236
for psoriasis  184
for ulcerative colitis  244

cystectomy, for interstitial cystitis
131

cytokines  69. See also chemokines
in chronic fatigue syndrome  55
in endometriosis  81–82
in multiple sclerosis  156

cytomegalovirus
interstitial pneumonia caused by

42
and sarcoidosis  207

cytotoxic, definition of  69
cytotoxic drugs. See azathioprine;

cyclophosphamide; methotrexate
cytotoxicity, antibody-dependent

cell-mediated  26. See also T cyto-
toxic cell(s)

cytotoxic T cells. See T cytotoxic
cell(s)

D

danazol, for endometriosis  82–83
dapsone

adverse effects and side effects
of  72

for cicatricial pemphigoid  61,
166

for dermatitis herpetiformis
71–72

for polychondritis  173
dapsone syndrome  72
DCCT. See Diabetes Control and

Complications Trial
death  70

asthma-related  12
from autoimmune diseases  122
cardiovascular disease–related

46
in idiopathic pulmonary fibrosis

116
in pemphigus vulgaris  168
in polychondritis  173
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Decadron. See dexamethasone
decongestants

for allergies  17
for asthma  14

deep venous thrombosis, in
antiphospholipid syndrome  28,
92

dehydroepiandrosterone, for
chronic fatigue syndrome  58

Deltasone. See prednisone
demyelinating neuropathies  70,

168. See also chronic inflammatory
demyelinating polyneuropathy;
experimental allergic
encephalomyelitis; Guillain-Barré
syndrome; leukoencephalitis;
multiple sclerosis; transverse
myelitis

demyelination  161
dendritic cells  26
denial

in adolescent diabetics  6
of autoimmune diseases  70

depigmentation, in vitiligo  248
depigmentation therapy, in vitiligo

249–250
depression  70–71

in adolescent diabetics  6
in chronic fatigue syndrome  56,

57
in fibromyalgia  93, 94
in multiple sclerosis  151, 158
rheumatoid arthritis and  90

dermatitis herpetiformis  30, 71–72,
74

in celiac disease  48
dermatomyositis  72–73, 162

Raynaud’s phenomenon in
187–188

desmoglein 1, antibodies against
168

dexamethasone (Decadron, Hexa-
drol), for systemic lupus erythe-
matosus  228

DH. See dermatitis herpetiformis
DHEA. See dehydroepiandrosterone
Diabetes Control and Complications

Trial  126
diabetes mellitus  123

in adrenal insufficiency  2–3
in elderly  8
gestational  123
in Hispanics/Latinos  108

insulin-dependent (type 1). See
insulin-dependent diabetes
(type 1)

nonautoimmune, in
Asian/Pacific Islander Ameri-
cans  30

noninsulin-dependent (type 2)
123

oral hypoglycemic drugs for, in-
teractions with alcohol  144

Diabetes Prevention Trial-Type 1
126–127

diabetic ketoacidosis  124
hospitalization for  112

diabetic nephropathy  124
diabetic neuropathy  125, 168–169
diabetic retinopathy  124–125
diagnosis, of autoimmune diseases

32, 73
diarrhea

in celiac disease  48–49
in Crohn’s disease  66–68
in dermatitis herpetiformis  71
in ulcerative colitis  242,

243–244
diazepam, for stiff-man syndrome

222
diet/nutrition  73–74. See also

gluten-free diet
in chronic fatigue syndrome  56,

58, 74
in Crohn’s disease  66, 68
gluten-free  49
in IgA nephropathy  118
in insulin-dependent diabetes

74
in interstitial cystitis  74, 131
in Ménière’s disease  74, 146
in multiple sclerosis  156
in rheumatoid arthritis  198
in systemic lupus erythematosus

73, 74
dilation  121
dimethylsulfoxide

adverse effects and side effects
of  130

bladder instillation, in interstitial
cystitis  130

diphencyprone, for alopecia areata
19

disability/disability benefits  74
systemic lupus erythematosus

and  79

discoid lupus  75, 224
disease  75
disease-modifying antirheumatic

drugs  198
for juvenile arthritis  135

DMARDs. See disease-modifying
antirheumatic drugs

DMSO. See dimethylsulfoxide
DNA (deoxyribonucleic acid)  75,

96. See also genetic marker;
Human Genome Project; molecu-
lar biology

recombinant. See genetic engi-
neering

DPCP. See diphencyprone
Dressler’s syndrome  75–76. See also

postmyocardial infarction syn-
drome

driving  76
drug interactions. See medication

interactions
dry mouth. See xerostomia
dust mite allergy, management of

15–16
dysmenorrhea  82
dyspareunia  82
dysphagia

in inclusion body myositis  120,
121

in polymyositis  176
dysplasia  243

E

EAE. See experimental allergic
encephalomyelitis

eating disorders  77
ecchymosis  117
echinacea  21
economic cost, of autoimmune dis-

eases  77–79
education, about autoimmune dis-

eases  79
elderly. See aging
electrocochleography  146
electromyography, in myasthenia

gravis  160
Elmiron. See pentosan polysulfate

sodium
emergency medical identification

79, 144
employment/work  79–80
Enbrel. See etanercept
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encephalomyelitis
acute disseminated  138,

169–170
experimental allergic. See experi-

mental allergic
encephalomyelitis

perivenous (postvaccinal,
postinfectious)  169–170

endocrine autoimmunity  80
endocrine system  173

in polyglandular autoimmune
syndromes  173–174

endolymphatic hydrops. See
Ménière’s disease

endometriosis  81–83
pregnancy and  82–83

energy therapies. See alternative
medical treatments

engraftment, of bone marrow
transplant  42

enterovirus  65
enthesopathy, in Reiter’s syndrome

191
Entocort, for Crohn’s disease  67
entrapment neuropathy  169
entropion  166
environment

and allergic asthma  12–13
and autoimmune diseases

31–32, 83–84
and gene expression  98
and multiple sclerosis  152–153
and scleroderma  212
and systemic lupus erythemato-

sus  231
environmental health care. See

alternative medical treatments
enzyme  84
eosinophil  84, 100
epidemiology, of autoimmune dis-

ease  xv, 31
episcleritis, in Wegener’s granulo-

matosis  252
epitope  84
erythema marginatum  195
erythema nodosum  204
erythrocyte sedimentation rate

188
in juvenile arthritis  135
in polymyalgia rheumatica  175
in Reiter’s syndrome  192
in systemic lupus erythematosus

227

erythrocytes/red blood cells  84
esophageal dysfunction  210
essential mixed cryoglobulinemia

85
essential oils, for alopecia areata  19
estrogen

and autoimmune disease  253
and multiple sclerosis  39
and rheumatic fever  39
and systemic lupus erythemato-

sus  39, 147
etanercept (Enbrel), for rheumatoid

arthritis  199
ethnicity. See race/ethnicity
Evans’ syndrome  85–86
evoked potentials, in multiple scle-

rosis  151
exercise  86–88

in ankylosing spondylitis  25, 86
in Behçet’s disease  39
in chronic fatigue syndrome  87
in fibromyalgia  87, 94
in idiopathic pulmonary fibrosis

116
in interstitial cystitis  131
in juvenile arthritis  136
in multiple sclerosis  87
music with  21
and Raynaud’s phenomenon

189
in Reiter’s syndrome  192–193
in rheumatoid arthritis  87, 198
in systemic lupus erythematosus

86
experimental allergic

encephalomyelitis  88, 152, 153,
155–156

eye(s)  88–89. See also blindness;
Mooren’s ulcer; ocular cicatricial
pemphigoid; scleritis

in ankylosing spondylitis  24,
25, 208

in Behçet’s disease  37–38, 40
in Cogan’s syndrome  40, 62–63
in diabetes  124–125
in Graves’ disease  101
in insulin-dependent diabetes

40
in juvenile arthritis  133, 135
in multiple sclerosis  40, 150

treatment of  157
in myasthenia gravis  158, 159
in polychondritis  40, 172

in Reiter’s syndrome  190–193
in sarcoidosis  40, 204, 205
in Sjögren’s syndrome  40, 216
in temporal arteritis/GCV  40,

235
in Wegener’s granulomatosis

252

F

familial idiopathic pulmonary fibro-
sis  115

family, impact of autoimmune dis-
eases on  90–91

Family and Medical Leave Act  80
fatigue  56, 86, 91–92. See also

chronic fatigue syndrome
in multiple sclerosis  151

treatment of  157
fatty acids, omega-3  21

for rheumatoid arthritis
201–202

fertility  92–93
endometriosis and  82–83

fibromyalgia  93–94
alcohol and  11
exercise in  87, 94
massage for  20
pain in  93–94, 167
research on  94
risk factors for  202

fish oils  21
fistulas, in Crohn’s disease  66
flare

of disease  95, 134
of skin reaction  15

flaxseed oil  21
fludrocortisone acetate (Florinef)

for Addison’s disease  4
for chronic fatigue syndrome  58

FMLA. See Family and Medical
Leave Act

folic acid deficiency, in celiac dis-
ease  49

food, drug interactions with
144–145

footdrop  120
free radicals  68–69
functional genomics  98
fungi  95

G

gallium scanning, in sarcoidosis
205
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gamma globulin  96
for chronic fatigue syndrome  58
intravenous, for systemic lupus

erythematosus  228
for vasculitis  246

gangrene, Raynaud’s phenomenon
and  188

gastritis, autoimmune  170
GBS. See Guillain-Barré syndrome
gene(s)  96. See also genetic marker;

Human Genome Project
and autoimmune disease  31
function of  98

gene therapy  96–98
genetic, definition of  98
genetic engineering  98
genetic marker  99
genetics  99

of autoimmune disease  31–32
of multiple sclerosis  152–153,

247
of rheumatoid arthritis  197,

201
of scleroderma  212, 214
of Sjögren’s syndrome  215–216
of systemic lupus erythematosus

225, 230–231
genital sores, in Behçet’s disease

37
genotype  99
germs  36
giant cell arteritis. See temporal

arteritis/GCV
ginseng  21
glaucoma, with scleritis  209
globulin  99. See also gamma globu-

lin; immunoglobulins
glomerular basement membrane.

See antiglomerular basement
membrane disease

glomerulations, in interstitial cysti-
tis  128, 129, 131

glomeruli  118
glomerulonephritis

in antiglomerular basement
membrane disease  26

in Wegener’s granulomatosis
251

glucocorticoid(s)  2, 99
for polyarteritis nodosa

171–172
for Wegener’s granulomatosis

252–253

glucose  123–124
blood levels of

in diabetes  125–127
self-monitoring of  127

gluten-free diet
in celiac disease  49, 73–74
in dermatitis herpetiformis

71–72, 74
gluten-sensitive enteropathy. See

celiac disease
goiter, in Hashimoto’s thyroiditis

104–105
golden seal  21
gonadotropin-releasing hormone

(GnRH) agonist, for endometriosis
83

Goodpasture’s syndrome  26–27, 99
smoking and  217

graft  100
graft rejection  100
graft-versus-host disease  42, 100

prevention of  237
granulocyte colony-stimulating fac-

tor  165
granulocytes  100, 138
Graves’ disease  40, 80, 100–101,

123
celebrities with  47, 101
female:male ratio in  254
and polyglandular autoimmune

syndromes  174
and pregnancy  178
risk factors for  202
smoking and  217

growth
problems, in juvenile arthritis

134
retardation, in celiac disease  49

growth factors  41, 42
Guillain-Barré syndrome  60,

101–103
hospitalization for  112

Gulf War syndrome  247
gum disease

in diabetes  125
in lichen planus  139

GVHD. See graft-versus-host disease

H

HAART. See highly active antiretro-
viral therapy

hair loss. See alopecia areata
halofugione  214

Hashimoto’s thyroiditis  40, 80,
104–105, 123

in adolescents  5
age distribution of  8
celebrity with  47
female:male ratio in  254
menstrual problems in  147
and pregnancy  178
risk factors for  202

hay fever. See allergic rhinitis
HCFA. See Health Care Financing

Administration
headache, in antiphospholipid syn-

drome  28
Health Care Financing Administra-

tion  142
health insurance. See insurance
health maintenance organizations.

See HMOs/managed care
hearing loss

in autoimmune inner ear dis-
ease  34

in Cogan’s syndrome  62–63
in Ménière’s disease  145–146
neural  146
sensory 146

heart block  64
heart disease. See also coxsackie

myocarditis; myocarditis; subacute
bacterial endocarditis

in ankylosing spondylitis  24,
25

in Chagas’ disease  51
in diabetes  125
in Dressler’s syndrome  75–76
in Reiter’s syndrome  192
rheumatic  46, 161, 195
in scleroderma  213
in systemic lupus erythematosus

226
heart-reactive antibodies  195
heat shock proteins  105
helper T cells. See T helper cell(s)
hematopoietic stem cell transplan-

tation, autologous  220–221
hemidesmosome  44
hemoglobin  84, 106
hemolytic anemia. See also autoim-

mune hemolytic anemia
drug-induced  33
immune-mediated  52

HEPA filter. See high-efficiency par-
ticulate air (HEPA) filter
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heparin
for antiphospholipid syndrome

28
for ulcerative colitis  244

hepatitis (autoimmune)  106–107
in Alaska Natives  11
female:male ratio in  254
and life expectancy  140
menstrual problems in  147

hepatitis B, and polyarteritis nodosa
171

herbal medicine  107. See also spe-
cific herb

for chronic fatigue syndrome
58, 59

immune-stimulating, to be
avoided  21

herpes gestationis  107–108
Hexadrol. See dexamethasone
HG. See herpes gestationis
high-efficiency particulate air

(HEPA) filter  16
highly active antiretroviral therapy

10
Hispanics/Latinos, and autoimmune

diseases  108
histamine  16, 36, 142
histocompatibility testing  108, 114
HIV  8–9, 108–110

research on  11
HLA. See human leukocyte anti-

gens
HMOs/managed care  110–111
home health care  111
hormone replacement therapy, sys-

temic lupus erythematosus and
231

hormones, and rheumatoid arthritis
197

hospitalization  111–113
in ulcerative colitis  243–244

hot mineral spring baths  21
Hughes syndrome. See antiphos-

pholipid syndrome
Human Genome Project  113–114
human immunodeficiency virus.

See HIV
human leukocyte antigens  114

and bone marrow transplanta-
tion  41

HLA-B27
and ankylosing spondylitis

22–23, 24

and Reiter’s syndrome  191,
192

and immune response to trans-
plants  236

in multiple sclerosis  153
humoral immunity  114

in sarcoidosis  207
Hunner’s ulcers. See glomerulations
hydralazine  84
hydrastis  21
Hydrea. See hydroxyurea
hydrocortisone

for Addison’s disease  4–5
for systemic lupus erythemato-

sus  228
for ulcerative colitis  243

hydroxychloroquine (Plaquenil),
for systemic lupus erythematosus
228

hydroxyurea (Hydrea), for psoriasis
184

hyper-IgM syndrome  179–180
hypertension  40

in diabetes  124
hyperthyroidism  105. See also

Graves’ disease
hypocortisolism. See Addison’s dis-

ease
hypogammaglobulinemia  179
hypotension  40

neurally mediated, and chronic
fatigue syndrome  56

treatment of  58
hypothalamic-pituitary-adrenal

axis, in chronic fatigue syndrome
55

hypothalamus  2, 3
hypothyroidism. See Hashimoto’s

thyroiditis

I

IC. See interstitial cystitis
IDDM. See insulin-dependent dia-

betes (type 1)
idiopathic, definition of  115
idiopathic autoimmune hemolytic

anemia. See autoimmune
hemolytic anemia

idiopathic pulmonary fibrosis  40,
115–117

exercise in  116
familial  115

idiopathic thrombocytopenic pur-
pura  117–118

female:male ratio in  254
idiotype  118
IgA. See immunoglobulins
IgA nephropathy  118

in adolescents  5
in Native Americans  163

IgD. See immunoglobulins
IgE. See immunoglobulins
IgG. See immunoglobulins
IgM. See immunoglobulins
ileoanal anastomosis, for ulcerative

colitis  244
ileostomy, for ulcerative colitis  244
immune, definition of  118
immune complex  118
immune globulin. See gamma glob-

ulin
immune response  119

primary 181
secondary  214

immune serum globulin. See
gamma globulin

immune system  119
immunity  119. See also autoimmu-

nity
acquired  119
active  1
antibody-mediated. See humoral

immunity
cellular  50

in sarcoidosis  207
humoral. See humoral immunity
innate  123, 162, 164
natural  164
waning  251

immunobead binding test, for
sperm autoimmunity  218

immunodeficiency  119. See also
AIDS; severe combined immun-
odeficiency

combined  119
primary 119
secondary  119

immunodeficiency diseases  119
immunoendocrinopathy syndrome.

See polyglandular autoimmune
syndromes

immunoglobulins  99, 119, 178. See
also antibody(ies)

in endometriosis  81
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IgA  119. See also IgA nephropa-
thy

in breast milk  43
deficiency of  179–180
in dermatitis herpetiformis

71
IgD  119
IgE  12, 14–15, 119

in allergic asthma  12
IgG  99, 119

deficiency of, with
increased IgM  179–180

IgM  119
in cold agglutinin disease

63
therapy with. See intravenous

immunoglobulin
immunologist  120
immunology  120
immunosuppressive agents  32,

120, 143
adverse effects and side effects

of  229
for autoimmune hepatitis  106
for Behçet’s disease  38
for bullous pemphigoid  44
for cicatricial pemphigoid  61,

166
for Crohn’s disease  67
for Goodpasture’s syndrome  

99
for mixed connective tissue dis-

ease  148
for multiple sclerosis  154
for myasthenia gravis  160
for pemphigus vulgaris  168
for polymyositis  176
in prevention of transplant

rejection  236
for Reiter’s syndrome  193
for systemic lupus erythemato-

sus  228–229
immunotherapy  120

for allergies  17
for alopecia areata  19
for multiple sclerosis  154–155

Imuran. See azathioprine
incidence, of autoimmune disease

vii–viii, 120
inclusion body myositis  120–121

sex differences in  145
incontinence, in transverse myelitis

240

infants and preschool children,
with autoimmune diseases
121–122

infections  122–123
and chronic fatigue syndrome

54–55
in HIV-infected (AIDS) patients

9–11
myocarditis caused by  161
neutropenia and  164–165
opportunistic  166

in HIV-infected (AIDS)
patients  9, 10

with pemphigus vulgaris  168
and perivenous

encephalomyelitis  169–170
and Reiter’s syndrome

190–192
and rheumatoid arthritis  201
and Sjögren’s syndrome  216

infertility. See also sperm (testicular)
autoimmunity

autoantibodies and  92
endometriosis and  82

inflammation  123
inflammatory, definition of  123
inflammatory bowel disease  88,

242. See also Crohn’s disease
in children  52

inflammatory myopathy. See der-
matomyositis; inclusion body
myositis

infliximab (Remicade)
for Crohn’s disease  67
for rheumatoid arthritis  199

innate immunity  123, 162, 164
insulin  123–124

genetically engineered  127
therapy with  126

injection aids in  127
insulin-dependent diabetes (type 1)

30, 31, 40, 46, 52, 74, 121–122,
123–126

in adolescents  5–6
in African Americans  7
breast-feeding and  43
celebrities with  47
deaths caused by  70
and driving  76
and eating disorders  77
economic cost of  77
exercise in  86
and family functioning  91

female:male ratio in  254
in Hispanics/Latinos  108
hospitalization for  112
intensive therapy for  77
and life expectancy  140
menopause and  147
menstrual problems in  147
in Native Americans  163
and polyglandular autoimmune

syndromes  173, 174
and pregnancy  125, 178
prevention of  21
research on  126–127
risk factors for  202
and school attendance  208
screening for  122, 126
and stiff-man syndrome  221
treatment of  32

insulin-induced hypoglycemia test
4

insulin pumps  127
insurance  127–128. See also

Medicare/Medicaid
lack of, among Native Ameri-

cans  163
interferons  128

therapy with
adverse effects and side

effects of  154
for multiple sclerosis  154

interleukins  128
IL-1  128
IL-2  128
IL-3  128
IL-4, in multiple sclerosis  156
IL-10, for Crohn’s disease  68

interstitial cystitis  39, 74, 
128–132

alcohol and  11–12
economic cost of  78
exercise in  131
menstrual problems in  147
smoking and  131

intracytoplasmic sperm injection,
for sperm autoimmunity  219

intrauterine insemination, for
sperm autoimmunity  219

intravenous immunoglobulin
for dermatomyositis  73
for Evans’ syndrome  86
in Guillain-Barré syndrome

103
for myasthenia gravis  160

Index   355



intrinsic factor  170
in vitro fertilization, for sperm

autoimmunity  219
iodine, radioactive, for Graves’ dis-

ease  101
IPF. See idiopathic pulmonary fibro-

sis
iridocyclitis, in ankylosing spondyli-

tis  24
iritis  133, 245

in ankylosing spondylitis  24, 25
iron supplements, interactions with

other drugs  144
ischemia  246
islet cell transplantation  127
ITP. See idiopathic thrombocy-

topenic purpura
IVIg. See intravenous immunoglob-

ulin

J

JAS. See juvenile ankylosing
spondylitis

joint care, in rheumatoid arthritis
198

joint replacement, for rheumatoid
arthritis  199–200

juvenile ankylosing spondylitis  22
juvenile arthritis  6, 122, 133–136

exercise in  136
in Native Americans  163
pauciarticular  133
polyarticular  133–134
and school attendance  208
systemic  134

juvenile diabetes. See insulin-
dependent diabetes (type 1)

juvenile pernicious anemia  170

K

Kaposi’s sarcoma, in HIV-infected
(AIDS) patients  9–10, 11

kava  21
keratitis, with scleritis  209
keratoconjunctivitis sicca  216
keratoderma blenorrhagica, in

Reiter’s syndrome  192
ketones  124
kidney(s). See also antiglomerular

basement membrane disease; IgA
nephropathy

in ankylosing spondylitis  24
cryoglobulinemia and  85

in diabetes  124
in Goodpasture’s syndrome  99
in scleroderma  213, 214
in systemic lupus erythematosus

226, 231–232
in Wegener’s granulomatosis

251, 252
kidney failure  124
killer T cells. See T cytotoxic cell(s)
Kveim test, in sarcoidosis  205

L

labyrinthectomy, in Ménière’s dis-
ease  146

Lambert-Eaton myasthenia syn-
drome  137–138

Landry’s ascending paralysis. See
Guillain-Barré syndrome

laparoscopy, in endometriosis  82,
83

laparotomy, for endometriosis  83
larch  21
Latinos. See Hispanics/Latinos
laughing/weeping syndrome  151
LEMS. See Lambert-Eaton myasthe-

nia syndrome
leukemia

childhood, in offspring of par-
ents with autoimmune dis-
ease  52

definition of  138
Leukeran. See chlorambucil
leukocytes  138. See also agranulo-

cytes
leukoencephalitis, acute necrotizing

hemorrhagic  138
leukopenia  138

with Cytoxan therapy  116
leukotriene modifiers  13–14
Leustatin. See cladribine
lichen planus  138–139
life expectancy  139–140
life insurance  128
ligusticum (osha)  21
linomide (Roquinimex), for multi-

ple sclerosis  154
liposomes  97, 98
liver and kidney microsome anti-

bodies, in autoimmune hepatitis
106

liver disease. See also hepatitis
(autoimmune)

in ulcerative colitis  242–243

liver transplantation, for autoim-
mune hepatitis  106

lomatium  21
lung(s). See also idiopathic pul-

monary fibrosis
in ankylosing spondylitis  23,

24–25, 25
in Goodpasture’s syndrome  

99
in sarcoidosis  204, 205, 207
in scleroderma  213, 214
in systemic lupus erythematosus

226
in Wegener’s granulomatosis

251
lung transplantation, for idiopathic

pulmonary fibrosis  116
lupoid hepatitis. See hepatitis

(autoimmune)
lupus

discoid. See discoid lupus
drug-induced  75, 224
neonatal  224
systemic. See systemic lupus ery-

thematosus
lupus anticoagulant  27
Lyme disease

fibromyalgia-like disorder after
94

MS-like disorder after  152
lymph  140
lymphatic organs. See lymphoid

organs
lymphatic vessels  140
lymph glands. See lymph nodes
lymph nodes  140
lymphocytes  140–141. See also B

lymphocyte(s); T lymphocyte(s)
clonal deletion of  62
clonal expansion of  62

lymphoid organs  141
lymphokines  69, 141
lymphoma

autoimmune lymphoprolifera-
tive disorder and  35

in celiac disease  49
childhood, in offspring of par-

ents with autoimmune dis-
ease  52

in HIV-infected (AIDS) patients
9–10

in Sjögren’s syndrome  217
lymph system  141
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M

macrophage  26, 142
magnetic resonance imaging, in

multiple sclerosis  151, 153
magnetic resonance spectroscopy,

in multiple sclerosis  151
maitake  21
major histocompatibility complex

26, 142, 234, 241
and immune response to trans-

plants  236
malaria  98
malar rash, in systemic lupus ery-

thematosus  225
malnutrition, in celiac disease  48
managed care. See HMOs/managed

care
manipulative therapy. See alterna-

tive medical treatments
massage  20
mast cell  142
MCTD. See mixed connective tissue

disease
Medicare/Medicaid  142–143
medication(s), and autoimmune

diseases  143–144
medication compliance  143
medication interactions  144–145
meditation, in fibromyalgia  94
Medrol. See methylprednisolone
melanocyte transplants, autologous,

for vitiligo  250
membrane attack complex  64
memory cell  140–141, 145
men, and autoimmune diseases

145, 254
Ménière’s disease  34, 74, 145–146

age distribution of  8
alcohol and  12

meningitis, in Behçet’s disease
37–38

meningoencephalitis, in Behçet’s
disease  38

menopause  146–147
menstruation  147
6-mercaptopurine, for Crohn’s dis-

ease  67
mesalamine, for Crohn’s disease  67
methotrexate (Rheumatrex)  143

for ankylosing spondylitis  25
for Behçet’s disease  39
for bullous pemphigoid  44

for Crohn’s disease  68
for juvenile arthritis  135–136
for mixed connective tissue dis-

ease  148
for multiple sclerosis  154
for polychondritis  172
for polymyositis  176
for psoriasis  184
for rheumatoid arthritis  199
for scleroderma  214
for systemic lupus erythemato-

sus  228
methylprednisolone (Medrol)

for multiple sclerosis  153
for systemic lupus erythemato-

sus  228
methylxanthines  13
MG. See myasthenia gravis
MHC. See major histocompatibility

complex
microbes  147
micropigmentation, for vitiligo

250
migraine, in antiphospholipid syn-

drome  28
mind-body interventions. See alter-

native medical treatments
mineralocorticoid  2
minerals, for chronic fatigue syn-

drome  58
minocycline, for rheumatoid arthri-

tis  201
miscarriage

in antiphospholipid syndrome
27, 28, 92

hypothyroidism and  105
mitoxantrone (Novantrone), for

multiple sclerosis  154
mixed agglutination reaction test,

for sperm autoimmunity  218
mixed connective tissue disease

147–148
female:male ratio in  254
Raynaud’s phenomenon in

187–188
Moersch-Woltmann syndrome. See

stiff-man syndrome
moisturizers, for psoriasis  183
mold, allergy to, management of

15
molecular biology  148
molecule  148

monoclonal antibodies  148
therapy with, for multiple scle-

rosis  154
monocyte  148
monokines  69, 148
mononeuropathy  125
Mooren’s ulcer  88, 148–149
morphea  210, 211
mouth sores

in Behçet’s disease  37
in celiac disease  48
in cicatricial pemphigoid  166
in lichen planus  139
in neutropenia  164
in pemphigus vulgaris  

167–168
in Reiter’s syndrome  192

MS. See multiple sclerosis
mucous membrane pemphigoid. See

cicatricial pemphigoid
multiple sclerosis  30, 31, 40,

149–158
in African Americans  7
animal model for  88, 152, 153,

155–156
in Canada  45
celebrities with  47
in children  52
deaths caused by  70
and driving  76
economic cost of  78
estrogen and  39
exercise in  87
and family functioning  90
genetics of  152–153, 247
in Hispanics/Latinos  108
home care for  111
and life expectancy  140
and life insurance  128
in Native Americans  163
pain in  157, 167
pregnancy and  153
remission and relapse in  194
research on  153–154
risk factors for  202
sex differences in  145, 150,

254
sexual problems in  158
smoking and  217
symptoms of, treatment of

157–158
and transverse myelitis  238
treatment of  153–157
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unproven therapies for  156–157
vaccine for  155

musculoskeletal system, in
Wegener’s granulomatosis  252

music, with exercise  21
myasthenia gravis  137, 158–161

celebrities with  47
congenital  159
and driving  76
drug-induced  158
female:male ratio in  254
generalized  158
hospitalization for  112
juvenile, race/ethnicity and  186
and life expectancy  140
neonatal  159
and polyglandular autoimmune

syndromes  174
research on  161
restricted ocular  158, 159

myasthenic crisis  160
mycophenolate mofetil (CellCept),

for bullous pemphigoid  44
myelin  59–60, 70, 102, 149, 161
myelin basic protein  151, 152
myelitis. See also transverse myelitis

definition of  237
myocarditis, autoimmune  161–162

research on  162
myositis  162
myositis ossificans  162

N

nail fold capillaroscopy  188
nails, in lichen planus  139
narcotic analgesics, for interstitial

cystitis  130
National Center for Complemen-

tary and Alternative Medicine
(NCCAM)  20

National Institute of Allergy and
Infectious Disease, research sup-
ported by  62

on allergic asthma  6–7
on HIV infection/AIDS  11
on transplant rejection  236–237

National Institute of Arthritis and
Musculoskeletal and Skin Dis-
eases, research supported by

on fibromyalgia  94
on rheumatoid arthritis

200–202
on scleroderma  213–214

on systemic lupus erythemato-
sus  230–231

National Institute of Diabetes and
Digestive and Kidney Diseases
126

National Institute of Environmental
Health Sciences  83–84

National Institute of Neurological
Disorders and Stroke, research
supported by, on myasthenia
gravis  161

National Institutes of Health
educational programs of  79
research supported by, on

rheumatoid arthritis
200–202

Native Americans. See also Alaska
Natives

with autoimmune diseases  31,
163

rheumatoid arthritis in  31, 
163

systemic lupus erythematosus in
163, 225

natural health care. See alternative
medical treatments

natural immunity  164
natural killer (NK) cells  26, 164
NCCAM. See National Center for

Complementary and Alternative
Medicine

necrosis  164, 246, 251
nedocromil  13
Neoral. See cyclosporine
neostigmine, for myasthenia gravis

160
nerve conduction test  103

in myasthenia gravis  160
nerve impulse conduction, therapy

for, in multiple sclerosis  155
neuropathies  164. See also diabetic

neuropathy; Guillain-Barré syn-
drome

compression  168–169
demyelinating  70, 168. See also

chronic inflammatory
demyelinating polyneuropa-
thy; experimental allergic
encephalomyelitis; leukoen-
cephalitis; multiple sclerosis

entrapment  169
neuronal (axonal)  168
peripheral  168–169

neutropenia  164–165
age distribution of  8

neutrophil(s)  100, 164, 165
nevirapine, for prevention of

maternal HIV transmission  109
NIAID. See National Institute of

Allergy and Infectious Disease
NIAMS. See National Institute of

Arthritis and Musculoskeletal and
Skin Diseases

nicotine, for ulcerative colitis  244
NIEHS. See National Institute of

Environmental Health Sciences
NIH. See National Institutes of

Health
NINDS. See National Institute of

Neurological Disorders and Stroke
noncompliance with therapy  143
nonnucleoside reverse transcriptase

inhibitors, for HIV-infected (AIDS)
patients  10

nonsteroidal anti-inflammatory
drugs

for ankylosing spondylitis  25
for chronic fatigue syndrome

57–58
for essential mixed cryoglobu-

linemia  85
for juvenile arthritis  135
for mixed connective tissue dis-

ease  148
for polychondritis  172
for polymyalgia rheumatica  176
for postmyocardial infarction

syndrome  176–177
for postpericardiotomy syn-

drome  177
for Reiter’s syndrome  193
for Sjögren’s syndrome  217
for systemic lupus erythemato-

sus  227–228
nontropical sprue. See celiac disease
Norplant  39
Novantrone. See mitoxantrone
nucleoside analogs, for HIV-infected

(AIDS) patients  10
nucleus  165
nutrition. See diet/nutrition
nystagmus  146

O

OCP. See ocular cicatricial pem-
phigoid
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ocular cicatricial pemphigoid  40,
60–61, 88, 166

oils  21
oligoclonal bands  152
opportunistic infection  166

in HIV-infected (AIDS) patients
9, 10

opsonization  64, 166
optic neuritis, in multiple sclerosis

150
oral contraceptives, systemic lupus

erythematosus and  231
oral hypoglycemic drugs, interac-

tions with alcohol  144
Oregon grape  21
osha (ligusticum)  21
osteoporosis

in celiac disease  49
chronic lung disease and  13
in ulcerative colitis  243

oxygen therapy, for idiopathic pul-
monary fibrosis  116

P

PA. See pernicious anemia
pain  167

acute  167
in ankylosing spondylitis  167
chronic  167
in Crohn’s disease  167
in fibromyalgia  93–94, 167
in interstitial cystitis  128–129
in multiple sclerosis  167

treatment of  157
in postmyocardial infarction

syndrome  176
in psoriasis  167
in rheumatoid arthritis  167,

196–197
in scleritis  209
in scleroderma  167
in systemic lupus erythematosus

167, 225–226
in transverse myelitis  239–240
in ulcerative colitis  167, 242
in Wegener’s granulomatosis

252
PAN. See polyarteritis nodosa
pancreas  123–124
pancreas transplantation  127
pangenesis  96
panic disorder, in chronic fatigue

syndrome  56, 57

paralysis. See also Guillain-Barré
syndrome

in multiple sclerosis  151
in transverse myelitis  240

parasite  167
paresthesias, in multiple sclerosis

151
pathogen, definition of  167
pathogenesis, definition of  167
pathogenic, definition of  167
pauciarticular, definition of  133
PBC. See primary biliary cirrhosis
PCP. See Pneumocystis carinii pneu-

monia
pemphigoid. See cicatricial pem-

phigoid
pemphigoid gestationis. See herpes

gestationis
pemphigus vulgaris  167–168
D-penicillamine, myasthenia gravis

caused by  158
pentosan polysulfate sodium (Elm-

iron), for interstitial cystitis  130
peptide therapy, for multiple sclero-

sis  155–156
pericarditis

postcardiotomy. See Dressler’s
syndrome; postmyocardial
infarction syndrome

post-MI. See Dressler’s syn-
drome; postmyocardial
infarction syndrome

in Reiter’s syndrome  192
pericardium, in Dressler’s syndrome

75–76
periodontal disease, in diabetes

125
periodontitis, with neutropenia

164
peripheral blood stem cell trans-

plantation  220
peripheral neuropathy  125,

168–169
age distribution of  8

perivenous encephalomyelitis
169–170

pernicious anemia  170
and polyglandular autoimmune

syndromes  174
and stiff-man syndrome  221

pet allergy, management of  16
petechiae  117

PGAS. See polyglandular autoim-
mune syndromes

phagocytes  170
phagocytosis  164, 170–171. See also

opsonization
phagosome  171
phenotype  171
phospholipids  27
phototherapy, for psoriasis  183–184
physical therapy. See also exercise

in ankylosing spondylitis  25
in juvenile arthritis  136

pilocarpine (Salagen)  255
for Sjögren’s syndrome  217

pituitary gland  2, 3
plaque, in psoriasis  181, 182
Plaquenil, for discoid lupus  75
plasma  171
plasma cells  40–41, 119, 140, 171
plasmapheresis

for essential mixed cryoglobu-
linemia  85

for Goodpasture’s syndrome  99
for Guillain-Barré syndrome  103
for multiple sclerosis  154–155
for myasthenia gravis  160
for pemphigus vulgaris  168
for vasculitis  246

platelets  117, 171
pleurisy, in postmyocardial infarc-

tion syndrome  176
pleurodynia  162
PN. See peripheral neuropathy
Pneumocystis carinii pneumonia, in

HIV-infected (AIDS) patients
10–11

pollen allergy, management of  15
polyarteritis nodosa  40, 88, 152,

171–172
neuropathy in  169
and scleritis  209

polyarthritis, in rheumatic fever
195

polyarticular, definition of  133
polychondritis  40, 172–173
polyendocrine deficiency syndrome

2
polyglandular autoimmune syn-

dromes  173–174
polyglandular deficiency syndrome.

See polyglandular autoimmune
syndromes

Index   359



polymyalgia rheumatica  174–176
age distribution of  8
and giant cell arteritis  235

polymyositis  120, 162, 176
Raynaud’s phenomenon in

187–188
postcardiac injury syndrome. See

Dressler’s syndrome; postmyocar-
dial infarction syndrome

postcardiotomy pericarditis. See
Dressler’s syndrome; postmyocar-
dial infarction syndrome; post-
pericardiotomy syndrome

postcoital test, for sperm autoim-
munity  218

postinfarction syndrome. See post-
myocardial infarction syndrome

post-MI pericarditis. See Dressler’s
syndrome; postmyocardial infarc-
tion syndrome

postmyocardial infarction syndrome
176–177

postpericardiotomy syndrome  177
pouchitis  244
PPS. See postpericardiotomy syn-

drome
prednisone  143

adverse effects and side effects
of  106

for autoimmune hepatitis
106–107

for Behçet’s disease  38
for bullous pemphigoid  44
for cicatricial pemphigoid  61,

166
for dermatomyositis  73
for idiopathic pulmonary fibrosis

116
for Lambert-Eaton myasthenia

syndrome  137
for mixed connective tissue dis-

ease  148
for Mooren’s ulcer  149
for myasthenia gravis  160
for polychondritis  172
for polymyalgia rheumatica

175
for polymyositis  176
for sarcoidosis  206
for sperm autoimmunity  219
for systemic lupus erythemato-

sus  228

for temporal arteritis/GCV  235
for ulcerative colitis  243
for Wegener’s granulomatosis

252–253
pregnancy  177–178. See also herpes

gestationis
Addison’s disease and  4
antiphospholipid syndrome and

28–29, 92
diabetes and  125, 178
endometriosis and  82–83
Graves’ disease and  178
Hashimoto’s thyroiditis and  178
multiple sclerosis and  153
rheumatoid arthritis and  178,

201
sarcoidosis and  205–206
systemic lupus erythematosus

and  178, 230
prevalence  178
prevention, of autoimmune disease

xi
primary agammaglobulinemia

178–180
primary biliary cirrhosis  180–181

in Alaska Natives  11
female:male ratio in  254
liver dysfunction in  11

primary immune response  181
procainamide  84
programmed cell death. See apopto-

sis
progressive multifocal leukoen-

cephalopathy  152
progressive systemic sclerosis. See

scleroderma
prostatitis, in Reiter’s syndrome  191
protease inhibitors, for HIV-infected

(AIDS) patients  10
protein-antigen feeding, for multi-

ple sclerosis  156
proteins  181
psoralen photochemotherapy. See

also psoralen with ultraviolet A
adverse effects and side effects

of  249
psoralen with ultraviolet A

for psoriasis  183–184
for vitiligo  249

psoriasis  31, 181–184
economic cost of  78
erythrodermic  182

guttate  182
hospitalization for  112
inverse  182
pain in  167
plaque  182
pustular  182
treatment of  21

psoriatic arthritis  184
pulmonary embolism, in antiphos-

pholipid syndrome  28
pulmonary function testing

in myasthenia gravis  160
in sarcoidosis  205

pulmonary hypertension  116
purpura. See also idiopathic throm-

bocytopenic purpura
definition of  117

PUVA. See psoralen with ultraviolet
A

PV. See pemphigus vulgaris
pyridostigmine, for myasthenia

gravis  160

Q

quality of life  185
rheumatoid arthritis and  202
systemic lupus erythematosus

and  229

R

RA. See rheumatoid arthritis
race/ethnicity, and autoimmune

disease  31, 186
radioactive iodine, for Graves’ dis-

ease  101
radioallergosorbent test  15
RAST. See radioallergosorbent test
Raynaud’s phenomenon  186–190,

210
exercise and  189
primary  187
secondary 187–188
smoking and  189

Rebif. See beta interferon
recombinant DNA technology. See

genetic engineering
red blood cells. See erythrocytes/red

blood cells
reduviid bugs  50
reishi  21
Reiter’s syndrome  190–193

exercise in  192–193
sex differences in  145
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relapse  193
relapsing polychondritis  88
relative risk  193
relaxin  214
religion/spirituality  193–194
Remicade. See infliximab
remission  33, 134, 143, 194
remyelination, in multiple sclerosis

156
rescue process, in bone marrow

transplant  42
research. See clinical

studies/research
rest

in Reiter’s syndrome  192
in rheumatoid arthritis  198

retinoic acid, for lichen planus
139

retinoid, for psoriasis
systemic  184
topical  183

retinopathy, in diabetes  124–125
retrobulbar neuritis, in multiple

sclerosis  150
rheumatic disease  210
rheumatic fever  31, 46, 122, 161,

194–196
in adolescents  6
deaths caused by  70
estrogen and  39

rheumatoid arthritis  73, 88, 123,
196–200

adult versus juvenile  134
age distribution of  8, 196
in Alaska Natives  11
alternative medicine therapies

for  21
apoptotic defects in  30
in Asian Americans  30
in Canada  45
celebrities with  47
children of parents with  90
economic cost of  78, 110
exercise in  87, 198
and family functioning  90
female:male ratio in  254
home care for  111
hospitalization for  112
and infertility  92
juvenile  52, 122, 133–136

systemic onset  122
and life expectancy  140

menopause and  147
in Native Americans  31, 163
neuropathy in  169
pain in  167, 196–197
pregnancy and  178, 201
Raynaud’s phenomenon in

187–188
research on  200–202
risk factors for  202
and scleritis  208–209
sexual dysfunction in  215
smoking and  217
treatment of  32, 196, 198–200,

201–202
compliance issues in  143
in managed care  110–111

rheumatoid factor  133–134, 175,
197

rheumatoid nodules  197
Rheumatrex. See methotrexate
rhinitis, allergic. See allergic rhinitis
rhinorrhea, in Wegener’s granulo-

matosis  251
risk

absolute  1
relative  193

risk factors  202
RNA (ribonucleic acid)  202
rolipram  156
Romaña’s sign  50–51
Roquinimex. See linomide
RP. See Raynaud’s phenomenon

S
sacral nerve root stimulation, for

interstitial cystitis  132
sacroiliitis, in Reiter’s syndrome

191
SADBE. See squaric acid dibutyl

ester
saddle nose deformity  251
salicylic acid, for psoriasis  183
salivary glands  203

in Sjögren’s syndrome  215
saliva substitutes, for Sjögren’s syn-

drome  217
salpingitis, in Reiter’s syndrome

191
Sandimmune. See cyclosporine
sarcoidosis  40, 203–206

neuropathy in  169
pregnancy and  205–206
research on  206–208

SBE. See subacute bacterial endo-
carditis

scavenger cells  208
SCHIP. See State Children’s Health

Insurance Program
Schirmer test  216
Schmidt’s syndrome  2, 174
school attendance, with autoim-

mune diseases  208
SCID. See severe combined immun-

odeficiency
SCID mouse  208
Scl-70, antibodies against, in sclero-

derma  212
scleritis  40, 208–209

in Wegener’s granulomatosis
209, 252

sclerodactyly  210
scleroderma  84, 88, 209–213. See

also CREST syndrome
in African Americans  7
celebrity with  47
in children  52
diffuse  211
female:male ratio in  254
limited  211
linear  210, 211
localized  209, 210, 211
in Native Americans  31, 163
neuropathy in  169
pain in  167
Raynaud’s phenomenon in

187–188
research on  213–214
risk factors for  202
sexual dysfunction in  215
sine  211
smoking and  217
systemic  209, 210–211

sclerosis, definition of  149
secondary immune response  214
sed rate. See erythrocyte sedimenta-

tion rate
seizures, in celiac disease  49
selective IgA deficiency  179–180
self-antigen  214
self-tolerance  214
seronegative spondyloarthropathy

190
serum  215
severe combined immunodefi-

ciency, gene therapy for  96–97
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sexuality and sexual problems
215

in multiple sclerosis  158
in rheumatoid arthritis  215
in scleroderma  215

shiitake  21
short stature, in celiac disease  49
sickle-cell anemia  98
sign  215
sinusitis, in Wegener’s granulo-

matosis  251
Sjögren’s syndrome  40, 123,

215–217
age distribution of  8
female:male ratio in  254
menopause and  147
primary  216
Raynaud’s phenomenon in

187–188
risk factors for  202
salivary glands in  203
secondary 216

skin
in Behçet’s disease  38
in cicatricial pemphigoid  166
in discoid lupus  75
in lichen planus  138–139
in pemphigus vulgaris  167–168
in polyarteritis nodosa  171
in psoriasis  181–184
in Raynaud’s phenomenon

186–187
in sarcoidosis  204
in scleroderma  209–213
in systemic lupus erythematosus

225
in vesicobullous dermatoses

246–247
in vitiligo  247–250
in Wegener’s granulomatosis

252
skin grafts, in vitiligo

autologous  250
using blisters  250

skin tests, for allergies  15
SLE. See systemic lupus erythe-

matosus
slit lamp examination, in sarcoido-

sis  205
small-cell lung cancer, and Lam-

bert-Eaton myasthenia syndrome
137

smoking  217
and Goodpasture’s syndrome

217
and Graves’ disease  217
and interstitial cystitis  131
and multiple sclerosis  217
and Raynaud’s phenomenon  189
and rheumatoid arthritis  217
and scleroderma  217

smooth muscle cell antibodies, in
autoimmune hepatitis  106

SO. See sympathetic ophthalmia
Soriatane. See acitretin
spasticity

definition of  151
in multiple sclerosis  151

treatment of  157
in transverse myelitis  240

sperm (testicular) autoimmunity
217–219

and infertility  92
spinal ischemia, and transverse

myelitis  238–239
spinal tap  103
spleen  219
splenectomy, for Evans’ syndrome

86
spondylitis

definition of  22, 23
in Reiter’s syndrome  191

squaric acid dibutyl ester, for alope-
cia areata  19

State Children’s Health Insurance
Program  142

stem cells  41, 138, 219–220
multipotent  219–220
pluripotent  219–220
transfusions of, for scleroderma

214
stem cell transplant  220–221
steroids. See also corticosteroid(s);

specific steroid
for allergies  17
for asthma  14
for multiple sclerosis  153–154
for perivenous

encephalomyelitis  170
for polychondritis  172–173
for vitiligo  248–249

sticky blood. See antiphospholipid
syndrome

stiff-man syndrome  221–222

Still’s disease  134
stoma  68, 131
streptococcal infection

and Behçet’s disease  37, 39
and rheumatic fever  194–196

stress
and autoimmune diseases  31
and chronic fatigue syndrome

55
and Raynaud’s phenomenon

189
reduction, in rheumatoid arthri-

tis  198
stress proteins. See heat shock pro-

teins
stroke

in antiphospholipid syndrome
28

in Behçet’s disease  38
in diabetes  125
in systemic lupus erythematosus

112–113
subacute bacterial endocarditis

222–223
subcutaneous nodules, in rheu-

matic fever  195
subglottic stenosis, in Wegener’s

granulomatosis  252
subunit vaccine  223
sulfasalazine (Azulfidine)

for ankylosing spondylitis  25
for ulcerative colitis  243

sunlight
for psoriasis treatment  182,

183
sensitivity to, in systemic lupus

erythematosus  225, 227
sunscreens, for vitiligo  250
superantigens  223
support groups, for vitiligo  250
suppressor T cell(s)  223. See also T

suppressor cell(s)
surface markers  223
surgery

for Crohn’s disease  68
for endometriosis  83
for Graves’ disease  101
for interstitial cystitis  131
for Ménière’s disease  146
for rheumatoid arthritis

199–200
for ulcerative colitis  243, 244
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sympathetic ophthalmia  40,
223–224

symptom  224
syndrome  224
syngeneic transplantation  41
synovectomy, for rheumatoid

arthritis  200
synovitis  196
syringomyelia  152
systemic, definition of  224
systemic lupus erythematosus  31,

46, 73, 74, 88, 152, 224–230
in African Americans  7, 225
in Alaska Natives  11
alternative medicine therapies

for  21–22
antinuclear antibodies in  27
apoptotic defects in  30
in Asian Americans  30, 225
in Canada  45
celebrity with  47
in children  52
comorbid disease in  112–113
deaths caused by  70
economic cost of  78–79
estrogen and  39
exercise in  86
flares  112, 225, 229

and infertility  92
in Hispanics/Latinos  108, 225
hospitalization for  112
and infertility  92
and life expectancy  140
menopause and  147
in Native Americans  163, 225
neuropathy in  169
pain in  167, 225–226
and pregnancy  178, 230
race/ethnicity and  186
Raynaud’s phenomenon in

187–188
research on  230–232
risk factors for  202
salivary glands in  203
and scleritis  209
sex differences in  145, 225,

254
treatment of  32
work/employment in  80

systemic onset juvenile rheumatoid
arthritis  122

systemic sclerosis. See scleroderma

T

TA. See Takayasu’s arteritis
tacrolimus, for autoimmune hepati-

tis  106
Takayasu’s arteritis  40, 233–234

in Asian Americans  30
and polyarteritis nodosa  171

tanning beds  21
tattooing, for vitiligo  250
tazarotene (Tazorac), for psoriasis

183
TB. See tuberculosis
T cell(s). See T lymphocyte(s)
T cell receptor  46, 234, 241
TCR. See T cell receptor
T cytotoxic cell(s)  26, 47, 234

heat shock proteins and  105
telangiectasias  210–211
temporal arteritis/GCV  40, 235

age distribution of  8
and polyarteritis nodosa  171
and polymyalgia rheumatica

175, 176
tendinitis, in ankylosing spondylitis

23
tendon reconstruction, for rheuma-

toid arthritis  200
TENS. See transcutaneous electrical

nerve stimulation
thalidomide, for Behçet’s disease

39
T helper cell(s)  46–47, 235
thionamides, for Graves’ disease

101
thrombocytopenia. See also Evans’

syndrome; idiopathic thrombocy-
topenic purpura

in antiphospholipid syndrome
28

immune-mediated, in children
52

thrombophlebitis, in Behçet’s dis-
ease  38

thrombosis  171, 246
in antiphospholipid syndrome

27, 28, 29, 92
thymectomy, for myasthenia gravis

160
thymoma  159
thymus  159, 235
thyroid antibodies  104

and infertility  92

thyroid disease. See Graves’ disease;
thyroiditis

thyroid hormone replacement  105
thyroiditis

autoimmune. See Hashimoto’s
thyroiditis

in children  52
chronic lymphocytic. See

Hashimoto’s thyroiditis
and stiff-man syndrome  221

thyroxine, therapy with  105
tinnitus  34

in Ménière’s disease  145–146
tissue typing  236
T lymphocyte(s)  50, 128, 140–141,

234, 236, 241
in agammaglobulinemia  178
clonal deletion of  62
in sarcoidosis  207
in Sjögren’s syndrome  215–216

TNF. See tumor necrosis factor
tolerance  236

induction of, in transplant recip-
ients  237

topoisomerase-1, antibodies
against, in scleroderma  212

total lymphoid irradiation, for mul-
tiple sclerosis  154

toxins  236
transcutaneous electrical nerve

stimulation, for interstitial cystitis
130–131

transplant rejection  236–237
transverse myelitis  237–241

acute  152, 238, 239
recurrent (relapsing)  240
subacute  239

treatment, of autoimmune disease
x–xi, 32–33

tremors, in multiple sclerosis  158
tricyclic antidepressants, for chronic

fatigue syndrome  57
trigeminal neuralgia, in multiple

sclerosis, treatment of  157
tri-molecular complex  241
tropical spastic paraparesis  152
L-tryptophan  84
T suppressor cell(s)  241. See also

suppressor T cell(s)
tuberculosis, and adrenal insuffi-

ciency  2–3, 4
tumor necrosis factor  67, 68, 241
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U

ulcerative colitis  66, 88, 242–244
in children  52
economic cost of  77
pain in  167, 242
risk factors for  202

ulcers, aphthous
in Behçet’s disease  37
in celiac disease  48

ultraviolet light therapy. See also
psoralen with ultraviolet A

for lichen planus  139
for psoriasis  183–184
for scleroderma  214

umbilical cord blood transplanta-
tion  220

upper respiratory tract, in
Wegener’s granulomatosis  251

urethritis, in Reiter’s syndrome
190–193

urostomy  131
uveitis  40, 88–89, 133, 244–245.

See also sympathetic ophthalmia
in ankylosing spondylitis  24,

25
anterior  245
endogenous  245
with scleritis  209
sympathetic  245

V

vaccination  246
and perivenous

encephalomyelitis  169–170
vaccine  246

for multiple sclerosis  155
subunit  223

vacuoles  120
vasculitis  171, 246. See also Churg-

Strauss syndrome; Wegener’s
granulomatosis

in Behçet’s disease  37
in cryoglobulinemia  69

vasectomy  218

vasodilator, for Raynaud’s phenom-
enon  190

vasospasm  186
vector(s), in gene therapy  96–97
vertigo, in Ménière’s disease

145–146
vesiculobullous dermatoses

246–247
vestibular neurectomy, in Ménière’s

disease  146
veterans  247
Vikings  247
villi, intestinal  47
vinyl chloride  84
virus(es)  247

and acute necrotizing hemor-
rhagic leukoencephalitis  138

and autoimmune diseases  31,
123

and chronic fatigue syndrome
54

and Guillain-Barré syndrome
102

and multiple sclerosis  152
myocarditis caused by  45–46
and postpericardiotomy syn-

drome  177
and sarcoidosis  207–208
and transverse myelitis  238
as vectors for gene therapy  97

vitamin(s)  21
for chronic fatigue syndrome  58

vitamin A, for lichen planus  139
vitamin B12, in pernicious anemia

170
vitamin D, for infants  21
vitiligo  2, 7, 247–250

in adolescents  6
celebrity with  47
in children of parents with  52
and polyglandular autoimmune

syndromes  174
vulvovaginitis, in Reiter’s syndrome

191

W

Waldenström’s macroglobulinemia
63

waning immunity  251
warfarin (Coumadin), for antiphos-

pholipid syndrome  28
weakness

in multiple sclerosis, treatment
of  157

in myasthenia gravis  158–161
in polymyositis  176
in transverse myelitis  240

Wegener’s granulomatosis
251–253

and polyarteritis nodosa  171
and scleritis  209, 252

weight  253
Western Hurst syndrome. See

leukoencephalitis, acute necrotiz-
ing hemorrhagic

Weston Hurst disease. See leukoen-
cephalitis, acute necrotizing hem-
orrhagic

wheal  15
white blood cells. See leukocytes
white finger. See also Raynaud’s

phenomenon
vibration-induced  188

women. See also pregnancy
and autoimmune diseases  31,

53, 111, 253–254
causes of death in, autoimmune

diseases as  70
work. See employment/work

X

xenograft  100, 255
xerostomia  203, 255

in Sjögren’s syndrome  216

Z

zinc, for Crohn’s disease  68–69
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