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Foreword to the First Edition
by Henrietta Aladjem

Cofounder, Lupus Foundation of America
Editor, Lupus World
Watertown, Massachusetts

As someone once said, the story of lupus is one that we should know more
about. For patients who want and need information about their disease, who
want to take charge of their lives in the face of illness, and who want the ability
to carry on an intelligent discussion of treatment with their physicians, reading
The Lupus Book is an important step.

When I was first diagnosed with lupus in 1953, I scanned a few medical
libraries for facts about the disease. It should have been relatively easy for me
to turn up some information, since I had worked at Widener Library in Cam-
bridge, Massachusetts, for several years and had an understanding of how such
things were categorized. Yet the search originally yielded only a single book,
published by the Finsteen Institute in Denmark, and this tiny publication dealt
only with the worldwide prevalence of lupus and tuberculosis. I conveyed my
dismay and chagrin at this lack of information to several reference libraries. It
was apparent that few physicians were interested in writing about this disease,
which had rather suddenly become my disease.

Through all these years, I never came across a book about lupus written in
language simple enough for patients to understand. As a matter of fact, medical
jargon is becoming so complicated that even doctors are finding it hard to com-
municate with one another.

The lupus patient can easily become bewildered, suffering not only from the
relentless attack of the disease, but also from the fear of death and dying and
the lack of understanding about what this disease can and will do to a human
life. Now, for the first time, The Lupus Book will describe to the patient in lay
language the latest medical findings about this disease and the treatments de-
signed to ameliorate it. Patients, their families, and their friends will benefit
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from The Lupus Book, and so will nurses, social workers, pharmacists, dentists,
and mental health workers or anyone else who wants to know more about it.

Education of the medical community at large about lupus is of critical im-
portance. We need to ease the burden of the rheumatologist and immunologist,
who often do not have sufficient time to deal with the multisystem problems of
their lupus patients. Such practitioners will have much more success dealing
with informed patients who have confidence in their potential to help themselves
and willingly comply with prescribed medications and treatments.

Some health organizations, such as the Arthritis Foundation and the Lupus
Foundation of America, have made attempts to educate the lupus patient. Each
year, they mail thousands of easy-to-understand, well-researched educational
pamphlets and medical papers to patients all over the world, in many different
languages. However, The Lupus Book, with all the information one might need
close at hand, will prove a blessing in that it summarizes and makes readable
all the pertinent information in a single source.

Today, there are hundreds, perhaps thousands of papers on immunology, au-
toimmunity, and lupus, and there are quite a few books on the subject. As the
clouds of darkness break and a highly promising blue sky illuminates the sci-
entific horizon, patients everywhere are beginning to feel more hopeful. They
are hoping for new cures, medications with less side effects, a better quality of
life, and perhaps a cure in our lifetime, so that we can call an end to so much
suffering and so many unnecessary deaths.

Had there been a book like The Lupus Book when I had active lupus (fortu-
nately, I have been in complete remission for 25 years), much suffering would
have been spared, not only for myself but for my spouse and children as well.
The Lupus Book is an important addition to the patient-oriented literature on
lupus and takes its place alongside its sister textbook Dubois’ Lupus Erythe-
matosus, by Drs. Wallace and Hahn.



Preface to the Third Edition

Nearly 100,000 copies of The Lupus Book have been sold since it first appeared
in 1995. I have been overwhelmed by the number of faxes, E-mails, letters, and
telephone calls to my office with constructive suggestions, comments, and in-
quiries. In 2000, a revised and expanded edition to the original effort appeared,
and this represents a new effort to keep up to date with this rapidly expanding
field. Over 500 corrections, deletions, or additions recast this revision. New
sections relating to disability, economic impact of the disease, biologics, new
drugs, clinical indices, clinical trial methodology, adherence, and proactive treat-
ment strategies are now included. Sections relating to inflammation and the
causes of lupus have been significantly updated. I thank all of you who have
read The Lupus Book and wish you a happy, healthy future.

Los Angeles Daniel J. Wallace, MD
November 2004



This page intentionally left blank



Preface to the First Edition

I’m amazed at the number of lupus patients referred to me who have received
only a cursory explanation of their disease and a brief discussion of its man-
agement. They have no idea what to expect and therefore usually have many
questions, some of which I cannot yet answer. I have written this book for them
and their physicians. Rheumatology textbooks and lupus monographs are avail-
able at medical libraries, but the information in them is not presented in a way
that patients and their families can easily understand. The Arthritis Foundation
and lupus support groups (e.g., The American Lupus Society and the Lupus
Foundation of America) publish excellent pamphlets on various aspects of the
disorder, but these are often superficial; they do not explain in detail the dis-
ease’s mechanisms or put therapies in their proper context. Several books have
appeared for the lay audience, but with one notable exception, they are either
outdated, describe personal struggles, or concern themselves with promoting
coping strategies. (The exception are the books by Henrietta Aladjem; the Ap-
pendix lists her publications and her foreword to this book precedes this pref-
ace.) Less comprehensive monographs by physicians have appeared.

As a physician who specializes in theumatology and has a special interest in
lupus, I have tried to anticipate your questions with the most up-to-date infor-
mation we now have on causes, prevention, cure, exercise, diet, and many other
important topics. This book is a distillation of my experience in treating over a
thousand lupus patients.

The Lupus Book is in many ways a lay companion to Dubois’ Lupus Erythe-
matosus, which I coauthored with Bevra Hahn. This 955-page textbook contains
well over eight thousand references and is considered one of the most compre-
hensive works on the subject. I have duplicated the organization and structure
of this textbook here in an attempt to ‘‘translate’’ it for my patients. In doing
so, I have also kept in mind the many allied health professionals (physical
therapists, nurses, occupational therapists, social workers, psychologists, and
others) who may be involved in the detection and care of lupus patients.

I hope all of you find this work informative and enjoyable to read. If you are
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reading this book, you may have been diagnosed with lupus or suspect that you
have it. It is my hope that this book will help you work with your physician.
In some instances, to flesh out the details, I have used composite cases based
on real people I treat. Of course—as I learned early in my practice—no two
patients have exactly the same experience with this disease. But some of my
patients’ personal stories may ring true and help you cope with your own symp-
toms.

My book is not intended to be a substitute for advice given by your family
physician or the specialist you have been referred to. These doctors know your
medical history and related problems far better than I ever will and can provide
you with a perspective that it is not possible for me to impart.

The Lupus Book is not meant to be read from front to back. It is intended as
a resource for patients and caregivers who are interested in how various aspects
of the disease are approached. In particular, Chapters 5 to 9 may be very tech-
nical. The reader should not get discouraged; understanding immunology is a
daunting task even for physicians.

I wish to thank Lea & Febiger, my textbook publisher, for allowing me to
use materials from Dubois’ Lupus Erythematosus for this publication. Special
thanks are owed to Ruth Wreshner, my editor Frances Brock, Allan Metzger,
M.D., Nancy Horn, my medical artist Terri Hoffman, Joan Bossert and the
people at Oxford University Press, as well as my wife (and editor) Janice, and
our three children, Naomi, Phillip, and Sarah.

Additional thanks are owed to my long suffering secretary, Amanda Trujillo,
the Lupus Foundation of America (especially John Huber, Kerryn Coffman,
and Judy Madwin), The American Lupus Society (especially Leslie Epstein),
and Drs. R.H. Phillips and Jim Maguire for their inspiring writings on
lupus and rheumatoid arthritis.

Los Angeles D.J.W.
April 1995



Part 1l

INTRODUCTION AND
DEFINITIONS

Where should we start? The most logical place is with a definition of lupus. We
look at how it is classified as a disease and place it in its proper historical
perspective. This is followed by an overview of how lupus is distributed in the
population—in other words, who gets the disease, which parts of the world have
the highest prevalence of lupus, how many people have lupus in the United
States, at what age, and which sex is most affected.
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1
Why Write a Book on Lupus?

The first time someone hears the words ‘‘lupus erythematosus,”” he or she usu-
ally says “‘What?”> When 1 first started my practice, patients identified the term
with Peter Lupus, one of the characters on Mission Impossible, a popular tele-
vision series in the late 1960s. Sometimes it looks as though finding a cure for
lupus is an impossible mission, but there is much we do know, and the aim of
this book is to share that knowledge.

Lupus is the common name for the disorder known technically as lupus erythe-
matosus. This formal name includes systemic lupus erythematosus—where sys-
temic means affecting the entire body or internal system—or SLE for short. Al-
though underrecognized, lupus is an extremely important disease for many reasons:

= In the United States, nearly one million people suffer from lupus. It is more
common than better-known disorders such as leukemia, multiple sclerosis,
cystic fibrosis, and muscular dystrophy combined. Those who develop SLE
do so in the prime of life. And 90 percent of these sufferers are women, 90
percent of whom are in their childbearing years. Moreover, the effects of
the disease disrupt family life and account for billions of dollars in lost
productivity.

= Understanding the immunology of lupus will help us better understand
AIDS, infections in general, allergies, and cancer. Medical students are
often told, ‘‘Know lupus and you know medicine’” and lupus is the para-
digm of autoimmunity. This is because SLE can affect every part of the
body. The basic pathology of lupus, or the factors that cause the disease,
get to the core of how the human immune system functions. Nearly every
major advance in understanding lupus immunology has had a spillover ef-
fect—it has helped not only SLE patients but also those with immune-
related disorders such as allergies, cancer, HIV, and other infectious pro-
cesses.

= Lupus can be a very difficult disease to diagnose. Many lupus patients look
perfectly healthy, but surveys have shown that newly diagnosed patients
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have had symptoms or signs for an average of 3 years. A young woman
who complains of fatigue, achiness, stiffness, and low-grade fevers or swol-
len glands is often told she is experiencing stress, has picked up a virus that
is going around, or—worse—that she is exaggerating her symptoms. By
the time she is diagnosed with SLE, permanent damage to vital organs such
as the lungs or kidneys may have occurred. (Serious lupus is usually easy
to diagnose.) This book attempts to increase public awareness of the disease,
which could lead to earlier diagnosis.

The diseases of females are understudied by organized medicine. For years,
many medical protocols have tended to limit funded studies to males. A
survey done in the late 1980s showed that 70 to 80 percent of all research
participants in treatment protocols being conducted in the United States
were men. (Some of this bias can be explained by the preferential funding
given to Veterans Administration hospitals.) But diseases that primarily af-
fect females are funded to a lesser extent than other less common disorders,
such as leukemia or muscular dystrophy. If the population of patients suf-
fering from lupus were 90 percent male, I daresay that the medical com-
munity would be more responsive. Research on lupus is also relatively un-
derfunded compared to studies of other life-threatening diseases.

It is my opinion that there is a shortage of doctors capable of diagnosing and
treating SLE, a disease studied and managed by rheumatologists. Rheumatol-
ogy is one of the recognized subspecialties of internal medicine, along with car-
diology, gastroenterology, and pulmonary medicine, but it was certified only in
1972. It is therefore a relative newcomer—a field in which only 4000 of the
600,000 physicians in the United States are certified to practice.

Many patients who are told they have SLE do not. Some ten million Amer-
icans have a positive lupus blood screen (called antinuclear antibody, or
ANA) but only about one million of these actually have SLE. Since normal
patients and healthy relatives of those with autoimmune disease can have
positive tests for lupus, some physicians take the test results at face value
and inform their patients (especially young women) that they do indeed
have the disease or may succumb to it in future. Such patients may suffer
ill effects, especially if unnecessary treatments are prescribed. Also, many
disorders mimic SLE. A positive blood test for lupus may be found during
a viral illness, and unsuspecting physicians may draw the wrong conclu-
sions. Disorders closely related to SLE, such as scleroderma or polymyositis
(see Glossary for definitions of technical terms), may exhibit similar test
results but are treated quite differently. In approaching this difficult diag-
nosis, a complex diagnostic workup is often necessary, and few physicians
are equipped to interpret the necessary battery of tests. In these instances,
most physicians will consult a board-certified rheumatologist or recommend
that their patients visit such a specialist.

Now let’s get started—and we’ll begin by discussing what lupus really is.
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What Is Lupus?

In simple terms, lupus erythematosus develops when the body becomes allergic
to itself. Immunologically speaking, it is the opposite of what takes place in
cancer or AIDS. In lupus, the body overreacts to an unknown stimulus and
makes too many antibodies, or proteins directed against body tissue. Thus, lupus
is called an autoimmune disease (auto meaning self).

IS THERE AN “OFFICIAL”’ DEFINITION OF LUPUS?

The American College of Rheumatology (ACR), a professional association to
which nearly all rheumatologists in the United States belong, devised criteria
for defining the disease in 1971. These criteria were revised in 1982 and 1996,
and are shown in Table 2.1. The presence of 4 of the 11 criteria confirms the
diagnosis. These criteria apply only to SLE and not to drug-induced or discoid
(cutaneous) lupus. (These various forms of lupus are discussed under the next
heading.)

The first four criteria concern the skin: sun sensitivity, mouth sores, butterfly
rashes, and discoid (resembling a disk) lesions.

The second four criteria are associated with specific organ areas: the lining
of the heart or lung, the kidneys, the central nervous system, and the joints.

The remaining three criteria specify relevant laboratory abnormalities: altered
blood counts (low red blood cells, white blood cells, or platelets), positive ANA
(antinuclear antibody) testing, and other blood antibody abnormalities of the
disease. The ANA test is used as the primary diagnostic tool to determine
whether a person has lupus, but there are limits to its reliability, which we
discuss in Chapter 6. A patient can have SLE without fulfilling ACR criteria.
For example, a patient with a positive kidney biopsy for lupus may meet only
2 criteria if the ANA is also positive. Though over 90 percent sensitive and
specific for the diagnosis of SLE, the ACR criteria are primarily used for re-
search purposes as entry criteria for a study.

Many other manifestations of SLE are not included in the ACR criteria. They



[6] Introduction and Definitions

are excluded because they are not statistically important in differentiating SLE
from other rheumatic diseases. For example, a condition known as Raynaud’s
phenomenon (when one’s fingers turn white and then blue in cold weather) is
present in one-third of lupus patients. But it is not included in the criteria, since
95 percent of those suffering from scleroderma also have Raynaud’s. In other
words, it is not specific to SLE and therefore does not provide enough proof to
classify someone as having SLE. These particular manifestations of SLE will
be covered in detail in later chapters.

WHAT TYPES OF LUPUS ARE THERE?

Sometimes the autoimmune reaction of lupus can be limited just to the skin and
may result in a negative ANA blood test. This condition is called cutaneous or
discoid lupus erythematosus (DLE). Though this is not an entirely accurate term
(see Chapter 12), it helps distinguish these patients from those suffering with
systemic lupus. About 10 percent of lupus patients exhibit this condition. When
internal features are also present and fulfill ACR criteria (Table 2.1), we describe
the condition as systemic lupus erythematosus (SLE).

SLE patients who have symptoms of achiness, fatigue, pain on taking a deep
breath, fevers, swollen glands, and signs of swollen joints or rashes but whose
internal organs are not involved (for example, the heart, lung, kidney, or liver)
are said to have non-organ-threatening disease. Statistics vary, but on the basis

Table 2.1. ACR (1996) Revised Criteria for the Classification of Systemic Lupus Erythematosus

A person is said to have SLE if four of the eleven following criteria are present at any time:

Skin criteria

1. Butterfly rash (lupus rash over the cheeks and nose)

2. Discoid rash (a thick, disklike rash that scars, usually on sun-exposed areas)
3. Sun sensitivity (rash after being exposed to ultraviolet A and B light)

4. Oral ulcerations (recurrent sores in the mouth or nose)

Systemic criteria

5. Arthritis (inflammation of two peripheral joints with tenderness, swelling, or fluid)

6. Serositis (inflammation of the lining of the lung—also called the pleura—or the heart—also
called the pericardium)

7. Kidney disorder (protein in urine samples or abnormal sediment in urine seen under the mi-
croscope)

8. Neurologic disorder (seizures or psychosis with no other explanation)

Laboratory criteria

9. Blood abnormalities (hemolytic anemia, low white blood cell counts, low platelet counts)

10. Immunologic disorder (blood testing indicating either antiphospholipid antibodies, lupus anti-
coagulant, anti-DNA, false-positive syphilis test, or a positive anti-Sm)

11. Positive ANA blood test
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of my own clinical experience, I estimate that about 35 percent of lupus patients
fall into this category. Patients with non-organ-threatening disease have a normal
life expectancy, and it is uncommon for them to develop disease in the major
organs after the first 5 years of having the disease.

On the other hand, involvement of the heart, lungs, kidneys, or the presence
of liver or serious blood abnormalities indicates that an organ-threatening dis-
ease is at work. This may become life-threatening if the patient is not treated
with corticosteroids or other interventions. Another 35 percent of all lupus pa-
tients fall into this category.

Approximately 10 percent of patients with lupus develop the disease for the
first time from a prescription drug and have what is called drug-induced lupus
erythematosus. The drug-induced form is usually less severe than SLE and will
disappear after the patient stops taking the particular drug. Occasionally, how-
ever, short courses of lupus medication are required for these patients.

Perhaps 5 to 10 percent of the individuals who fulfill the ACR criteria for
SLE may also fulfill the ACR criteria for another autoimmune disorder such as
scleroderma (tight skin with arthritis), dermato-/polymyositis (inflammation of
the muscles), or rheumatoid arthritis (a potentially deforming joint inflamma-
tion). These patients are said to have mixed connective tissue disease (MCTD)
if they possess a particular autoantibody (anti-RNP). If they do not, the patients
are said to have a crossover or overlap syndrome. This classification system is
summarized in Table 2.2. Finally, a group of patients have lupus-associated
symptoms, signs, or laboratory abnormalities but do not fulfill ACR criteria for
any rheumatic disorders. They have an undifferentiated connective tissue disease
(UCTD), which is reviewed in Chapter 23.

WHAT’S IN STORE FOR THE READER

Don’t be overwhelmed by all these facts and figures. This chapter has simply
provided you with an overview of the book, and all the points mentioned will
be discussed again in more detail in later chapters.

We close this first part with a brief historical background and an overview
about who gets lupus (Chapters 3 and 4). In Part II, the heart of the book, we
look at the immune system and how it relates to SLE (Chapters 5 to 9). We

Table 2.2. Types of Lupus Erythematosus

Cutaneous (discoid) lupus erythematosus (10%)

Systemic lupus erythematosus (70%)
Non-organ-threatening disease (35%)
Organ-threatening disease (35%)

Drug-induced lupus erythematosus (10%)

Crossover or overlap syndrome and/or MCTD (10%)
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discuss the manifestation of the disease in different areas of the body, such as
the joints, the gastrointestinal system, the kidneys, and other organs (Chapters
12 to 20) and talk about the role of blood testing (Chapter 11). I explain the
necessary clinical and diagnostic studies (x-rays, scans, etc.) that are used in
assessing lupus (Chapters 12 to 20), as well as problems unique to specific
circumstances, such as pregnancy, infection, and lupus in children and the el-
derly (Chapters 22, 23, 29, and 30). Next, we take up the treatment of lupus—
the physical measures we can take to combat the disease, the various medica-
tions, and the emotional support you will need from your family and physician
(Chapters 24 to 28). Finally, future directions and advances soon to take place
are detailed in Chapters 31 and 32.
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The History of Lupus

“‘Lupus’’ is the Latin word for ‘‘wolf,”” and it is common medical lore that the
“‘butterfly rash’’ seen on the cheeks of many lupus patients is so similar to the
facial markings of a wolf that our ancestors chose the name for this reason. The
technical name for the disease we know of as lupus—lupus erythematosus—
was first applied to a skin disorder by a Frenchman, Pierre Cazenave, in 1851,
though descriptive articles detailing the condition date back to Hippocrates in
ancient Greece.

Accurate treatises on the skin disorders associated with lupus were published
in the mid-1800s by the great Viennese physicians Ferdinand von Hebra and
his son-in-law Moriz Kaposi (for whom Kaposi’s sarcoma is named). The first
suggestions that the disease could be internal (more than skin deep and affecting
the organs of the body) appeared in these writings. However, it was Sir William
Osler (the founder of our first real medical internship and residency programs
in the 1890s at Johns Hopkins) who wrote the earliest complete treatises on
lupus erythematosus between 1895 and 1903. In addition to describing such
symptoms as fevers and aching, he clearly showed that the central nervous,
musculoskeletal, pulmonary, and cardiac systems could be part of the disease.

The golden age of pathology in the 1920s and 1930s led to the first detailed
pathologic descriptions of lupus and showed how it affected kidney, heart, and
lung tissues. Early discussions of abnormal blood findings such as anemia (low
red blood cell count or low hemoglobin) and low platelet count (cells that clot
blood) appeared during this time. We had to wait until 1941 for the next break-
through, which took place at Mount Sinai Hospital in New York City. There,
Dr. Paul Klemperer and his colleagues coined the term ‘‘collagen disease’” on
the basis of their clinical research. Although this term is a misnomer (collagen
tissues are not necessarily involved in lupus), the evolution of this line of think-
ing led to our contemporary classification of lupus as an ‘‘autoimmune disor-
der,”” based on the presence of ANA and other autoantibodies.

The first arthritis unit with a special interest in lupus was started by Marian
Ropes at the Massachusetts General Hospital in Boston in 1932. In those days,
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no blood test to diagnose lupus was available. In fact, until 1948, there were no
effective treatments for lupus except for local skin salves or aspirin. Dr. Ropes
observed that half of her patients got better and half of them died during the
first 2 years of treatment. Indirectly, she was classifying her patients into
“‘organ-threatening’’ and ‘‘non-organ-threatening’’ categories, but in many
cases she had no way short of a tissue biopsy to determine which subset a patient
belonged to.

In 1946, a Mayo Clinic pathologist named Malcolm Hargraves performed a
bone marrow examination on a patient and absentmindedly kept a tube from the
procedure in his pocket for several days. In a bone marrow examination, the
physician removes a tissue sample from bone (usually from the sternum or
pelvis, where blood components are made). After finally retrieving the tube,
Hargraves observed a unique cell on his microscope slides, which became
known as the LE cell. Published in 1948, his description of the LE, or lupus
erythematosus, cell was one of the landmark developments in the history of
rheumatology. This cell was representative of the systemic inflammatory pro-
cess; its identification allowed doctors for the first time to diagnose the disease
faster and more reliably. Dr. Hargraves and others were quick to show how LE
cells could be looked for in peripheral blood samples and found that 70 to 80
percent of patients with active SLE possessed these cells. At long last, patients
with the disease could be readily identified. Researchers were on a roll: in the
following year, 1949, another landmark event took place. Dr. Phillip Hench,
another Mayo Clinic physician and the only rheumatologist ever to win the
Nobel Prize in Medicine, demonstrated that a newly discovered hormone known
as cortisone could treat rheumatoid arthritis. This hormone was administered to
SLE patients throughout the country, and immediately dramatic lifesaving took
place.

The final chapter of our story evolved during the 1950s, when the concept of
autoimmune disease was formalized and the LE cell was shown to be part of
an antinuclear antibody (or ANA) reaction. This led to the development of other
tests for autoantibodies, which enabled researchers to characterize the disease in
a more detailed and definitive manner. My mentor, Dr. Edmund Dubois,
amassed an incredible 1000 patients with lupus and was among the first re-
searchers to explore the natural course of the disease and advise how best to
treat it. Also during this time, cancer chemotherapy agents such as nitrogen
mustard were shown to be effective in the management of serious organ-
threatening complications of SLE when used together with corticosteroids.

With this historical context in mind, we now turn our attention to the present
and a discussion of who gets lupus and why.
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Who Gets Lupus?

Three to five percent of Americans develop an autoimmune disease in their
lifetime if we include thyroiditis and Type I diabetes. How many lupus patients
are there in the United States? It is not as easy to answer this question as it
might seem. In 1997, the National Arthritis Data Workshop estimated that there
were as few as 239,000 Americans with SLE. These numbers, however, do not
include those patients who have discoid lupus or drug-induced lupus. On the
other hand, the Lupus Foundation of America and the Arthritis Foundation have
suggested that between 500,000 and 1 million Americans have one of the four
forms of lupus (see Table 2.2).

There are several reasons for these discrepancies. First of all, some epide-
miologic (epidemiology is the study of relationships among various factors that
determine who gets diseases) surveys assumed that all lupus patients were hos-
pitalized over a 7- to 10-year period and thus gathered their data from hospital
discharge diagnoses only. But other groups have shown that less than 50 percent
of lupus patients are hospitalized over a 10-year follow-up observation period.
Second, data banks from prepaid health plans such as Kaiser-Permanente can
track outpatient diagnoses but generally include only patients who are insurable
and working. Moreover, many physicians do not list lupus as a diagnosis on an
insurance form, since it might result in the policy being canceled or the illness
being disclosed to fellow employees. Third, surveys conducted by the Mayo
Clinic include a greater than 95 percent Caucasian population, which does not
reflect the true racial makeup of the United States or of the disease. Also, drug-
induced lupus lasts only a few weeks in most patients and is infrequently re-
corded. In addition, discoid lupus patients often see only dermatologists and are
rarely hospitalized, which makes it difficult for a rheumatology registry to es-
timate its prevalence. And again, lupus is often not properly diagnosed.

In spite of these misgivings about underestimates, published surveys in the
United States of mostly Caucasian populations find that the prevalence (number
of patients with the disease) of SLE is between 14.6 and 50.8 per 100,000, with
an incidence rate per year (number of new cases annually) of 1.8 to 7.6 per
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100,000. Nearly 80,000 individuals are paid members of the largest lupus sup-
port organization (the majority have lupus), which indicates a considerable
amount of networking on the part of patients with the disease. Based on patients
being told that they had lupus by at least one doctor, a Lupus Foundation of
America survey suggested that the prevalence of SLE may be as high as 2
million in the United States.

In Europe, some of the socialized medical systems compile diagnosis-based
data banks. Among overwhelmingly Caucasian populations in Western Europe
and Scandinavia, several surveys show a prevalence ranging from 12.5 to 39
per 100,000.

AGE OF ONSET

Lupus has been recorded in individuals at birth (neonatal lupus) and has been
diagnosed in some people as old as 89. Nevertheless, 80 percent of those af-
flicted with SLE develop it between the ages of 15 and 45. Neonatal lupus is
limited to children of mothers who carry a specific autoantibody (an antibody
that reacts against the body’s own tissues) called the anti-Ro (or SSA) antibody,
which will be discussed in Chapter 30. This is one of the autoantibodies that
crosses the placenta. For example, the skin rash of neonatal lupus is a self-
limited process that disappears during the first year of life because the mother’s
antibody gets ‘‘used up’’ and the baby cannot make more of it. Children may
develop SLE between the age of 3 and the onset of puberty. This form of lupus
is usually a severe, organ-threatening disease but fortunately accounts for less
than 5 percent of all lupus cases. The onset of lupus after age 45 or after
menopause is uncommon, and a diagnosis of lupus past the age of 70 is ex-
tremely unusual. Late-onset lupus is generally mild and does not threaten organ
systems, but it can be mistaken for theumatoid arthritis, Sjogren’s syndrome, or
polymyalgia rheumatica (see Chapters 22 and 23 for a discussion of these con-
ditions).

SEX OF SLE PATIENTS

In children and in adults over the age of 50, the incidence of lupus demonstrates
only a slight female predominance; however between the ages of 15 and 45,
close to 90 percent of diagnosed patients are women. The reasons for this are
discussed in Chapter 17. Overall, 80 to 92 percent of all Americans with SLE
are women. The percentages are less for discoid lupus, where 70 to 80 percent
are women, and for drug-induced lupus, which occurs equally in males and
females. In light of these statistics, lupus has been called a ‘‘women’s disease.”’
To view the prevalence of lupus in men and women by ages, Table 4.1 sum-
marizes some of the studies relating to sex and incidence.
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Table 4.1. Sex Ratios at Age of Onset
or at First Diagnosis of SLE

Age Female-to-Male Ratio
04 1.4:1
5-9 2.3:1

10-14 5.8:1

15-19 5.4:1

20-29 7.5:1

30-39 8.1:1

40-49 5.2:1

50-59 3.9:1

60-69 2.2:1

RACE AND GEOGRAPHY

The incidence of a disease is defined as the number of new cases per time period
(e.g., year), whereas prevalence denotes the number of sufferers in the popu-
lation. In the United States, African Americans, Latinos, and Asians have a
greater incidence of SLE than Caucasians. The prevalence among African Amer-
ican women was estimated by Kaiser-Permanente to be 286 per 100,000 in San
Francisco. A Hawaiian study showed that Asian women had three times the
prevalence rate of SLE as compared with Caucasian women. American Indians
seem to have the highest prevalence of lupus ever reported, but the numbers
surveyed were too small to confirm this trend.

Within these broad groupings, geography and racial characteristics may influ-
ence the prevalence of lupus. For example, lupus is very rare on the African
continent in comparison with the prevalence figures we see in the United States.
It is much more common in the Philippines and in China than it is in Japan,
and Sioux Indians have ten times the incidence of lupus as compared to other
American Indian tribes. Asians more often tend to have severe organ-threatening
disease compared with other demographic groupings, closely followed by Af-
rican American males.

WHY DO PEOPLE GET LUPUS?

Lupus results when a specific predisposing set of genes is exposed to the right
combination of environmental elements, infectious agents, lupus-inducing drugs,
excessive ultraviolet light, physical trauma, emotional stress, or other factors.
The next few chapters detail the circumstances that make certain populations
more susceptible to the disorder than others.
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Part 11

INFLAMMATION AND
IMMUNITY

Part I defined and classified lupus, explored the historical context of this disease,
and reviewed the populations lupus afflicts. The next two parts look at how it
damages body tissue and why it occurs. Scientifically speaking, this is the most
difficult part of the book, because we tackle complex immunologic concepts and
discuss how inflammation takes place. Tables and summaries are provided
throughout to assist the reader. Feel free to skip this section or skim it. First,
we turn to the workings of the normal immune and inflammatory response so
that the abnormal responses observed in lupus will be better understood.



This page intentionally left blank



59
The Body’s Protection Plan

Inflammatory and immune responses account for many of the symptoms ob-
served in systemic lupus. This chapter reviews concepts of immunity and
inflammation; the following chapters discuss how these concepts apply to rheu-
matic diseases.

WHAT ARE THE COMPONENTS OF THE NORMAL
INFLAMMATORY AND IMMUNE SYSTEM?

The body is always on the lookout for foreign substances that may pose a threat
to its intricate workings. Its monitoring system consists of blood and tissue
components, including certain proteins and blood cells that travel back and forth
between blood and tissues.

Blood Components

A 150-pound (70-kilogram) person has about 6 liters of blood, which contains
several components. These include red blood cells, called erythrocytes, which
are responsible for carrying and exchanging oxygen. If a person has a low count
of red blood cells, she is suffering from anemia. White blood cells, call leuko-
cytes, constitute the body’s main defense system. Other blood components are
platelets, which clot blood, and plasma, which includes serum. Plasma makes
up most of our blood volume. It contains many proteins and other substances
being carried to different parts of the body, including clotting factors that are
not present in serum.

White blood cells play a central role in inflammation. Five types of white
blood cells have been identified by scientists; all are relevant to lupus. These
include the following:

Polymorphonuclear cells. These cells are also called neutrophils or granu-
locytes and, like all other blood components, they are made in our bone
marrow (blood-making parts of our bone in the pelvis and sternum). After
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being produced, they circulate in the blood for a few days and then pass into
tissues. Some 50 to 70 percent of our circulating white cells are neutrophils.

Eosinophils. These white blood cells make up 0 to 5 percent of all our white
blood cells. Their life cycle is similar to that of granulocytes. Eosinophils are
involved in allergic responses.

Basophils. These cells do not have a clearly defined function and constitute
less than 1 percent of our white blood cells. Tissue-based basophils are termed
mast cells. These specialized cells combat parasitic or fungal invasion. They
also play a role in allergy.

Lymphocytes. These make up 20 to 45 percent of our white blood cells and
are the gatekeepers of our immune responses. Produced in the bone marrow,
they migrate constantly between blood and tissue and can survive as long as
20 years. Lymphocytes can be T (thymus-derived) or B (derived from the
mythical ‘‘Bursa of Fabricius’’) cells.

Monocytes. These cells represent about 5 percent of our circulating blood
cells. They are the circulating blood component of what is called the
“monocyte-macrophage’’ network because these cells are responsible for
processing foreign materials (antigens) and the destroying cells and tissue
debris that are by-products of inflammation. In circulating blood, these cells
are called monocytes; macrophages can also be present in blood, but they are
mostly in tissues (see Table 5.1, Figures 5.1 and 5.3).

Lymphoid Tissue and the Thymus

Lymphoid tissue is a key part of the immune system and represents up to 3
percent of a person’s body weight. It includes our lymph nodes (or lymph
glands), the circulating lymphocytes, and fixed lymphoid tissue (i.e., spleen). A
150-pound person has 10'%, or 100 billion lymphocytes. They are widely dis-
tributed throughout the body and consist of long- and short-lived populations.

Bone marrow is the source of primitive ancestors of the T and B lymphocytes.
These precursors migrate to the thymus, a gland just below the neck, which
processes them into immunologically competent and knowledgeable T cells.
These T cells provide cellular immunity and are the body’s memory cells. About
70 percent of the lymphocytes are T cells. They remember what is foreign, go
on to alert the body when a person reencounters a foreign substance, and for-
mulate a response that protects the body.

Blood is carried to tissues by the arteries, and returns to the heart through the
veins. Blood components, cellular waste and debris, and other materials can also
return by another system—a chain of lymph nodes that starts in our toes and
fingers and ends up in the chest area.

Lymphoid tissue contains T cells, B cells, and natural killer cells. B cells,
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which make up 10 to 15 percent of the lymphocytes, produce antibodies that
eliminate what is foreign. Natural killer cells destroy targeted cells without
having been sensitized to them in the past.

There are various types of T cells, which are identified by their surface mark-
ings and appearance. These types are labeled by the cumbersome term cluster-
determined, or CD. Nearly all T cells have markers associated with CD3. CD4
cells are those that ‘‘help’” or promote immune responses, while CD8 cells
usually ‘‘suppress’” or block the immune response. Approximately 50 percent
of T cells have the CD4 marker and 20 percent the CD8 marker. Other markers
are also present.

Our Antibody Response: The Gamma Globulins

When you were growing up, there may have been an occasion when your pe-
diatrician gave you gamma globulin shots to minimize certain infections that
were going around. A type of gamma globulin, called immunoglobulin, is re-
sponsible for our antibody response. In response to an antigen, or foreign sub-
stance, our bodies produce antibodies. With appropriate signaling by T cells, B
cells transform themselves into plasma cells. Plasma cells make immunoglob-
ulins. These gamma globulins circulate in the plasma and protect the body from
infection and other foreign material. There are five types of immunoglobulins:

IgG (immunoglobulin G) is the major antibody of plasma and the most im-
portant part of our antibody response. Most autoimmune diseases are char-
acterized by IgG autoantibodies.

IgM is initially produced to fight antigens but soon decreases and allows IgG
to take over. It plays an important but secondary role in autoimmunity.

IgA is the major antibody of external secretions (tears, gastrointestinal tract
secretions, and respiratory tract secretions). It is important in Sjégren’s syn-
drome (a combination of dry eyes, dry mouth, and arthritis seen in many
lupus patients) and autoimmune diseases of the bowel (ulcerative colitis and
Crohn’s).

IgD is poorly understood but has a role in helping B cells recognize antigens.

IgE binds to mast cells and mediates allergic reactions.

This categorization is summarized in Table 5.1 and Figure 5.1.

And Finally, Cytokines and Complement

Cytokines are hormonelike substances that promote various activities in the
body, but in lupus, their functions are altered. Cytokines play a role in the
growth and development of cells, and include various interleukins and interfer-
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Table 5.1. Circulating Components of Whole Blood Important
to the Immune System

Red blood cells
Platelets
White blood cells (leukocytes)
Basophils (called mast cells in tissues)
Eosinophils
Polymorphonuclear cells (granulocytes, neutrophils)
Monocytes (called macrophages in tissues)
Lymphocytes
T cells
CD#4 cells (helper)
CDS cells (suppressor)
Natural killer cells
B cells
Plasma (includes serum)
Albumin
Globulin
Alpha globulins
Beta globulins (includes complement)
Gamma globulins (includes immunoglobulins, listed below)
IgG
IgA
IegM
IgD
IgE
Cytokines

ons. For example, interleukin-1 has many actions. Secreted during the course of
an immune response, it exerts effects by binding to receptors on the cell surface.
Interleukin-1 can stimulate T cells to make interleukin-2, trigger the liver to
make chemicals that perpetuate inflammation, allow certain cells to proliferate,
and promote the production of growth factors which, in turn, make more white
‘‘gearing up’’ the im-
mune system. Interferons were originally described as proteins which interfered
with the growth of viruses. Their levels are increased in the sera of lupus patients
and are probably important in the inflammatory process.

Cytokines are made by a variety of cells, especially lymphocytes and mac-
rophages. CD4 helper cells elaborate cytokines which promote inflammation.
They are called Th-1, or T helper-one cells, and go by several names: interferon
gamma, interleukin-2, and tumor necrosis factor beta. Other CD4 helper cells
can promote the formation of antibodies, such as interleukins-4,6,10, and 13;
these are known as Th-2, or T helper-two cells, and fight inflammation. Table
5.2 lists some of the more important cytokines.

Complement refers to a group of 28 plasma proteins whose interactions clear
away immune complexes (antigens mixed with antibodies) and kill bacteria.

blood cells and other growth factors, thus amplifying or
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Table 5.2. Important Cytokines in Rheumatic Diseases

TNF-alpha promotes rheumatoid-like inflammation. Blocked by 3 available
drugs: Enbrel, Remicade, and Humira

IL-1 pro-inflammatory, stimulated by TNF-alpha. Blocked by Kineret.

IL-2 T cell growth factor

L4 anti-inflammatory

IL-6 increased in rheumatoid arthritis, polymyalgia rheumatica. Drugs
which block it are in clinical trials

1L-8 promotes chemotaxis (a chemokine) and inflammation, increased
with autonomic nervous dysfunction

IL-10 anti-inflammatory

IL-12, 15, 17, 18 pro-inflammatory, drugs which block these are in development

Interferon-alpha blocks B cells, antiviral; used to treat hepatitis, leukemia, dysregu-
lated in lupus

Interferon-beta made by fibroblasts; used to treat multiple sclerosis

Interferon-gamma antiviral made by T helper cells, dysregulated in lupus

TGF-beta partly responsible for tight skin in scleroderma, but may help lupus

(TNF = tumor necrosis factor, IL = interleukin, TGF = transforming growth factor)

They are consumed (serum levels decrease) during inflammation, and low com-
plement levels are an important indicator of lupus activity. (See Chapter 11.)

THE INFLAMMATORY PROCESS

We have described the key fighters in the body’s defensive army against im-
munologic and inflammatory attack. We can imagine them as a highly disci-
plined force, each member of which carries out a specialized task in the course
of battling against foreign invaders. Neutrophils, lymphocytes, and macrophage-
monocytes are all involved in the body’s inflammatory and immune process in
critical but distinct ways.

Neutrophils and Inflammation

In healthy people, neutrophils have only one known function: they kill foreign
invaders such as bacteria. If the level of neutrophils in the blood is low, we
know this decreases our ability to fight infection and increases our risk of con-
tracting it. In rheumatic diseases such as gout, neutrophils can ingest or swallow
immune complexes and crystalline material. Neutrophils are part of the acute
(early, initial) inflammatory process, whereas lymphocytes are part of a chronic
(later, ongoing) inflammatory process.

The process by which neutrophils kill foreign material occurs in several
stages, which can be visualized in Figure 5.2. First, try to imagine neutrophils
or antibodies as guns and cytokines or complement as bullets, which cause tissue
destruction. By adhering to the surface of veins and emigrating through them,
neutrophils turn on a system of attractants that includes activated complement,
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Fig. 5.2. How Granulocytes Kill Bacteria

adhesion molecules, chemokines, histame leukotrienes, prostaglandins, nitric ox-
ide, reactive oxygen intermediates, and cytokines, which are important for cell
destruction and inflammation. These mediators generate chemicals that can be
suppressed by lupus medicines such as steroids and nonsteroidal anti-
inflammatories (e.g., Advil, Naprosyn). The end result is the coating of bacteria
with IgG and activated complement, which then adheres to the neutrophil. Fi-
nally, the neutrophil discharges its granules, thus completing the killing process.

The Monocyte-Macrophage and Antigen-Presenting System

The monocyte-macrophage network is an important member of the immune
surveillance force; it is central because regulation of this network is what goes
awry in autoimmune disease. It includes our lymph nodes and dendritic cells.
The monocyte-macrophage network has several functions: it destroys microor-
ganisms and tissue debris that result from inflammation; it clears dead and dying
red cells, denatured plasma proteins, and microorganisms from the blood; it
plays a role in the recognition of foreign substances; and it also promotes the
secretion of cytokines.

Antigens, or foreign materials, do not generally activate T cells directly. They
are usually presented to the T cells by macrophages. Antigens are present on
the macrophage surface, but in order to respond to their presence, the T cell
must recognize a code on the surface of the macrophage, called the HLA class



[24] Inflammation and Immunity

II (or D) determinant. The HLA (or human leukocyte antigen) system is re-
sponsible for recognizing antigens. See Chapter 7 for a review of this system.
This system acts in combination with a T-cell surface marker, which can then
activate T cells. Class II determinants recognize surface antigens for CD4, or
helper cells; class I (HLA-A, B, or C) determinants recognize markers for CD8
or suppressor cells. Figure 5.3 illustrates these complex interactions.

Let’s summarize what happens when something foreign (e.g., a virus) enters
the body. It is recognized as something that must be eliminated. The foreign
body (known as the antigen) is recognized by macrophages, which roam the
bloodstream keeping watch for foreign antigens. A macrophage engulfs the an-
tigens, and that may be the end of the story. However, in some instances, the
antigens are broken into small pieces known as “antigenic peptides.” If addi-
tional help is needed to destroy it, the antigenic peptide unites with an HLA
molecule inside the macrophage. The HLA molecule then moves to the outside
of the macrophage bound to the peptide, forming a “complex.” T cells and their
receptors interact with the antigen-peptide complex. T cells send chemical sig-
nals called cytokines which bring in more T cells and alert B cells to produce
antibody. Ultimately, phagocytes remove the antigen from the body.

T cell receptor

v ) \S& \_( \_\\ s NS
ANTIGEN- =<

HLA complex
MACROPHAGE T-LYMPHOCYTE
(Antigen-presenting cell) (Antigen-processing cell)

/Elaboration of Cytokines
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Fig. 5.3. How Antigens Stimulate Antibody Production
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Activation of Lymphocytes

The T lymphocytes are made in the bone marrow and processed in the thymus.
When they leave the thymus, they are able to respond selectively to environ-
mental stimulation. Upon exposure to a foreign body or antigen and after a
series of steps, T cells transform; they become larger in appearance and start to
divide. This occurs in part as a result of the production of the cytokine
interleukin-2 (also called T-cell growth factor). T cells then differentiate into
helper cells, suppressor cells, effector cells (which make cytokines), and cyto-
toxic or killer cells, and they promote the production of B cells. Some B cells
become plasma cells and make immunoglobulin, or antibody. A small number
of T cells live for many years and act as memory cells for the immune system.
They are capable of initiating effective and rapid immunologic responses if the
body is re-exposed to the antigen.

Summing Up

Whole blood consists of red blood cells, white blood cells, platelets, and plasma.
There are five types of white blood cells. These include the neutrophils, which
are important in acute inflammation; lymphocytes, which help regulate chronic
inflammatory processes; and monocytes, which are responsible for helping the
body recognize foreign material. All these cells are derived from the bone mar-
row. In a normal immune response, these elements all work together. Lympho-
cytes migrate to the thymus, where they are ultimately recognized as T cells or
B cells. The T cells read antigenic signals present in monocytes or macrophages
and are thus able to promote or turn off inflammation and the killing of specific
cells. Some B cells transform themselves into plasma cells that make immu-
noglobulin, which then circulates in the plasma. Immunoglobulins G, A, M, D,
and E also help to destroy foreign materials. All these processes are promoted
and amplified by cytokines, complement, and other mediators that constitute our
normal immune surveillance network.
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The Enemy Is Our Cells

Chapter 5 reviewed the normal inflammatory and immune response network.
Several features unique to lupus and other autoimmune processes alter this sys-
tem to produce tissue injury that is not observed by the body’s normal immu-
nological surveillance system. These features will be summarized briefly here
in order to help us understand the many antibodies that play an important role
in lupus.

Lupus results when genetically susceptible individuals are exposed to certain
environmental factors, and in my opinion, only 10 percent of those who carry
lupus genes will ever develop the disease. These environmental factors create a
setting where things happen that normally shouldn’t. Neutrophils (the white
blood cells responsible for mediating acute inflammation) can increase inflam-
mation in the body of lupus sufferers because of the way their blood plasma
interacts with cytokines, complement, and adhesion molecules (the chemicals
that draw cells closer to the site of inflammation). Lymphocytes, the white blood
cells responsible for chronic inflammation, also have their function altered in
lupus. The T-helper cells become more active, and the body becomes less re-
sponsive to T-suppressor cells. Natural killer lymphocytes promote inflammation
and are not able to suppress or contain it. As a result, the body’s system of
tolerance is disrupted so much that B cells are signaled to make antibodies to
the patient’s own tissues, which are called autoantibodies. In other words, the
normal immune surveillance system is altered in lupus, resulting in accelerated
inflammatory responses and autoantibody formation; the autoantibodies, in turn,
attack the body’s own cells and tissues. It is as if our body’s police force found
itself unable to tolerate healthy, law-abiding cells and schemed to undermine
them.

AUTOANTIBODIES GALORE!

Autoantibodies are the hallmark of lupus. They represent antibodies to the
body’s own tissue—to parts of the cells or the cells themselves. In addition to
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having a positive result on an antinuclear antibody (ANA) test, the typical SLE
patient has at least one or two other autoantibodies. These antibodies distinguish
lupus patients from others without the disease, since few healthy people have
significant levels of them.

Sixteen important autoantibodies in lupus are described and defined in this
chapter. In Chapter 11, the clinical importance of some of these autoantibodies
is discussed in more detail; there, we will look at the blood tests your doctor
will order so that your disease can be diagnosed and treated. In other words,
this section defines and categorizes autoantibodies.

WHERE DO AUTOANTIBODIES COME FROM?

Autoantibodies are triggered by antigens in the environment (e.g., foods, dyes,
tobacco smoke), autoantigens (self-driven), and idiotypes. Idiotypes are regions
of immunoglobulin that are recognized as being foreign, or antigenic. They
promote the formation of anti-idiotypic antibodies.

Even though immunologists know that B cells are critical in the formation of
autoantibodies, several important issues regarding autoantibodies remain unre-
solved. Namely, which B cells can make autoantibodies? And what is the defect
in immune response that permits the expression of pathologic or injurious au-
toantibodies?

In nature, autoantibodies are often produced that do not have any clinical or
pathologic significance (mostly IgM antibodies). In lupus, IgG autoantibodies
often correlate with disease activity. Autoantibody responses can be general or
on occasion quite specific. Both phenomena are observed in lupus.

WHAT KINDS OF AUTOANTIBODIES ARE THERE?

The autoantibodies important in lupus can be broken down into four categories.
These include antibodies that form against materials in the nucleus or center
of the cell, such as antinuclear antibody, anti-DNA, anti-Sm, anti-RNP, and
antihistone antibody; antibodies that form against cytoplasm or cell surface
components, such as anti-Ro (SSA), anti-La (SSB), antiphospholipid, and anti-
ribosomal P antibodies; antibodies to different types of cells, such as red blood
cells, white blood cells, platelets, or nerve cells; and antibodies that form against
circulating antigens, such as rheumatoid factors and circulating immune com-
plexes.

If you are a lupus patient, your doctor is likely at some time to test your
blood for many if not most of these antibodies. Therefore the following para-
graphs endeavor to explain what they are. Doctors have been accused of creating
their own vocabulary in order to make themselves indispensable. Consider this
chapter a foreign language class. The next time Dr. Jones excitedly tells you
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that your anti-Ro (SSA) antibody is highly positive, ask him or her if it was
measured using immunodiffusion or by ELISA!

ANTIBODIES TO NUCLEAR CELLULAR COMPONENTS

Since its description in 1957, the antinuclear antibody, or ANA (antibody to
the cell nucleus) has become the most widely known autoantibody in SLE. It
is hard to imagine having lupus without it, although a person can have a positive
ANA test without having systemic lupus. For many years, the test for ANA was
conducted using animal cells. Human serum was placed over kidney or liver
cells of the mouse, rat, or hamster, and if ANA was present, human antibody
would attach to the animal cell’s nucleus. Fluorescent staining of the antibody
bound to animal cell nuclei was used to document these findings. Now, however,
testing involves human cells in place of animal cells; as a result, the test more
accurately predicts the presence of lupus. As recently as the late 1980s, 10
percent of lupus patients had false-negative results (in other words, people with
lupus had a negative ANA test) and might have been told they did not have the
disease. The rate of negatives at present is as low as 2 percent; however, more
people now have positive ANAs without evidence for lupus.

ANA tests are analyzed according to the amount of antibody present and the
pattern seen in cells recognized by antibodies in the sample. Although this is a
crude measure, the amount of antibody can suggest the degree of seriousness of
the disease. The patterns of antibody are classified as follows:

1. The homogeneous pattern is seen primarily in SLE but also in other ill-
nesses as well as in older adults. This pattern indicates the presence of
antibodies to chromatin (part of the chromosomes), histone, and/or deoxy-
nucleoprotein.

2. The peripheral or rimed patterns are seen primarily in SLE and represent
antibodies to DNA (see below). Often, the concurrence of a homogenous
pattern makes the peripheral pattern undetectable, since a stain that covers
all the nucleus may include its rim or margin.

3. The speckled pattern is seen in SLE, numerous other autoimmune diseases,
and in some healthy individuals who show low amounts of antibody.
““‘Speckled’” suggests a spotty uptake of the fluorescent stain.

4. Nucleolar (a part of the nucleus) patterns are not often seen in SLE and
suggest scleroderma.

5. Centromere patterns detect the central part of the chromosome. They are
rarely seen in lupus and their presence suggests a form of scleroderma
called the CREST syndrome.

As many as 10 million Americans may receive a positive ANA test result,
but fewer than a million probably have SLE. Positive ANAs (even in large



The Enemy Is Our Cells [29]

amounts) can be found in healthy relatives of SLE patients, patients with other
autoimmune diseases, and in normal people, especially those over the age of
60. In addition, infections with certain viruses and bacteria can stimulate the
production of ANA.

Deoxyribonucleic acid, or DNA, is a molecule located in the control center
of each of our cells and is responsible for the production of all the body’s
proteins. Antibodies to single-stranded DNA are found in many normal individ-
uals. However, the presence of antibodies to double-stranded DNA may suggest
a serious form of SLE; these antibodies, if positively charged, may damage
tissue directly. Throughout, I will refer to these antibodies as anti-DNA. Ap-
proximately half of SLE patients possess anti-DNA. By tracking their specific
levels, I can assess my patient’s response to therapy. More than 90 percent of
patients with anti-DNA have SLE, especially those with serious organ-
threatening (e.g., kidney) disease.

Anti-Sm stands for a Mrs. Smith, in whom it was first described. Antibodies
to the Sm antigen are very specific for lupus (present in 20 to 30 percent of
those with SLE) and are rarely observed in any other disease. These antibodies
interfere with the ability to transcribe RNA (ribonucleic acid) from DNA.

The antibody directed against ribonuclear protein, anti-RNP, is essential for
the diagnosis of mixed connective tissue disease, a lupus look-alike. However,
it is not specific to this disease, since 20 to 30 percent of lupus patients and
a small number with scleroderma or rheumatoid arthritis also have the anti-
body. Anti-RNP interferes with the ability of RNA to bind in the cytoplasm of
cells.

Histones are structural proteins in the cell nucleus. They can be autoantigens
and are observed in SLE, rheumatoid arthritis, certain cancers, and liver diseases.
Histones are thought to be responsible for the LE cell phenomenon, the first
immune abnormality reported in lupus. Antihistone antibodies are of particular
interest because they are present in 95 percent of patients with drug-induced
lupus.

ANTIBODIES TO CYTOPLASMIC COMPONENTS

Four autoantibodies to cytoplasm (if a cell looks like an egg, it is the egg white)
are important in SLE and are discussed here. The true prevalence of many of
these antibodies, however, is not known, since the levels vary according to the
methods of detection employed. Although the technology is not relevant to this
discussion, it is important to know that older, less sensitive methods such as
immunodiffusion detect fewer positive patients than the newer ELISA and im-
munoblotting tests. But whereas the older tests rarely if ever gave false-positive
readings, newer methods of evaluation occasionally produce misleading results.
These methods nevertheless detect 30 to 50 percent more patients with the auto-
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antibody than traditional testing. The percentages listed below for anti-Sm, anti-
RNP, anti-Ro, and anti-La were derived from older methods.

Antiphospholipid antibodies react against phospholipids, which are compo-
nents of the cell membrane. There are several antiphospholipid antibodies,
the most important of which is anticardiolipin. These antibodies are frequently
seen with the lupus anticoagulant and are discussed in detail in Chapter 21.
Antiphospholipid antibodies are present in about one-third of patients with
SLE and are less frequently found in other autoimmune diseases.

Anti-Ro (SSA) is present in most patients with Sjogren’s syndrome (dry eyes,
dry mouth, and arthritis) and 20 to 30 percent of those with SLE. As one of
the few autoantibodies that crosses the placenta, it may induce neonatal lupus
and congenital heart block. Anti-Ro can impart increased sun sensitivity to
its carriers and is seen in nearly all patients with a skin disorder called sub-
acute cutaneous lupus erythematosus. It is associated immunogenetically with
HLA-DR2 and HLA-DR3. Anti-Ro may interfere with the cell’s ability to
process RNA.

Anti-La (SSB) is almost always seen with anti-Ro. Rarely present by itself, it
coexists with anti-Ro 40 percent of the time and may make anti-Ro less
pathogenic, or dangerous. This statement especially applies to kidney disease.
La may function as a waystation on the road to where RNA transcripts are
carried from the nucleus to the cytoplasm.

Antiribosomal P antibodies are observed in 20 percent of known patients with
SLE. Found only in the cytoplasm, antiribosomal P may correlate with psy-
chotic behavior or depression in lupus and its levels may decrease with re-
sponse to therapy.

ANTIBODIES TO CELLS

Lupus patients can have antibodies to red blood cells, white blood cells, plate-
lets, and nerve cells.

Antierythrocyte antibodies are directed against the surface of red blood cells.
One lupus patient in 10 develops autoimmune hemolytic anemia, or the destruc-
tion of red blood cells due to antierythrocyte antibodies. The true prevalence of
these antibodies is not known, but there are probably two to three lupus patients
with this antibody for every one who becomes seriously anemic.

Antineutrophil antibodies are occasionally observed. Antibodies that act
against the cytoplasmic component of neutrophils, called ANCA (antineutrophil
cytoplasmic antibodies), indicate the presence of one of two types of non-lupus
vasculitis (inflammation of the blood vessels) called Wegener’s granulomatosis
(which is characterized by the c-ANCA subset) and microscopic polyangiitis.
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The p-ANCA subset, which characterizes microscopic polyangiitis, is also pos-
itive in 20 percent of those with SLE.

Another white blood cell antibody called antilymphocyte antibody is present
in most lupus patients. It is a natural autoantibody; large amounts indicate
greater severity of the disease, and it is responsible for the low white blood cell
counts seen in many lupus patients. Most antilymphocyte antibodies are IgM
antibodies that coat the surface of lymphocytes and result in the depletion of T
cells.

Antiplatelet antibodies are present in approximately 15 percent of lupus pa-
tients and account for most thrombocytopenia (a condition in which platelet
counts drop below 100,000 per cubic millimeter) seen in lupus patients. Al-
though there are many other reasons for thrombocytopenia (they are discussed
in detail in Chapter 20), the majority of patients have platelets coated with IgG,
which assures their premature destruction. Unfortunately, the methods for de-
tecting antiplatelet antibodies are technically difficult and not always reproduc-
ible. Antiplatelet antibodies are often seen in association with antiphospholipid
antibodies.

Antineuronal antibodies react to nerve cell membranes, or coverings. Nerve
cells, or neurons, look like a series of electrical wires and are responsible for
storing and transmitting nerve responses throughout the body. Autoantibody
reactivity to nerve cell components is not observed in healthy people, but if
tested correctly can be detected in 5 percent of patients with rheumatoid arthritis,
5 to 20 percent of all lupus patients, and in up to 90 percent of patients with
active central nervous system inflammation from lupus or autoimmune nervous
disorders. Although blood levels may indicate the presence of central nervous
system lupus, spinal fluid is a more reliable source than serum for measuring
neuronal antibodies.

ANTIBODIES THAT FORM AGAINST
CIRCULATING ANTIGENS

Remember that antigens are foreign materials to which cells react. Sometimes
the body makes antibodies to antigens expressed by its own cells.

In rheumatoid arthritis, it is probable that antigenic material to the synovium
(the lining of the joint) induces an antibody response. The body then makes
antibody to this antigen-antibody complex which is called rheumatoid factor.
Rheumatoid factor, in turn, may release a chain of biochemical events that con-
tributes to joint and cartilage destruction. As many as one-third of lupus patients
may have rheumatoid factor. Rheumatoid factor in lupus can exacerbate the
inflammation of joints but may be protective of other tissues such as the kidneys.

Circulating immune complexes are the combination of antibody and antigen



[32] Inflammation and Immunity

circulating in the bloodstream. These complexes contain everything from rheu-
matoid factor to complement mixed with antigen and immunoglobulins. The
true incidence of circulating immune complexes in lupus is unknown, since the
variety of methods capable of assessing them detect only certain types of com-
plexes. Circulating immune complexes can activate complement which, in turn,
can promote inflammation. In lupus, some complexes cannot be cleared from
the body by the monocyte-macrophage system, and when they settle in tissues
either directly or indirectly, they induce inflammation.

Table 6.1 summarizes these antibodies and compares their presence in normal
individuals and lupus patients.

LESSONS LEARNED FROM ANIMALS

What is fascinating about animal research is that we have found similarities
between the immune systems of animals and those of humans. Much of the
information presented here was derived from animal research. In addition to
affliciting nearly a million Americans, lupus is also found in many animals. It
has been reported to occur spontaneously in dogs (including a presidential one—
George Bush’s Millie), cats, rabbits, rats, mice, guinea pigs, pigs, monkeys,
goats, hamsters, and Aleutian minks. One of the best described is canine lupus,
which is very similar to human lupus in its presentation and management. In
the 1950s and 1960s, occasional research studies utilized guinea pigs and rabbits,

Table 6.1. Important Autoantibodies and Antibodies in Lupus

Percent Percent
Autoantibody Antibody to in Lupus in Normals Lupus Specificity
Antinuclear Nucleus 98 5-10 Fair
Anti-DNA Nucleus 50 <1 Excellent
Antihistone Nucleus 50 1-3 Fair
Anti-Sm Nucleus 25 <l Excellent
Anti-RNP Nucleus 25 <1 Fair
Antiphospholipid Membrane 33 5 Fair
Anti-Ro (SSA) Cytoplasm 30 <1 Fair
Anti-La (SSB) Cytoplasm 15 <l Fair
Antiribosomal P Cytoplasm 20 <1 Good
Antierythrocyte Red cells 15-30 <1 Fair
ANCA White cells 20 <1 Poor
Antilymphocyte White cells Most 20 Poor
Antiplatelet Platelets 15-30 <5 Poor
Antineuronal Nerve cells 20 <1 Good
Rheumatoid factor Ag-Ab* 30 5-10 Poor
Immune complexes Ag-Ab* Most Varies Poor

*Ag-Ab is an abbreviation for antigen-antibody complexes. These immune complexes are elevated with many
common bacterial and viral infections, not just with lupus.
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but these approaches have been abandoned. One laboratory has extensive ex-
perience inducing lupus in cats with an antithyroid preparation, but this has not
been adopted as a research tool by other investigators. More than 95 percent of
animal lupus research studies involve mice with lupus.

WHY SHOULD WE STUDY ANIMAL MODELS OF LUPUS?

Antivivisectionists loudly proclaim that animal research is inhumane and un-
necessary. They believe that computer modeling and tissue-culture work rule
out the need for animal studies. However, many of the advances in lupus over
the last 30 years would not have been possible without animal studies, and
thousands of human lives have been saved as a result of this work. The immune
system of a mouse is remarkably similar to that of a human. As hard as we try,
no satisfactory computer simulation of the mouse’s or human’s immune system
exists, in large part because there’s a lot we don’t know about it.

The breakthroughs resulting from mouse work in SLE include proof that
genetic factors are important determinants of autoimmune disease and have led
to the identification of genes important in lupus. Animal research has also proved
that lupus can be influenced by environmental and hormonal factors. Therapy
has pushed forward because trials of multiple therapeutic interventions that never
would have worked in humans have saved years of research and lots of misery
for patients. Furthermore, many of the drugs we use to treat lupus (e.g., cyclo-
phosphamide) were first shown to be effective in mice. Three types of mice are
used by researchers: breeds which spontaneously develop lupus, those in whom
it can be induced, or mice missing a specific gene. There have even been strong
suggestions from mouse work that ‘‘gene therapies’” may become useful in the
treatment of lupus, as scientists have been able to develop breeds of ‘‘knock
out’”” mice missing a specific gene or chemical.

As long as investigators stick to well-established guidelines that mandate hu-
mane and ethical environments for animal research, these efforts can save bil-
lions of dollars and a lot of unnecessary trial and error in humans while accel-
erating the pace for establishing the efficacy of new treatments. For example,
since mice with lupus live 1 to 2 years and humans with lupus can live up to
100 years, the influence of different therapeutic or environmental interventions
can be seen more easily in animals with lupus.
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Part 111

WHAT CAUSES
LUPUS?

Now that we have seen how our complex immune system works, we can return
to the question of what causes lupus. Researchers now believe that SLE probably
results from multiple factors. It begins when certain genes predisposing an in-
dividual to lupus interact with environmental stimuli. These interactions result
in immunologic responses that make autoantibodies (antibodies to one’s self)
and form immune complexes (antigens combined with antibodies). Certain au-
toantibodies and immune complexes are capable of causing the tissue damage
typically seen in lupus.

This part briefly outlines the causes of lupus and the immunologic responses
typically seen in lupus patients; subsequent chapters review these concepts in
more detail.

THE GENETICS OF LUPUS

Several different single genes increase the relative risk for lupus by increasing the
body’s ability to promote certain autoantibodies. These are called HLA (human
leukocyte antigen) class II genes (there are class I, II, and III genes), and they are
present on the surface of all cells that present foreign material, called antigens, to
white blood cells, which are central in the body’s immune system. A defect in
HLA class III genes results in low complement levels (an important protein that
plays a role in inflammation), which are commonly observed in SLE. Outside the
HLA system, genes that help program the structure of immunoglobulin or the re-
ceptors on the surface of T cells are important as well. And as one might deduce
from the much greater number of female SLE patients, sex hormones also play a
role in the unique immunologic response of lupus patients. In fact, female sex hor-
mones are more compatible with lupus activity than are male hormones.
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ENVIRONMENTAL FACTORS

Environmental factors such as ultraviolet light, certain prescription drugs, and
some chemicals can promote lupus. They either act like antigens that react
against the body or introduce new antigens to the immune system. Viruses
and other microbes can also alter cellular DNA or RNA (the essential structural
material of chromosomes) and make them respond as if they were antigens.
For still unknown reasons, non-Caucasians are more susceptible to these
events.

ABNORMALITIES OF B LYMPHOCYTES

One-third of the human white blood cells are called lymphocytes. They are
divided into B and T cells. B cells are the body’s ‘‘humoral’’ response; their
job is to produce immunoglobulins and ultimately antibodies. The B lympho-
cytes in lupus patients are overactive; that is, they produce abnormally large
amounts of immunoglobulin and autoantibodies.

ABNORMALITIES OF T LYMPHOCYTES

The T cells are our body’s ‘‘memory’’ lymphocytes. They remember what is
foreign (or antigenic) and signal us to respond to this stimulus. Different types
of T cells have various functions: they suppress immune response (suppressor
cells), promote the immune response (helper cells), destroy cells (natural killer
cells), or promote chemicals (e.g., cytokines) that modulate or signal other im-
mune cells to do certain things.

In SLE, the abnormalities observed include increased helper function, de-
creased suppressor function, an alteration of the lymphocytes that promote au-
toantibody formation, and increased B-cell responses. CDS8 cells and NK cells
end up promoting inflammation rather than suppressing it.

ALTERATIONS IN CELL SIGNALING

Antigen-presenting cells, or macrophages, normally process antigen and make
peptides (specialized protein components) which stimulate T lymphocytes. In
lupus, some T-cell surface receptors are altered structurally or functionally, and
the normal two-step co-stimulatory ‘‘handoff’’ of information is bobbled. Fur-
ther down the road, altered receptors on the B-cell surface mishandle signals
from T cells.

ABNORMALITIES OF IMMUNOGLOBULIN RESPONSE

B cells make immunoglobulins, which destroy foreign material and protect the
body. In lupus, the regulation of this process goes awry when autoantibodies
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form or when immune complexes are deposited in tissue and produce inflam-
mation. Autoantibodies that target different parts of cells, such as anti-DNA,
anticardiolipin, or anti-Ro (SSA), are capable of damaging tissues directly.

ABNORMALITIES IN DECREASING IMMUNE RESPONSES

In a healthy body, antigenic or foreign material combines with antibodies to
form immune complexes that vary in size, shape, charge, and binding properties.
Circulating immune complexes are usually cleared and dispersed through a fil-
tering system in which the spleen plays a prominent role. In SLE, this clearance
is defective because certain important receptors have lost their binding ability
and these complexes are unusually large or small in size or too plentiful.

Moreover, in the lupus patient, the body’s ability to control inflammation is
hampered because T-suppressor cells develop helper functions and natural killer
cells promote B cells instead of killing certain invaders. Indeed, the body’s
system of ‘‘tolerance’’ (its ability to distinguish what is self from what is for-
eign) is altered. The regulation of cytokines is also altered in lupus.

ABNORMALITIES IN APOPTOSIS

Apoptosis, the Greek word for falling or dropping off, refers to programmed
cell death. Normally, cells die by two mechanisms: they are either killed or are
genetically programmed to die. Apoptosis genes activated in a pregnant woman
ensure that their baby will not have 3 arms, 8 legs, or 4 hearts. In adults,
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damaged or old cells are genetically selected to die. When this fails to occur
normally, studies have suggested that the persistence of debris from damaged
cells in lupus patients may promote autoantibody formation. Nucleosomes are
chromatin complexes generated during apoptosis that are phagocytized by B
cells which activate T cells.

LOSS OF TOLERANCE

“Bad” cells can be eliminated by the thymus, spleen, lymph glands, and mac-
rophages. In SLE, evidence of loss of tolerance occurs whereby “self” or slightly
altered self is recognized as being foreign. This occurs by several mechanisms
including loss of T cell tolerance (by the thymus centrally or peripherally; cells
without HLA markers escape thymic deletion) and loss of B cell tolerance. B
cell tolerance is lost via failed elimination in the spleen, lymph nodes, bone
marrow through clonal deletion, receptor editing, or passive transfer which re-
sults in defects in our surveillance mechanisms. These inhibit, delete, suppress
or ignore which leads to autoreactive cells “breaking through” and ultimately
autoantibodies are produced.

Summing Up

Genetic, environmental, T-cell, B-cell, and antibody factors combine to produce
what we recognize as lupus. We still don’t know which factors are the cart and
which the horse. And we don’t yet know why event A leads to event B. We do
know that lupus results in alterations of immune regulation that cause the body
to become sensitive to its own tissues. Figure III.1 summarizes some of these
concepts. In the next few chapters, we explore some of the factors that induce
lupus.
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The Genetic Connection

Is lupus a genetic disorder? Does it run in families? How can it be passed on
or be inherited? These questions are commonly asked. The answer is not simple,
but researchers now believe that various genes that predispose people to lupus
are inherited, among them the major histocompatibility complex, or MHC, which
includes the human leukocyte antigen (HLA) region, a specific area of the genes.
Along with HLA, we also inherit T-cell receptor genes and other genes relevant
to SLE, such as immunoglobulin genes. Each of us inherits a unique chemical
signature, just as we inherit our blood type.

All this probably seems a little like alphabet soup, but in the next few pages
we take a closer look at how the principles of genetics apply to our understand-
ing of lupus.

THE MAJOR HISTOCOMPATIBILITY COMPLEX:
A GENE SYSTEM

Every human cell that contains a nucleus (or center) also contains 23 pairs of
chromosomes. We inherit one member of every pair from each of our parents.
These chromosomes store the genetic material responsible for determining
whether you are a male or female, have red hair, are color blind, might develop
cystic fibrosis, among other characteristics. In mapping human chromosomes,
geneticists have referred to the ‘‘short’” and ‘‘long’” arms of the chromosomes,
which have been numbered for convenience. On the short arm of the sixth
chromosome lie a series of specific sites, called genetic markers, that determine
what an individual’s HLA system will look like. First described in the early
1970s, the HLA region contains genes that may predispose one to a remarkable
number of diseases, especially rheumatic disorders.

HLA testing is very simple. Your physician needs only a few tubes of blood
drawn from the arm. Its applications for lupus are not reliable yet, but once
scientists find out a bit more about which types of disease are associated with
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which genes, HLA blood testing will come down to an issue of cost and become
more widespread.

The HLA site consists of three well-defined and functionally distinct regions
known as classes I, II, and III. Class I is expressed on all cells with a nucleus
and is divided into A, B, and C subtypes. Class II is present on cells that are
capable of presenting antigens (foreign material) to white blood cells and in-
cludes the D subtype. The D regions are further broken down into DP, DQ, and
DR subregions, among others. Class III provides for the structural genes that
produce a variety of substances important in lupus blood and tissues such as
complement, tumor necrosis factor, and heat shock protein.

An HLA “‘marker’’ is given to patients based on the subtype they possess,
A, B, C, or D. Numerous alleles (‘‘designations’” or ‘‘arrangements’’) can be
found at the same marker or site; there are more than a hundred possible ar-
rangements that are further subdivided. If this seems complicated, don’t worry.
This expanding area of knowledge often confuses the best immunologists and
rheumatologists.

A combination of alleles at two HLA loci are name tags, or haplotypes. They
can differ widely among various racial and ethnic groups. For example, HLA-
B27 (the marker associated with a spinal disease known as ankylosing spon-
dylitis) is found in 8 percent of Americans of European Caucasian ancestry but
is very rare among African Americans.

The statistical chance that two particular haplotypes will occur together is
about 2 percent (for example, A6 with B5). However, in certain rheumatic dis-
eases, the chance that two alleles or arrangements will occur together may
greatly exceed this.

Table 7.1 illustrates the classification of the HLA system. The labels them-
selves are not important for our purposes; what is important is that specific genes
are inherited and these may predispose a person to lupus.

Table 7.1. The HLA Region of the Major
Histocompatibility Complex

Class I (on all nucleated cells)
A markers
B markers
C markers
Class II (on all antigen-presenting cells)
DP markers
DQ markers
DR markers
Class III contains structural genes that produce
chemicals important in lupus, such as
Complement
Hormones
Cytokines
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WHY IS HLA IMPORTANT IN LUPUS PATIENTS?

What does all this mean for lupus? First of all, certain subsets of the disease
are associated (in other words, they are often but not always found) with very
specific HLA markers. For instance, neonatal lupus (lupus afflicting children at
birth) is most often present in children who possess the Al, B8, DR3, and
DQw52 haplotypes. Patients with discoid lupus tend to possess DR4 markers,
and DR3 is present in those with a specific skin problem known as subacute
cutaneous lupus. Sjogren’s syndrome (dry eyes, dry mouth, and arthritis, which
is seen in many patients with SLE) is associated with B§, DR3, and DRw52.
DR2 and DR3 are more commonly observed in Caucasians of Western European
descent than any other DR types. The presence of DQw1 correlates with certain
autoantibodies such as anti-DNA, anti-Ro, and anti-La. ‘‘Null’’ or absent alleles
can account for some of the deficiencies in blood complement levels that are
frequently seen in SLE.

Even though we have yet to isolate a lupus ‘‘gene,”’ certain genetic markers
and other non-HLA genes correlate with specific lupus subsets and autoanti-
bodies. Different sets or combinations of genes may be associated with as much
as a twentyfold risk for developing SLE.

3 s

OTHER LUPUS SUSCEPTIBILITY GENES

A variety of genes outside of the HLA system may predisopose individuals
to SLE. These include genes on mannose binding protein, Fc receptor alleles,
immunoglobulin G receptors, T-cell receptors, those involved with apoptosis,
and genetic polymorphisms associated with cytokines (particularly tumor necro-
sis factor alpha, apoptosis, interleukin-6, and interleukin-10). Under the direction
of Dr. Betty Tsao, our group at UCLA was the first to suggest that a set of
genes on the short arm of chromosome 1 contributes approximately 20 percent
of the risk for SLE. More recently, scientists have started performing ‘‘genome
scanning,”” or looking at all of our chromosomal regions which might be linked
with lupus.

WHAT IS THE RISK THAT A MEMBER OF A LUPUS
PATIENT’S FAMILY WILL DEVELOP LUPUS?

If you have lupus, members of your immediate family, or first-degree relatives
(brothers, sisters, parents, and children), are at a slightly increased risk for de-
veloping it too. Several surveys have estimated this risk at 10 percent for your
daughter and 2 percent for your son. If you have lupus and have an identical
twin, the chance that this sibling is similarly afflicted ranges from 26 to 70
percent. If your twin is fraternal, however, this figure is only 5 to 10 percent.
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Interestingly, the prevalence of SLE among all family members of lupus patients
is 10 to 15 percent, while the chance of any of this group having autoimmune
diseases (including lupus) is 20 to 30 percent. The most common other auto-
immune disorders include autoimmune thyroiditis (also known as Graves’ dis-
ease or Hashimoto’s thyroiditis), rheumatoid arthritis, and scleroderma. The
body may produce elevated levels of autoantibodies even though no specific
immune disorder is present. For example, nearly half the first-degree relatives
of my lupus patients may have a positive ANA blood test. However, ANA is
only one of the four criteria that must be present for SLE to be diagnosed.
Whether or not a positive ANA increases the chance of developing lupus isn’t
known; most ANA-positive family members of lupus patients feel well and have
no symptoms.

Should children of lupus patients or family members be ‘‘typed’’ or screened
for SLE? I don’t recommend testing unless symptoms or signs point to some
existing clinical problem. At this time, there is nothing we can offer those who
carry a lupus ‘‘gene’’ or autoantibody and have no symptoms. In other words,
by testing them, we would only make them anxious or worried. Only a small
percentage of these individuals will ever develop the disease.

THE FUTURE

It is very possible—indeed probable—that in the next 30 years we will be able
to identify patients at risk for developing SLE by using HLA testing or other
methods and that we’ll then vaccinate them to prevent lupus. By that time, all
lupus-causing genes will have been isolated and identified. Potentially this would
allow us to manipulate these genes in patients with active SLE to turn off the
disease process.
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Environmental Villains

Many of my newly diagnosed lupus patients examine everything they have done
or experienced regarding travel, prescription medications, occupational activi-
ties, infections, and other factors in an effort to find a reason for their disease.
In my experience, some individuals are convinced that they did something
“‘wrong’’ and therefore became ill. When this occurs, soul searching represents
a natural process that ultimately results in coming to terms with the diagnosis.
Although the precise cause of lupus is not known in each case, there are indeed
certain environmental factors that may occasionally play a role in initiating the
disease or making it worse. How does this happen?

A few of these mechanisms are linked to environmental factors and may
produce effects in a variety of ways. These include a virus, food, or a chemical
acting as an antigen to which an antibody response is generated. Some of these
agents in patients predisposed to lupus mimic antigens to which the body is
sensitized, and the antibody response is wrongly directed against the environ-
mental factor. Alternatively, an antigen or inciting factor such as ultraviolet
sunlight can damage DNA and promote the production of anti-DNA as an im-
mune response to the altered DNA.

Various medications may also play a role in inducing lupus. Drug-induced
lupus is covered in the next chapter.

This chapter concerns itself with four types of potentially inciting agents: (1)
chemical factors, such as chemical agents, metals, and toxins; (2) dietary factors,
such as amino acids, fats, and caloric intake; (3) ultraviolet radiation; and (4)
infectious agents, such as viruses and bacteria as well as their by-products.

WHAT CHEMICAL FACTORS CAUSE LUPUS?
Aromatic Amines

Aromatic amines are chemical agents that may induce or aggravate rheumatic
disease. This class includes hair-coloring solutions, hydrazines (e.g., tobacco
smoke), and tartrazines (e.g., food colorings or medication preservatives). Ar-
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omatic amines are broken down in the body by a process known as acetylation.
An increased incidence of drug-induced lupus has been observed after exposure
to aromatic amines in patients who are slow acetylators, or those who metabolize
aromatic amines slowly. About half of all Americans are slow acetylators. The
mechanism by which aromatic amines may induce an immunologic reaction is
poorly understood, and only a small percentage of people exposed to these
chemicals ever develop clinical immune disease.

Hair-coloring solutions containing aromatic amines, specifically paraphen-
ylenediamine, can reproduce features of autoimmune disease in experimental
animals. Several large-scale epidemiologic surveys that that have tried to find
out whether aromatic amines induce lupus or cancer have yielded conflicting
results. Do I advise my lupus patients to avoid hair dyes? No, since I rarely see
patients who reported a flareup because they used a hair-care product; also, they
already have the disease when they visit me.

Hydrazines are present in hydralazine, a blood pressure medication known to
induce lupus. In addition, these substances are found in a variety of compounds
used in agriculture and industry and occur naturally in tobacco smoke and mush-
rooms. A single published report tells of a pharmaceutical worker who was
occupationally exposed to hydrazines, developed lupus, and had reproducible
symptoms and signs upon repeated exposure.

Tartrazines are preservatives found in certain food dyes (such as FD&C yel-
low No. 5), tattoos, and in some medicine tablets. Occasional well-documented
reports of tartrazine-induced lupus have appeared.

Silica and Silicone

One of the most ubiquitous elements in nature, silicon, has been the focus of
numerous studies. Nearly 50 years have elapsed since the initial observations
that sandblasters exposed to silica dust may develop an autoimmune type of
reaction characterized by lung nodules and scarring as well as autoimmune-
mediated lesions in the kidney.

The injection of silicone, a synthetic liquid form of silicon, under the skin
has been similarly associated with autoimmune reactions. According to some
scientists but not all, silicone may be broken down into silica in the body. A
few women who have undergone breast augmentation with encapsulated silicone
gel implants have developed a lupus-like disease; this is probably coincidental.

Other Chemicals

Some chemicals can produce lupus-like symptoms as part of other diseases.
Scleroderma is a first cousin of lupus, and many overlapping features are present
in both diseases. But the principal difference is that, with scleroderma, the in-
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flammation heals with scarring and tightening of the skin. The development of
diseases like scleroderma has been associated with a variety of chemicals, in-
cluding polyvinylchloride, trichloroethylene, cocaine, appetite suppressant am-
phetamines, and adulterated cooking oils (i.e., an epidemic caused by denatured
rapeseed oil—*‘toxic oil syndrome’’—afflicted 15,000 people in Spain in the
early 1980s and several hundred of them died).

Autoimmune diseases resembling lupus have been found in animals exposed
to certain metals, including mercuric chloride, gold, and cadmium. No human
reports have appeared as yet. Eosin is a chemical contained in /ipstick that may
trigger sun-sensitivity rashes and allergic dermatitis. A widely cited report spec-
ulating on a role for lipstick in the causation of lupus appeared 30 years ago,
but follow-up studies have suggested that there is no connection.

SHOULD LUPUS PATIENTS AVOID ANY
FOODS OR SUPPLEMENTS?

Foods are made up of three principal components: carbohydrates, proteins, and
fat. Thus, dietary manipulations can include either altering these components or
raising or lowering overall caloric intake. Studies conducted on mice with lupus
have suggested that high-calorie diets may accelerate mouse kidney disease, but
there is no evidence that this occurs in humans. On the other hand, while ‘‘star-
vation’’ low-calorie or low-fat regimens help mice with lupus, they can occa-
sionally worsen the disease process in humans.

Until 1989, an amino acid dietary supplement known as L-tryptophan was
commonly taken to help induce sleep. Amino acids are the building blocks of
proteins. L-tryptophan was removed from the market when it was associated
with the development of a scleroderma-like disorder known as eosinophilic
myalgic syndrome, or EMS. The 1989 EMS epidemic was traced to impurities
in the manufacture of L-tryptophan, but sporadic cases of a closely related dis-
order called eosinophilic fasciitis had appeared over a 20-year period. It turns
out that some cases of EMS or eosinophilic fasciitis may be related to excessive
L-tryptophan ingestion in patients who metabolize the drug through an uncom-
mon chemical pathway, which provokes an autoimmune response.

Another amino acid, L-canavanine, is present in all legumes but highly con-
centrated in alfalfa sprouts. Immunologic testing has established that this amino
acid is capable of causing or aggravating autoimmune responses (see Chapter
24 for more details). I generally advise my lupus patients to avoid alfalfa sprouts
but in general do not limit the intake of legumes.

A polyunsaturated fat, eicosapentaenoic acid, is a major constituent of fish
oil. Diets enriched in this chemical ameliorate human rheumatoid arthritis and
seem to help animals with lupus. But conflicting results were found when fish
oil capsules were administered to humans with SLE.
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One group has suggested that an autoantibody called anti-Sm (see Chapter
6), which is found in 20 to 30 percent of patients with SLE, may react with
certain plant proteins in laboratory tests. This interaction theoretically suggests
that this autoantibody may be able to make human lupus worse, but it has not
yet been studied.

WHAT ABOUT SUN EXPOSURE OR RADIATION?

Although correlations between diet and lupus remain ambiguous, there is a
strong connection between the disease and the sun’s rays. The sun emits ultra-
violet radiation in three bands known as A, B, and C. The first two, ultraviolet
A (UVA) and ultraviolet B (UVB), are important for lupus patients. Some sci-
entists have suggested that when these bands of ultraviolet light hit the skin,
they may damage superficial deposits of DNA, which are the body’s building
blocks. This results in the release of by-products that induce the formation of
anti-DNA, which is known to damage body tissues.

Other mechanisms, some involving altered apoptosis affected by sunlight in
patients with autoantibodies known as anti-Ro (see Chapter 6), might also be
harmful. The binding of these antibodies to skin cells accelerates or turns on
the disease process. But not all light may be bad. For example, UVA light
treatments, which generally make lupus (e.g., UVA-1) patients worse, are given
to patients with psoriasis. Certain subbands of light seem to reduce inflamma-
tion. The role of sunlight and sun protection in lupus is discussed in detail in
Chapter 24.

Cancer patients are frequently given radiation therapy. Despite some concerns
that lupus patients could have their disease flare up when they receive radiation,
this occurs very rarely almost entirely in individuals with a scleroderma overlap.

WHY DO LUPUS PATIENTS FEEL WORSE
WHEN THEY HAVE A COLD?

Individuals who carry the lupus ‘‘gene’’ can have the process turned on by a
virus or bacteria. Some of the viruses implicated in SLE causation have fancy
names; they include myxoviruses, reoviruses, measles, rubella, parainfluenza,
mumps, Epstein-Barr, and type C onco- or retroviruses. The evidence for this
stems from the finding of elevated levels of viral antibodies in certain patients,
virus particles in lupus tissue, and documentation that microbes can mimic for-
eign substances or antigens that turn on autoimmunity. Moreover, rats injected
with certain bacterial proteins develop a rheumatoid-like arthritis. Therefore, it
is easy to see how patients with autoimmune disease can experience flareups
when they develop infections. Proteins made by the infectious agents may also
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be found in the blood or tissue of autoimmune patients and document the pres-
ence of infection.

“LUPUS CLUSTERS”’: HAS THERE EVER BEEN AN
EPIDEMIC OF LUPUS?

Since up to one woman in 500 has SLE, one might think that if several people
in a neighborhood had the disease, this would constitute a ‘‘lupus cluster,”” or
perhaps even an epidemic. Indeed, such clusters have been purported to occur
in Moorpark, California; Newtown, Georgia; Boston, and in Nogales and Tuc-
son, Arizona. Environmental pollution has been held to be the inciting source.
However, careful scrutiny has shown that none of the claimed clusters actually
exist. Several factors were responsible for these claims: (1) autoantibodies
among related family members carrying lupus genes, (2) occurrences in com-
munities with large minority populations and greater than usual lupus preva-
lences, (3) media advertising by litigation attorneys trying to suggest that some-
body living in a neighborhood who feels unwell may have lupus, (4)
well-meaning family doctors labeling a patient with a positive ANA as having
lupus which was not confirmed by a rheumatologist. Lupus clusters may exist;
however, none has yet been confirmed using accepted field-testing methods.

IS LUPUS CONTAGIOUS?

Beyond the issue of genetic transmission, there is no evidence that lupus can
be spread from one individual to another. No cases of ‘‘contagious’’ lupus have
ever been reported. However, several instances have been documented in which
laboratory technicians handling large amounts of lupus blood samples developed
positive ANAs and antibodies to lymphocytes without developing SLE. Similar
claims concerning household contact between lupus patients and nonrelated in-
dividuals or the pets of lupus patients may be valid, but these reports are also
not associated with the presence of disease.

Summing Up

Our environment is full of chemicals and microbes that can induce or aggravate
autoimmune diseases. In addition, sun exposure plays a role, as does diet. Only
a small percentage of individuals exposed to ‘‘lupogenic’’ materials develop the
disease, which suggests that certain genetic signatures greatly augment risk fac-
tors. The amount of lupogenic material necessary to bring on the disease is not
known, and not everyone at risk becomes symptomatic. It is important to em-
phasize that if you are genetically at risk, prudent precautions to avoid unnec-
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essary exposure are advised, but you should try not to become so fearful of the
environment that you cannot function socially. While family members may share
certain genetic material with a lupus patient, our research confirms that lupus
cannot be spread from one person to another, as in infectious diseases. It is
important to keep in mind that both genetics and the environment play a role
in inducing, easing, aggravating, or accelerating lupus.
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Drugs That May Cause Lupus
or Produce Flareups

In 1945, Byron Hoffman reported that sulfa-containing antibiotics might pro-
voke a lupus-like syndrome. Since that time, more than seventy agents have
been reported to bring on the disease. In addition, the administration of certain
drugs has been found to cause a preexisting lupus to flare up. This chapter
reviews the mechanisms by which this process may occur. It also looks at pub-
lished data on the most problematic drugs and discusses the treatment of drug-
induced lupus.

DRUGS THAT EXACERBATE LUPUS

Most drugs that cause preexisting disease to flare up do so by acting as sun
sensitizing agents or by promoting hypersensitivity or allergy-like reactions.

Antibiotics

Susan was 20 years old when she began complaining of severe burning on
urination. She had been diagnosed with SLE 6 months earlier and had mild
disease, in the form of skin rashes and joint aches. Susan’s lupus was under
excellent control with Naprosyn and Plaquenil. She decided to call her
gynecologist about a bladder problem and was diagnosed as having a uri-
nary tract infection. Her physician placed her on Bactrim DS. Within 2
days, her mild cheek flush had become a bright red rash on her face, fore-
arms, and neck. Her wrist and knees swelled up and she developed a tem-
perature of 102°F. When she saw her rheumatologist the next day, he ob-
served not only these physical signs but also that her white blood cell count
and hemoglobin had substantially decreased. He stopped the Bactrim and
put her on 40 milligrams of prednisone daily. She gradually responded to
this regimen and managed to discontinue steroids within 2 weeks. She felt
fine thereafter.
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Like Susan, a disproportionate number of patients with lupus cannot tolerate
arylamine sulfa derivatives. Sulfonamide-based antibiotics (e.g., sulfamethoxa-
zole) are potent sun sensitizers. Drugs in this class include such commonly used
brands as Bactrim, Septra, and Gantrisin, which are frequently prescribed to
young women with urinary tract infections. Some antidiabetic drugs (e.g., Ori-
nase), sulfasalazine (called Azulfidine, used for ulcerative colitis and rheumatoid
arthritis), and diuretics also contain sulfa. Even though these non-arylamine
sulfas are generally well tolerated, it is best to be cautious about using these
drugs. A greater than expected number of lupus patients are unable to tolerate
penicillin, and some tetracyclines are mildly sun-sensitizing. Patients given min-
ocycline for rheumatoid-like arthritis may flare if they really have lupus. I tend
to avoid sulfa drugs unless no alternative treatment is available but do not restrict
the use of any other antibiotics.

Nonsteroidal Anti-inflammatory Drugs (NSAIDs)

Nonsteroidal anti-inflammatory drugs (NSAIDs) are most frequently used to
treat aches and pains, fevers, or pleurisy (see Chapter 26). NSAIDs run the
gamut in potency from aspirin and ibuprofen to indomethacin. Though not FDA-
approved for use in treating lupus, at least one of these preparations is used by
over 90 percent of lupus patients at some point during their disease course.

Rarely, lupus patients taking ibuprofen (Advil, Motrin) complain of high fe-
vers, mental confusion, and a stiff neck. This reversible noninfectious (aseptic)
meningitis is practically seen only in SLE patients. Aseptic meningitis has been
reported to occur with more than ten NSAIDs, but 90 percent of the published
cases implicate ibuprofen. Despite this, an individual’s risk for aseptic menin-
gitis with ibuprofen is probably less than one in a thousand. To be on the safe
side, I tend to use other NSAIDs in treating lupus patients.

Certain NSAIDs sensitize users to sunlight, and toxic reactions have been
reported in some cases. Extra care in prescribing piroxicam (Feldene). Although
no longer commercially available in the United States, compounded phenylbu-
tazone has been reported to cause a hypersensitivity reaction in lupus patients,
which may lead to severe flareups.

Hormones

Birth control pills in young women and estrogen replacement therapies after
menopause as well as other hormonal preparations are frequently prescribed to
lupus patients. Their use has been controversial, and this complex topic is cov-
ered in Chapter 17.
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DRUG-INDUCED LUPUS ERYTHEMATOSUS (DILE)

Approximately 15,000 to 20,000 new cases of prescription drug-induced lupus
are reported annually in the United States. First identified shortly after the in-
troduction of hydralazine (Apresoline) for hypertension in 1951, DILE is usually
a benign, self-limited process. Although more than seventy agents have been
implicated as inciters of drug-induced autoimmunity, most cases are associated
with three products whose use has been decreasing: hydralazine, procainamide
(Pronestyl), and methyldopa (Aldomet). If isoniazid (INH), chlorpromazine
(thorazine), TNF blockers, and D-penicillamine are added to the list, 99 percent
of all clinically relevant cases can be accounted for. A more complete list of
these drugs is given in Table 9.1.

Epidemiology of Drug-Induced Lupus

Three principal features distinguish DILE from SLE. First, unlike SLE, DILE
affects the same number of men as it does women. Second, DILE is very rare
among African Americans in the United States. Also, the average age of onset
for DILE is 60, as opposed to the 20-to-40 age group typical for SLE.

Table 9.1. Drugs Implicated in Provoking Lupus Erythematosus

1. Drugs proven to induce clinical lupus in at least 1 out of 1000 users

Hydralazine (Apresoline) Methyldopa (Aldomet)
Procainamide (Pronestyl) D-penicillamine
TNF Blockers (Remicade, Humira,
Enbrel)
2. Drugs proven to induce clinical lupus in at least 1 out of 10,000 users
Isoniazid (INH) Phenothiazines (including Thorazine)
Sulfasalazine (Azulfidine) Quinidine
Carbamazepine (Tegretol) Griseofulvin (Fulvicin)

3. Drugs rarely associated with positive ANAs and very rare clinical lupus
Anticonvulsants (phenytoin, trimethadione, primidone, ethosuximide)
Lithium carbonate Captopril (Capoten)
Antithyroid preparation (propylthiouracil, methimazole)
Beta-blockers (practolol, acebutolol, atenolol, labetalol, pindolol, timolol eyedrops)
Lipid-lowering medicines (Mevacor, Pravachol, Lopid)
Prazosin (Minipress)

4. Drugs that can exacerbate lupus or increase the risk of allergic reactions but do not cause lupus
Antibiotics (sulfa, tetracycline—rarely, penicillins or ciprofloxacins)
Nonsteroidal anti-inflammatory agents (e.g., ibuprofen)
Oral contraceptives and other hormones
Sulfa diuretics and diabetic drugs (Dyazide, Aldactone)
Cimetidine (Tagamet), alpha-interferon, and gold salts

5. Case reports have appeared implicating nearly fifty other drugs




[52] What Causes Lupus?

A Note of Caution

If you are a lupus patient, how do you know if you have DILE? If you are
prescribed a medication by your doctor, and after several weeks to months, start
noticing a rash, fevers, pain on taking a deep breath, or swollen joints, consult
your doctor immediately. Most DILE patients do not fulfill the criteria for sys-
temic lupus. All seventy or so drugs implicated in DILE induce the formation
of antinuclear antibody to varying degrees, but the process is self-limited. In
other words, once the drug is stopped, the formation of antinuclear antibody
stops as well.

Only a small percentage of these ANA-positive individuals ever develop clin-
ical lupus. A positive ANA does not constitute grounds to discontinue treatment
with a useful drug. Since DILE is completely reversible, the risks of not taking
lifesaving heart or seizure medications, for example, are much more ominous.
Moreover, there is no evidence that a lupus-causing drug administered to a
patient who already has the disease will make the condition worse.

How Do Drugs Cause Lupus?

An exciting research challenge is presented by DILE, since investigators might
be able to use it as a model for understanding how lupus develops. Unfortu-
nately, however, DILE may come about through different chemical processes
unrelated to the evolution of the disease as it unfolds in most cases. Let’s look
at some proposed mechanisms by which drugs induce lupus.

For example, the drug can bind to a part of the cell that alters DNA. This
altered DNA sets in motion an immunologic reaction, causing the body to make
anti-DNA. Similarly, drugs can activate T or B lymphocytes and, as part of the
immunologic response, lead to the formation of antibodies to white blood cells,
or antilymphocyte antibodies—a common feature of lupus. Next, a drug can
induce the hypomethylation of DNA, which results in altered DNA repair and
autoantibody formation. Also, the drug may make your body so sun-sensitive
that, if you are genetically predisposed, it can turn on a lupus reaction. Finally,
certain drugs are broken down into chemicals, or by-products that promote the
formation of autoantibodies—the antibodies that attack the body’s own tissue.

Several genetic factors may also increase the risk of developing DILE. For
example, the HLA-DR4 genetic marker is associated with hydralazine and D-
penicillamine-induced lupus. If your liver cannot clear these breakdown products
of drugs quickly, this slow clearance system is termed ‘‘slow acetylatation.”” If
you are a slow acetylator and are prescribed procainamide, hydralazine, or iso-
niazid and if you have a certain genetic makeup, there is an increased chance
that you will develop DILE. Finally, the absence of certain HLA-derived com-
plement genes also correlates with DILE.
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Clinical and Laboratory Features of Drug-Induced Lupus

Hydralazine is a drug used to lower blood pressure by dilating blood vessels.
When it was introduced in the early 1950s, much higher doses were used than
are currently prescribed. Positive ANA tests seem to be related to high doses of
hydralazine, as do longer treatment durations. For example, at 5 years, the risk
of developing DILE at doses of 50 milligrams daily is zero, but it is 5 percent
at 100 milligrams daily and 10 percent at 200 milligrams daily, even though at
this point more than half of patients will have a positive ANA.

The average dose of hydralazine is about 50 to 100 milligrams a day. You
should suspect hydralazine-induced lupus if you begin noticing joint swelling,
fevers, and weight loss. Rashes or anemia are found 25 percent of the time,
muscle aches and pain on taking a deep breath are less common, and organ-
threatening disease is very rare. Nearly everybody with hydralazine-induced lu-
pus has a positive ANA and specific antibodies called antihistone antibodies.

Procainamide is an extremely effective, often lifesaving drug that treats ir-
regular heart rhythms. As with hydralazine, the risk of procainamide-induced
lupus also depends on dose and duration of treatment. Up to 83 percent of all
individuals given long-term procainamide develop a positive ANA, but only a
small percentage ever develop full-blown DILE. Its symptoms and laboratory
results are similar to those of hydralazine-induced lupus, except that pleurisy
and pericarditis are more common with procainamide and rashes almost never
occur. Organ-threatening disease is extremely rare.

Three other commonly used types of heart medicines are also culprits. Meth-
yvldopa (Aldomet) is an antihypertensive drug that has induced lupus, although
rarely. Patients with this syndrome often exhibit a marked anemia and antibodies
to red blood cells. Another drug used in treating an irregular heart rhythm,
quinidine (Quinaglute), occasionally causes positive lupus blood tests and a se-
vere arthritis. A group of blood pressure pills known as beta-blockers infre-
quently cause a positive ANA test, but only a handful of clinical lupus cases
have been reported in connection with those drugs available in the United States
(e.g., Sectral, Tenormin, Inderal, Toprol).

Anticonvulsants prevent epileptic seizures and may result in positive ANA
tests. Nearly all clinical cases of lupus attributed to phenytoin (Dilantin) oc-
curred in children. Occasional reports have been associated with carbamazepine
(Tegretol), but phenobarbital has not been connected with DILE. Up to 15 per-
cent of patients with lupus experience epileptic seizures. None of these drugs
will cause flareups of lupus and there is no reason not to take any of them.

Isoniazid (INH) is an antituberculosis agent similar in structure to hydralazine.
Its long-term administration may result in positive ANA tests in up to 25 percent
of those taking the drug, but only a few cases of clinical lupus have been
published. Drugs that treat psychosis in the phenothiazine family (e.g., Thora-
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zine, Stelazine, Mellaril) may convert patients to ANA positivity up to 26 per-
cent of the time, but lupus-related symptoms are extremely unusual. Certain
preparations used to treat hyperthyroidism (e.g., propylthiouracil, or PTU) only
in rare instances cause a lupus-like syndrome.

D-penincillamine is used to manage rheumatoid arthritis and scleroderma.
About 1 percent of the time, these patients may develop myasthenia gravis or
SLE from the drug. Since those taking D-penicillamine already have an auto-
immune disease, sorting things out can be problematic. Your doctor should
consider consulting a rheumatologist. Was the diagnosis of scleroderma or rheu-
matoid arthritis correct all along, or could the diagnosis have been lupus? D-
penicillamine has no place in the treatment of lupus and should be stopped in
anyone suspected of having SLE.

TNF blocking medicines prescribed for rheumatoid arthritis (e.g., Remicade,
Humira, Enbrel) can flare lupus if it is also present, or if a lupus patient has
been misdiagnosed with rheumatoid arthritis. It rarely causes clinical lupus. TNF
blockers induce the formation of autoantibodies, particular anti-DNA in 20-40
percent of users. This is clinically relevant in a minority of patients and is not
by itself a reason to stop taking it.

How Can We Tell DILE From SLE?

While taking a lupus-causing drug, the DILE patient displays many of the signs
and symptoms seen in the patient with lupus. However, DILE patients rarely
have symptoms involving the many organ systems of the body. (In other words,
the central nervous system, heart, lung, and kidneys are not usually involved.)
In these patients, we do find antihistone antibodies (in fact, they are found on
blood testing in more than 95 percent of patients with DILE; the problem is
that 40 percent with SLE also develop these antibodies). The patient with DILE
does not have the other typical lupus antibodies reviewed in Chapter 6. Normal
complement levels are also present in DILE patients. Further, upon discontin-
uing the drug, DILE improves or resolves within days to weeks in these patients.
Even though antihistone antibodies decrease, the ANA test may remain positive
for years.

Your doctor must differentiate DILE from bacterial or viral infections, po-
lymyalgia rheumatica, SLE, rheumatoid arthritis, or Dressler’s syndrome (fever
with pericarditis in patients who have had a recent heart attack). Blood tests and
cultures usually distinguish among these diseases.

How Do We Treat DILE?

If the offending drug is withdrawn as soon as symptoms present themselves, no
therapy may be necessary. Approximately one-third of the time, my patients
have benefited from several weeks to months of aspirin or other NSAID med-
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ications (such as ibuprofen, naproxen, or indomethacin). If serious complications
develop (e.g., pericardial tamponade or kidney disease) or the symptoms are
severe (e.g., disabling arthritis, pleurisy with shortness of breath), I usually pre-
scribe several weeks to months of moderate-dose steroids (less than 40 milli-
grams of prednisone daily).

Fewer than 5 percent of patients with DILE have a complicated or unfavorable
course. These circumstances arise when the inciting drug is not withdrawn de-
spite several months of symptoms or the lupus-inducing drug is reintroduced
after being stopped. If you are a lupus patient and you have had fevers, rashes,
or joint aches that you or your doctor feel may be from taking a lupus-inducing
drug, stop it and never take the drug again.
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Part IV

WHERE AND HOW
CAN THE BODY BE
AFFECTED BY LUPUS?

When rheumatologists evaluate an individual who might have lupus, they take
a complete history, perform a physical examination, obtain appropriate blood
tests, and order studies indicated by the patient’s symptoms and signs. Once this
information is compiled, diagnostic possibilities other than lupus must be con-
sidered and ruled out. The fourteen chapters in this part take the reader through
this diagnostic process using an approach that considers symptoms, signs, phys-
ical findings, and conditions affecting each organ, otherwise known as the
organ-system approach. When the full evaluation is completed, the treating phy-
sician is able to formulate a comprehensive treatment plan.
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10
History, Symptoms, and Signs

THE RHEUMATOLOGY CONSULTATION

A thorough medical evaluation is essential in order to make a diagnosis of lupus.
This consultation should be performed by a rheumatologist or qualified internist.
A rheumatologist is an internist (as are cardiologists, gastroenterologists, etc.)
who has special expertise in diagnosing and managing diseases of the muscu-
loskeletal and immune systems. The consultation includes several components.
First, a history of the patient’s complaints is taken. On the first visit to a con-
sultant, it is helpful to present a summary of important symptoms and signs in
a concise fashion, either by making a list of them or reviewing them mentally
beforehand.

Especially when a patient has only one visit with a qualified consultant in
order to evaluate the possibility of lupus, proper preparation is essential. Copies
of outside records and previous tests or workups are also helpful. Lupus is not
easy to diagnose; surveys have shown that the typical lupus patient consults
three to five physicians before a correct diagnosis is made. In fact, studies have
suggested that an average of 2 to 3 years elapse from the onset of symptoms
until the time lupus is diagnosed. This interval may be as short as a few weeks
to months in children, who usually display more obvious symptoms, but in
patients over 60, it can be up to 4 years before a firm diagnosis is arrived at.

THE HISTORY AND REVIEW OF SYSTEMS

The lupus consultation consists of a history, physical examination, diagnostic
laboratory tests, or radiographic evaluations (x-rays, scans, etc.). A thorough
initial interview is essential if the physician is to make a correct diagnosis and
recommend proper treatment. After all the observations and tests are in, the
doctor will discuss the findings, perhaps at the time of the visit, at a telephone
conference after the initial meeting, or in a follow-up visit.

My physician interview begins by asking why the patient has come and how
he or she feels. Once the patient’s symptoms and history are heard, I conduct
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a ‘“‘review of systems.”” As many as a hundred questions can be asked as part
of this screening process. Positive responses may lead to an additional set of
queries that clarify symptoms in a given area, such as how long the complaint
has been present, what makes it better or worse, how it has been diagnostically
evaluated and treated in the past, and what is its current status.

The patient will be asked about allergies, and his or her and family members’
history of rheumatic disease or other diseases. Other relevant facts include pos-
sible occupational exposures to allergic or toxic substances, educational attain-
ment, and with whom the patient lives. Unusual childhood diseases will also be
explored, as well as alcohol and tobacco use, previous hospitalizations and sur-
geries, past and current prescription or over-the-counter medications that are
frequently used. Not only do certain environmental and family histories predis-
pose people to lupus, but this line of questioning forms the basis of a psycho-
social profile that may be important in developing a productive doctor-patient
relationship.

The rheumatic review of systems covers these eleven categories:

1. Constitutional symptoms, such as fevers, malaise, or weight loss, are dealt
with first. They refer to the patient’s overall state and how he or she feels.
This is followed by an organ system review that goes from head to toe.

2. The head and neck review includes inquiries about cataracts, glaucoma,
dry eyes, dry mouth, eye pain, double vision, loss of vision, iritis, con-
junctivitis, ringing in the ears, loss of hearing, frequent ear infections,
frequent nosebleeds, smell abnormalities, frequent sinus infections, sores
in the nose or mouth, dental problems, or fullness in the neck.

3. The cardiopulmonary area is covered next. I ask about asthma, bronchitis,
emphysema, tuberculosis, pleurisy (pain on taking a deep breath), short-
ness of breath, pneumonia, high blood pressure, chest pains, rheumatic
fever, heart murmur, heart attack, palpitations or irregular heartbeats, and
the use of cardiac or hypertension medications.

4. The gastrointestinal system review includes an effort to find any evidence
of swallowing difficulties, severe nausea or vomiting, diarrhea, consti-
pation, unusual eating habits, hepatitis, ulcers, gallstones, blood in stool
or vomit, diverticulitis, colitis, or pancreatitis.

5. The genitourinary area must be approached in a respectful, sensitive way.
Aside from inquiring about frequent bladder infections, kidney stones, or
blood or protein in the urine, I also review any history of venereal dis-
eases (including false-positive syphilis tests) and, in women, the obstetric
history, with special attention to miscarriages, breast disorders and sur-
geries (cosmetic and otherwise), and menstrual problems.

6. Next, hematologic and immune factors that the patient may be aware of
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include how easily he or she bruises, anemia, low white blood cell or
platelet counts, swollen glands, or frequent infections.

7. A neuropsychiatric history takes into account headaches, seizures, numb-
ness or tingling, fainting, psychiatric or antidepressant interventions, sub-
stance abuse, difficulty sleeping, and—most important—what is called
““‘cognitive dysfunction,’” a subtle sense of difficulty in thinking or artic-
ulating clearly.

8. Musculoskeletal features involve a history of joint pain, stiffness, or
swelling, gout, muscle pains, or weakness.

9. The endocrine system review will include questions about thyroid dis-
ease, diabetes, or high cholesterol levels.

10. The vascular history may uncover prior episodes of phlebitis, clots,
strokes, or Raynaud’s (fingers turning different colors in cold weather).

11. Finally, the skin is discussed. The skin is a major target organ in lupus,
and evidence of sun sensitivity, hair loss, mouth sores, the *‘butterfly
rash,”” psoriasis, or other rashes is carefully reviewed.

In concluding the history taking, I always ask a patient whether there is any-
thing I should know that was not covered. Ed Dubois, my mentor, dedicated
his lupus textbook to ‘‘the patients, from whom we have learned.”” Physicians
become better doctors when they listen to what patients have to say about things
that the doctor may not have brought up. Occasionally, the patient hits on some-
thing in casual conversation that turns out to be quite important in shedding
light on her disease.

PHYSICAL EXAMINATION

The history and review of systems elucidate what physicians call symptoms; a
physical examination reveals signs. Four methods known as inspection (looking
at an area), palpation (feeling an area), percussion (gentle knocking against a
surface such as the lung or liver to detect fullness), and auscultation (listening
with a stethoscope to the heart, chest, carotid artery, etc.) are employed during
the physical. You will be evaluated from head to toe.

First, vital signs are checked to ascertain weight, pulse, respirations, blood
pressure, and temperature. The head and neck exam includes evaluation of the
pupils’ response to light, eye movements, cataracts, and the vessels of the eye.
The ear exam searches for obstruction and inflammation. The oral cavity is
screened for sores, poor dental hygiene, and dryness. I palpate the thyroid and
the glands of the neck and also listen to the neck for abnormal murmurs or
sounds (carotid artery bruits). The chest examination consists of inspection (e.g.,
for postural abnormalities), palpation for chest wall tenderness, percussion to
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evaluate fluid in the lungs, and auscultation (e.g., to rule out asthma and pneu-
monia). The heart is checked for murmurs, clicks, or irregular beats. The ab-
domen is inspected for obesity, distension, or scars; palpated for pain or hernia;
percussed to assess the size of the liver and spleen; and auscultated to rule out
any obstruction or vascular sounds. This is followed by an extremity evaluation,
which includes looking for swelling, color changes, inflamed joints, and defor-
mities. Specific maneuvers allow me to assess range of motion, muscle strength,
pulses, reflexes, and muscle tone. If indicated, a genitourinary evaluation is
done. It includes a breast examination, rectal evaluation, pelvic examination,
and—in women—pap smear. In rheumatology, a genitourinary exam is neces-
sary only if the patient has breast implants, complains of vaginal ulcers, or has
other symptoms relevant to these areas. A neurobehavioral assessment that will
reflect change in the nervous system is usually conducted as part of the ongoing
conversation; necrologic deficits can be detected by observing the patient for
tremor, gait abnormalities, or abnormal movements or reflexes. If necessary, a
more formal mental status examination may be conducted. Finally, the skin is
examined for rashes, pigment changes, tattoos, hair loss, Raynaud’s, and skin
breakdown or ulcerations.

The physical examination may include other steps as well, depending upon
the problems reported and the nature of the consultation. A thorough physical
examination conducted after a detailed interview allows me to order the appro-
priate laboratory tests. Figure 10.1 summarizes the rheumatology consultation.

THE CHIEF COMPLAINT AND CONSTITUTIONAL
SYMPTOMS IN LUPUS

The most common initial complaint in early lupus is joint pain or swelling (in
50 percent of patients), followed by skin rashes (20 percent) and malaise or
fatigue (10 percent). Certain constitutional symptoms and signs are not included
in the following chapters since they do not fall into any specific organ system;

Narrative Review of Physical Laboratory and
history systems examination diagnostic testing

N/

Patient or family conference on
results and recommendations

Fig. 10.1. The Rheumatology Consultation
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they are therefore reviewed here. These generalized body complaints consist of
fevers, weight loss, and fatigue.

Fever

Any inflammatory process is commonly associated with an elevated temperature.
The official definition of a fever is 99.6°F or greater (most of us have 98.6°F
as a normal temperature). Nevertheless, many patients have normal temperatures
that are in the range of 96° to 97°, and what is normal for some individuals may
be a fever for others. Lupus surveys published in the 1950s documented low-
grade fevers in 90 percent of patients. This number has decreased to 40 percent
in recent reviews—a consequence of the widespread availability and use of
nonsteroidal anti-inflammatory drugs (NSAIDs), especially those over-the-
counter medications that can reduce fevers. These include aspirin, naproxen, and
ibuprofen (e.g., Advil, Aleve); acetaminophen (e.g., Tylenol) can also decrease
fever. Many lupus patients chronically run temperatures one to two degrees
above normal without any symptoms. The presence of a temperature above
99.6°F without obvious cause suggests an infectious or inflammatory process.

At times, I may find a normal temperature reading in a patient with a history
of fevers and wonder whether or not a fever is really present. It may be helpful
for certain patients to keep a fever logbook or to record temperature readings
three times a day at the same hours for a week or two and to show it to their
physician. Fever curve patterns may suggest different disease processes.

A low-grade fever is not usually dangerous, other than its ability to cause the
pulse to rise, which decreases stamina. In certain circumstances, fevers act as
warning signs of infection and suggest the need for cultures, specific testing, or
antibiotics. If the temperature rises above 104°F, precautions should be taken to
prevent seizures or dehydration. This might include alternating between aspirin
and ibuprofen or acetaminophen every 2 hours, sponging down the head and
body to lower the fever, taking plenty of fluids, or admitting the patient to the
hospital. The presence of a significant fever in any patient taking steroids (e.g.,
prednisone) or chemotherapy drugs should be taken very seriously and is often
a reason for hospitalization. Steroids usually suppress fevers and can mask in-
fections.

Anorexia, Weight Loss, and Weight Gain

Half of all patients with lupus have a loss of appetite (anorexia), with resulting
weight loss. The loss of more than 10 percent of body weight over a 3-month
period is rare and indicates a serious condition. Usually noted in the early stages
of lupus, anorexia and weight loss are associated with disease activity. Evidence
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of active lupus often results in the administration of corticosteroids (e.g., pred-
nisone), with subsequent weight gain. If your doctor has detected large amounts
of protein in your urine, you have what is termed ‘‘nephrotic syndrome.”’ Seen
in up to 15 percent of those with lupus, this also results in weight gain.

Malaise and Fatigue

Malaise is the sense of not feeling right. It conveys a message of aching, loss
of stamina, and the ‘‘blahs.”” Loss of stamina or decreased endurance associated
with a tendency to be tired is known as fatigue. Malaise and fatigue are observed
in 80 percent of SLE patients at some point during the course of their disease;
in half of these, it can be disabling. Evidence of active disease or inflammation
as well as infection, depression, anemia, hormonal problems, and stress may
also be associated with malaise and fatigue. The management of malaise and
fatigue is discussed in more detail in Chapter 25.

Summing Up

Before physicians can treat lupus, they must take a detailed history, perform a
physical examination, and order proper laboratory tests. An accurate diagnosis
encompassing all symptoms and physical signs is the goal of a consultation.
The patient may have more than one process going on at the same time, and
these frequently benefit from different approaches. Both patient and doctor
should be flexible in how they understand the concept of disease and allow
themselves to consider differing viewpoints as to what might be responsible for
a specific medical complaint. Many things may contribute to fatigue, for ex-
ample. And as we’ve seen all along, lupus is a complex disease that can be
difficult to diagnose.
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Must We Draw Blood?

Unfortunately, the history and physical examination are not enough to diagnose
or manage lupus, so yes, we must draw blood. Blood testing can make a dif-
ference. It is essential in order to diagnose a disease correctly and to gauge the
patient’s response to therapy. And specific tests are employed to monitor the
safety of medications that might be used to treat the disease. Finally, some lupus
patients have specific complications that can be diagnosed only by blood testing.
This chapter offers an overview of the tests doctors order and why.

WHAT IS CONSIDERED ‘“ROUTINE”’ LAB WORK?

When a patient arrives at an internist’s or family practitioner’s office for a
general medical evaluation, this usually calls for what doctors refer to as
“‘screening laboratory tests.”” In other words, by obtaining a blood count, urine
test, and blood chemistry panel, abnormalities can be detected in 90 percent of
individuals with serious medical problems. This is the starting point of the
workup. All the studies listed below are inexpensive and mostly automated; they
can be performed within a matter of hours and do not require special expertise.
Most large medical offices are equipped to perform these tests on the premises.

A complete blood count (CBC) is the most commonly performed laboratory
test in the United States. It analyzes red cells, white cells, and platelets. Patients
with systemic lupus can have low red blood cell counts or be anemic as a result
of chronic disease, bleeding, from lupus medication, autoimmune hemolytic ane-
mia (breakdown of red blood cells due to antibodies), or a vitamin deficiency.
The white blood cell count can be high due to steroid therapy or inflammation
or low from active lupus or a virus. Platelets are decreased when antibodies
attack platelets or when the bone marrow is not making enough of them. Most
patients with active SLE have an abnormal CBC.

Blood chemistry panels consist of anywhere from 7 to 25 tests that evaluate
a variety of parameters, including blood sugar, kidney function (BUN, creati-
nine), liver function (AST, ALT, bilirubin, alkaline phosphatase, GGT), electro-
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Iytes (sodium, potassium, chloride, bicarbonate, calcium, phosphorus, magne-
sium), lipids (cholesterol, triglycerides, HDL, LDL), proteins, (albumin, total
protein), thyroid function (T3, T4, TSH), and gout (uric acid). Occasionally,
chemistry panels include additional studies (amylase for pancreatic function,
LDH for hemolysis, iron levels, etc.), which are also inexpensive and can be
done by request. Any of these tests may be abnormal in SLE patients; the reader
is referred to the index to find specific discussions that address their questions.

Urinalysis is a useful screen for kidney involvement and urinary tract infec-
tions. All but 1 percent of lupus patients with clinically significant renal disease
will have an abnormal urinalysis.

Several additional blood tests relevant to SLE also are inexpensive, readily
available, and commonly ordered by rheumatologists. These consist of the cre-
atine phosphokinase (CPK), which screens for muscle inflammation; a Wester-
gren sedimentation rate or C-reactive protein (CRP), which quantitates levels
of inflammation; and the prothrombin time (PT) or partial thromboplastin time
(PTT), which are clotting tests and may be prolonged in those who have the
lupus anticoagulant.

ROUTINE ANTIBODY PANELS AND SCREENS

Very few doctors’ offices are equipped to do reliable antibody screening. Most
community and hospital laboratories are capable of performing these tests, but
the lack of a national standard, inexperienced technicians, and failure to double
and triple check results impair their accuracy. Autoantibodies can be tested for
anywhere, but if the results are positive, they should be confirmed in a reliable
rheumatology laboratory. Such facilities include university-based teaching med-
ical centers, private facilities with a national reputation for special expertise in
rheumatology (e.g., Rheumatology Diagnostic Laboratory), or certain large na-
tional lab networks (e.g., Mayo Clinic Laboratories). The reader is referred to
Chapter 6 for a detailed discussion of all the tests listed below.

What does autoantibody screening consist of and how does your doctor in-
terpret these results? Most of the centers listed above have what is called a
“‘reflex panel.”” Simply stated, a doctor orders an ANA, and if it is positive,
another eight to ten antibody and immune determinations are automatically ob-
tained.

The antinuclear antibody (ANA) is the cornerstone of rheumatic disease
screening. As mentioned earlier, some ten million Americans have a positive
ANA but fewer than one million have SLE. Patients with other rheumatic dis-
eases such as rheumatoid arthritis and scleroderma as well as healthy relatives
of patients with autoimmine diseases can have a positive ANA. The ANA can
also become positive with aging, certain viral infections, or as a result of taking
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specific prescription drugs. However, less than 3 percent of patients with SLE
are ANA-negative.

Practically speaking, interpretation of the ANA test is guided by a few prin-
ciples. First, high levels of this antibody (greater than 1:1280 or greater than 30
International Units) are usually associated with a real rheumatic disease. Second,
whereas rimed patterns are specific for lupus, homogeneous ANA patterns gen-
erally correlate with SLE, while speckled patterns are seen in SLE and with
other autoimmune processes. Even though ANA levels decrease with clinical
improvement, this correlation is weak at best and not a reliable gauge of the
disease process. Also, different laboratories use varying standards for ANA.
Therefore, a reading of 1:640 from one laboratory may be the same as 1:320
from another.

Anti-double-stranded DNA antibodies are rarely present in patients who do
not have SLE. They are found in half of those with the disease and represent
one of the more specific parameters for diagnosis and for following severe in-
flammation or organ involvement. Occasionally, healthy patients have low-level
positive tests. If performed by a Farr or ELISA method, anti-DNA can be quan-
titated, and its values reflect clinical disease activity; the values are higher with
flares, and they decrease with improvement.

Serum complement measures levels of a protein that is consumed during the
inflammatory process. Along with anti-DNA, complement components C3, C4,
or CH50 are the most reliable parameters for following serious disease activity.
Low complement levels imply active inflammation. A few patients with genetic
complement deficiencies always have low complements, and in them these de-
terminations are not useful in following disease activity.

Levels of anti-Ro (SSA) or anti-La (SSB) are of no value in following disease
activity. These tests are either positive or negative. Positive tests confirm the
presence of an autoimmune problem that may not even be symptomatic and
suggest that the doctor look for Sjogren’s syndrome and subacute cutaneous
lupus rashes while also asking the patient about severe sun-sensitivity. Young
women with these antibodies should be warned about the possibility of having
a baby with neonatal lupus or congenital heart block (Chapters 22 and 30).
Similarly, levels of anti-Sm or anti-RNP are of little value in following patients.
These tests are also either positive or negative. Anti-Sm is of no importance in
following disease activity but is extremely specific and useful in confirming the
diagnosis of SLE. Anti-RNP in high levels suggests that the patient may have
mixed connective tissue disease (MCTD) and at low levels supports the diag-
nosis of SLE. The levels rarely change.

Since one-third of patients with lupus have antiphospholipid antibodies that
may lead to blood clots, miscarriages, and strokes, most rheumatologists screen
for these antibodies. As discussed in Chapter 21, the antiphospholipid antibodies
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can be tricky to detect, and a given patient may have only one of several possible
autoantibodies. The most commonly ordered screen consists of an RPR or VDRL
(syphilis test), anticardiolipin antibody, and the lupus anticoagulant. Further
testing is necessary only if the patient’s history includes a blood clot and these
initial screenings are negative.

Additional tests that are frequently done are screening for the rheumatoid
factor and serum protein electrophoresis. The rheumatoid factor test is positive
in 80 percent of rheumatoid arthritis patients and 20 to 30 percent of those with
SLE. High levels of rheumatoid factor with low levels of ANA suggest that a
diagnosis of rheumatoid arthritis should be considered as opposed to SLE. Anti
cyclic citrullinated peptide (CCP) antibodies, if present, are fairly specific for
rheumatoid arthritis and is only present in 5 percent with SLE. Serum protein
electrophoresis is an inexpensive test for blood protein abnormalities; if a broad
band of gamma globulin is found, it confirms an autoimmune process.

ADDITIONAL ANTIBODY SCREENS AND TESTS

Occasionally, additional blood testing is indicated to sort out peculiar or unusual
symptoms. These tests are expensive, take longer to perform, and should be sent
only to laboratories that have special immunologic expertise.

Antihistone antibodies are found in nearly all patients with drug-induced lupus
but are not specific, since at least half of all lupus patients have them. Antineu-
ronal antibodies in the spinal fluid are usually specific for central nervous system
lupus. In the blood, these antibodies are positive in 20 percent of all patients
with lupus, but high levels are found in 70 percent with nervous system activity.
Antiribosomal P antibody may be positive in central nervous system disease and
may correlate with SLE psychosis. Coombs’ antibody testing screens for auto-
immune hemolytic anemia, a serious blood complication of SLE.

The workup of antiphospholipid antibodies in patients with unusual manifes-
tations of the syndrome includes obtaining protein C, protein S, antithrombin
3, Factor V Leiden mutation, anti-3-2 glycoprotein-1 antibodies, platelet anti-
body tests, and noncardiolipin antiphospholipid antibodies. Sludging of the
blood—which leads to dizziness, difficulty concentrating, and a sense of full-
ness—is evaluated by testing for cryoglobulin and viscosity, which, if present,
imply that the blood is too thick. Systemic vasculitis atypical for lupus can be
assessed with anti-neutrophilic cytoplasmic antibody (ANCA) testing. Similarly,
lupus-like diseases such as rheumatoid arthritis scleroderma or autoimmune
myositis are characterized by the presence of numerous autoantibodies rarely
seen in SLE, such as anti-PM-1, anti-Jo, anti-Scl-70, or anticentromere anti-
bodies. Lupus patients with high levels of the amino acid homocysteine may be
at risk for cardiac disease and benefit from folic acid therapy.



12
Reactions of the Skin: Rashes
and Discoid Lupus

The skin is often an affected area in lupus, with 60 to 70 percent of lupus
patients reporting some skin complaint. And there is a wide range of such com-
plaints. This chapter discusses how the skin is damaged in lupus and what it
looks like under the microscope. It reviews the classifications of skin disorders
in lupus as well as their principal dermatologic features. A complete discussion
of remedies used for skin disorders in lupus can be found in Part V, but specific
interventions that are appropriate under special circumstances are mentioned
here.

HOW IS THE SKIN DAMAGED IN LUPUS?

The sun emits ultraviolet radiation in three bands known as A, B, and C. Only
the first two, ultraviolet A (UVA) and ultraviolet B (UVB), are directly harmful
in lupus and are probably harmful to most of us. When these bands of ultraviolet
light hit the skin of lupus patients, they damage deposits of DNA near the
surface of the skin. In some mouse lupus models, radiation to the top (epidermal)
layer of the skin has resulted in the generation of denatured or altered DNA,
which researchers have found can lead to the formation of anti-DNA and result
in tissue damage. Also, ultraviolet light can induce the production of other an-
tibodies—anti-Ro (SSA), anti-La (SSB), and anti-RNP—opartly through altered
apoptosis in a skin cell known as a keratinocyte. Most patients who test positive
for the anti-Ro (SSA) antibody are very sun-sensitive.

CLASSIFICATION OF CUTANEOUS LUPUS

Cutaneous (which means relating to the skin) lupus can be broken down into
three general categories:



[70] Where and How Can the Body Be Affected by Lupus?

1. Acute cutaneous lupus erythematosus. Almost all of these patients have
active systemic lupus with skin inflammation.

2. Subacute cutaneous lupus erythematosus (SCLE). This is a nonscarring
rash that can coexist with both discoid and systemic lupus but may be a
“‘bridge’” between discoid lupus and SLE.

3. Chronic cutaneous lupus erythematosus, also known as discoid lupus er-
ythematosus (DLE). About 15 percent of all lupus patients are classified
as having DLE, but patients with SCLE or SLE may also have discoid
lesions.

The cutaneous features of lupus include mucosal ulcerations—sores in the
mouth, nose, or vagina; alopecia—hair loss; malar rash—the butterfly rash on
the cheeks; discoid lesions—thick, scarring, plaquelike rashes; pigment
changes—both loss of pigment and more pigment in different places; urti-
caria—hives or welts; and cutaneous vascular features involving the blood ves-
sels. Included in this category are Raynaud’s phenomenon—when the fingertips
turn red, white, and blue in reaction to cold temperatures; livedo reticularis—a
red mottling or lacelike appearance under the skin; purpura—which appears
like a bruise or black-and-blue mark; cutaneous vasculitis—breakdown of the
skin due to inflammation of the superficial vessels, which can lead to ulcers or
gangrene, a breakdown of the skin due to inflammation of the deep vessels or
a blood clot.

There are other conditions, not usually seen in lupus patients, that involve the
skin and require attention. One condition is panniculitis—which involves in-
flammation of the dermis of the skin. Bullous lupus, another condition, produces
fluid-filled blisters or a rash similar to that of chickenpox. Complications from
the use of steroids as a treatment for lupus can also induce skin damage such
as ecchymoses, or black-and-blue marks, as well as skin atrophy, which results
in paper-thin skin.

DISCOID LUPUS ERYTHEMATOSUS

Chronic cutaneous (discoid) lupus erythematosus (DLE) is commonly known as
discoid lupus erythematosus. It is diagnosed when a patient with a discoid lupus
rash (confirmed by skin biopsy) does not fulfull the American College of Rheu-
matology criteria for systemic lupus (see Chapter 2); 10 percent of all lupus
patients have DLE. Remember, discoid lesions may be a feature of SLE.

In the United States, 70 percent of patients with DLE are women and 75
percent are Caucasian, with the mean age of onset in the thirties. Discoid lesions
appear on sun-exposed surfaces but, in rare cases, can also be found on non-
sun-exposed areas. Such lesions generally do not itch. They appear as thick and
scaly; under the microscope, one sees plugging of hair follicles, thickening of
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the epidermis, atrophy or thinning of the dermis (the part of the skin under the
epidermis, which is the topmost layer of skin). Signs of inflammation are also
present.

Aching joints and other constitutional symptoms are found in 10 to 20 percent
of patients with DLE. Blood testing shows a positive ANA test in about half of
the cases; other autoantibodies are seen in less than 10 percent. Anemia may be
observed in 20 percent of the patients, and a low white blood cell count in half.

Discoid lupus can appear similar to other skin lesions. For example, rosacea,
fungal infections, sarcoidosis, seborrhea, dermatomyositis, and a sun-sensitive
rash called polymorphous light eruption can be ruled out by a simple skin biopsy
and blood tests before diagnosing DLE.

Without treatment, discoid lesions may progress. After many years, some may
turn into skin cancer. ‘‘Localized DLE’’ was a term coined at the Mayo Clinic
in the 1930s to describe discoid lesions appearing only above the neck. They
rarely evolve into systemic lupus and are treated with antimalarial drugs or local
remedies. ‘‘Generalized DLE’’ implies lesions above and below the neck. This
form has a 10 percent chance of developing into systemic lupus. Discoid lupus
is managed by avoiding the sun and by using sunscreens, antimalarial drugs,
and steroid creams. Sometimes steroid injections are helpful with these lesions.
In rare cases, severe resistant lesions may require antileprosy drugs, such as
thalidomide or Dapsone, oral corticosteroids, azathioprine, or nitrogen mustard
ointment. See Part V of this book for a review of these treatments.

SUBACUTE CUTANEOUS LUPUS ERYTHEMATOSUS

Subacute cutaneous lupus erythematosus (SCLE) is a rash seen in about 9 per-
cent of lupus patients; 20 percent with SCLE also have lesions typical of discoid
lupus. Unlike DLE, SCLE does not scar the skin. Under the microscope, the
inflammation is mild and diffuse, not thick and scaly. The lesions in SCLE, like
those in systemic lupus, also do not usually itch. The rash may look similar to
that of psoriasis.

Among SCLE patients, 70 percent are women and 85 percent are Caucasian.
The mean age of onset is in the early forties. Half of these patients fulfill the
American College of Rheumatology criteria for systemic lupus. Among the
SCLE cases, 75 percent are sun-sensitive, 65 percent have joint aches, but less
than 10 percent develop organ complications (in which the heart, lungs, kidneys,
or liver are involved).

We know little about the causes of SCLE, but certain drugs such as thiazide
diuretics (e.g., Dyazide) have been known to bring it on. Two-thirds of SCLE
patients have positive ANA and 90 percent have anti-Ro (SSA) tests. Nearly all
have the HLA-DR3 marker.

The lesions of SCLE are notoriously resistant to the usual drug therapies.
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Skin creams and antimalarials provide only modest results. But retinoid (Vitamin
A) derivatives have been helpful and are important in the management of acute
SCLE.

CUTANEOUS FEATURES OF LUPUS
Mouth or Nose Sores (Mucosal Ulcerations)

Mouth sores are seen in 20 percent of patients with systemic or discoid lupus.
Occasionally, nose ulcerations are noted, which may result in nasal septal per-
foration. In rare cases, women may develop recurrent vaginal sores. Oral ulcers
must be differentiated from herpes lesions or cold sores seen in lupus patients,
especially those who are on steroids or are receiving chemotherapy. The sores
may be solitary or appear as crops of lesions. They may be found on the tongue
or any part of the mouth.

Oral ulcers look like lupus under the microscope. They are managed conser-
vatively with old-fashioned remedies such as buttermilk gargles or hydrogen
peroxide diluted in a few ounces of water, gargled and spit out several times a
day. A local steroid, triamcinolone, which can be found in a dental gel (e.g.,
Kenalog in Orabase), can be applied to the lesions and usually brings about
prompt healing. Antimalarial drugs and systemic steroids are also helpful. Nasal
ulcers sometimes respond to a petroleum jelly such as Vaseline.

Hair Loss (Alopecia)

There are many reasons why lupus may lead to hair loss. First of all, active
disease is associated with the plugging of hair follicles, which results in clumps
of hair simply falling out after being combed or washed (called ‘lupus hair’’).
Patients with discoid lupus can experience mild, generalized hair loss, bald spots
(alopecia areata), or even total baldness. Steroids may induce hair loss in the
male pattern of baldness—in the temples and on top of the head. Also, infec-
tions, chemotherapy, emotional stress, and hormonal imbalances are associated
with hair loss. All told, about 30 percent of patients with SLE and DLE report
significant hair loss.

The treatment of alopecia depends on its cause. For example, discoid lesions
respond to local scalp injections with steroid preparations. If these areas form
thick scars, hair may not regrow. Tapering off steroid use eliminates the ‘‘bald-
ing’’ pattern. Antimalarials and corticosteroids promote hair growth. Minoxidil
(Rogaine) solution is a blood pressure preparation that promotes hair growth in
balding men. It promotes hair growth in male and female lupus patients but
does not decrease hair loss.
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Butterfly (Malar) Rash

The term ‘‘lupus’” was derived from the Latin word for ‘‘wolf”’ in an effort to
describe one of the disease’s most recognizable features. About 35 percent of
patients with systemic or discoid lupus report a butterfly rash on their cheeks
that suggests a wolf-like appearance. The rash reflects the angle at which the
ultraviolet radiation from the sun hits the skin. Rosacea, a sun-sensitive rash
called polymorphous light eruption, and other disorders can be associated with
butterfly rashes, and many patients referred to me with a malar rash and a
suspected diagnosis of lupus turn out to have one of these conditions and not
lupus. Again, lesions in lupus generally do not itch and are identified as lupus
under the microscope. One differentiating trick is that the nasolabial folds (where
the outer parts of the nose and cheek meet the upper lip) are usually not affected
in lupus. Occasionally, patients with a malar rash ignore their doctor’s advice
and apply a great deal of fluorinated (e.g., Kenalog, Diprolene, Temovate) ster-
oid salve for weeks or months. This results in thinning and wasting of the skin,
which makes the condition look like a severe malar rash. The reason for this
are that capillaries (blood vessels) near the skin become more visible and mis-
lead the patient into believing that the lupus has worsened. Malar rashes from
lupus are treated with the judicious use of steroid ointments or gels, sun avoid-
ance, and management of lupus activity in other parts of the body.

Changes in Pigmentation

Increased or decreased pigmentation of the skin is present in 10 percent of those
with DLE or SLE. In other words, these patients may have areas of skin that
are darker or lighter than expected. As inflammation heals, patients may note
increases or decreases in pigment. Also, steroid deficiency (a decrease in the
steroids made by the adrenal gland) can increase pigmentation, as may anti-
malarial drugs. Vitiligo is an autoimmune skin condition associated with depig-
mentation; it may be more common in those who have lupus. No systemic drug
is helpful for the pigmentation abnormalities of lupus, but some dermatologic
preparations applied to affected skin areas can improve the patient’s appearance.

Hives or Welts (Urticaria)

At some point in the course of their disease, 10 percent of patients with systemic
lupus will develop hives. This is one of the few skin rashes of lupus that itch.
Most cases are related to coincidental allergic reactions, but an uncommon form
of lupus may be associated with ‘‘lupus urticaria.”” Most of these patients have
deficiencies in certain blood complement components. For unclear reasons, lupus
patients have an increased incidence of allergies in general (see Chapter 29).
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Lupus urticaria is managed with antihistamines—H, blockers such as hy-
droxyzine (Atarax, Zyrtec, Claritin, Benadryl) and H, blockers such as cimeti-
dine (Tagamet)—antiserotonin drugs (Periactin), and steroids.

VASCULAR RASHES

Vasculitis refers to inflammation of blood vessels, and such inflammation can
lead to features detectable in the skin. Lupus usually involves the medium and
small-sized blood vessels. Small arteries and capillaries under the skin can be
deprived of oxygen because of inflammation, abnormal vascular tone (which
controls whether a vessel dilates or constricts), or blood clots. A variety of
lesions associated with lupus stem from vascular problems.

Raynaud’s Phenomenon

One-third of patients with systemic lupus exhibit an unusual sign, referred to as
Raynaud’s phenomenon, in which their fingers turn a patriotic red, white, and
blue in response to stress, cold, or vibratory stimuli (e.g., jackhammers, pneu-
matic drills). This usually reflects a malfunction of the autonomic nervous sys-
tem’s ability to regulate the tone of the small blood vessels of the hand (whether
they dilate or constrict). At times, Raynaud’s may be observed in the feet,
tongue, the tip of the nose, or on the outsides of the ears. There are many other
causes of Raynaud’s, and it can be seen in most other rheumatic autoimmune
diseases. In fact, several surveys have shown that only about 9 percent of all
Raynaud’s is found among lupus patients. Raynaud’s can exist by itself (as
Raynaud’s disease), but 30 to 40 percent of these patients have developed an
autoimmune disease over a 10-year observation period, and some cases evolve
into lupus. Infrequently, Raynaud’s becomes so severe that the skin ulcerates
from lack of oxygen and gangrene may develop. Raynaud’s activity is usually
independent of lupus activity. (In other words, active SLE does not necessarily
appear at the same time as active Raynaud’s, and vice versa.)

Raynaud’s is managed with preventive measures. These include wearing
gloves or mittens, avoiding cold environments, not smoking, and using hand
warmers. Medication such as beta-blockers, decongestants, and ergots given for
migraine headaches should be avoided or used sparingly. A variety of medica-
tions that increase the flow of blood to the hands may be prescribed, including
nitroglycerine ointment, calcium channel blockers (diltiazem, or Cardizem, ni-
fedipine (Procardia), nicardipine (Cardene), Amlodipine (Norvasc), sildenafil
(Viagra), bosentan (Tracleer), and other vasodilators such as reserpine or pra-
zosin (Minipress). Severe ulcerations of the fingers or gangrene can be treated
with intravenous preparations such as prostaglandin. As a last-ditch effort to
save a finger, sympathetic blocks or sympathectomies (cutting the autonomic
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nerves to the hand) are occasionally performed, but the results are often only
temporary. Ulcers limited to one finger can be differentiated from a lupus an-
ticoagulant-derived clot (treated with blood thinners; see Chapter 21), or cho-
lesterol clots called emboli (treated by lowering cholesterol levels). Blood testing
and studies of the blood vessels are used to determine the exact nature of such
ulcers.

Livedo Reticularis

Some 20 to 30 percent of all lupus patients have a red mottling or lacelike
appearance, or livedo reticularis, under the skin. Causing no symptoms, it in-
dicates a disordered flow in blood vessels near the skin due to dysregulation of
the autonomic nervous system. Even though normal individuals may demon-
strate livedo reticularis and no treatment is ever required, recent work has as-
sociated this condition with a secondary fibromyalgia, with the circulating lupus
anticoagulant, or with anticardiolipin antibody. Livedo reticularis on rare occa-
sions can lead to livedoid vasculitis, a condition that involves superficial skin
breakage. This complication may be treated with steroids or colchicine.

Cutaneous Vasculitis, Ulcers, and Gangrene

Inflammation of the superficial blood vessels (those near the skin) is known as
cutaneous vasculitis. Seen in up to 70 percent of patients with lupus during the
course of their disease, this finding is a reminder that more aggressive manage-
ment may be required in some individuals. These lesions often appear as red or
black dots or hard spots and are frequently painful. If untreated, cutaneous vas-
culitis can result in ulceration, or breakdown of the skin. This may lead to
gangrene, or dead, black skin. Gangrene from systemic vasculitis can be a limb-
and life-threatening emergency. Such a condition is usually the result of a clot
from the circulating lupus anticoagulant or vasculitis of a deep middle-sized
artery; a prompt workup is vital to determine whether steroids, blood-thinning
agents, or both are warranted. Cutaneous vasculitis is treated less urgently with
colchicine, medicines that dilate blood vessels, and corticosteroids. As with Ray-
naud’s, sometimes prostaglandin infusions are used. Vasculitic lesions are not
limited to the fingertips or ends of the toes; systemic vasculitis may produce
ulcers on the trunk of the body or on the extremities.

Black-and-Blue Marks (Purpura and Ecchymoses)

Black-and-blue marks that appear as blotches under the skin may result from
abnormal blood coagulation in patients with active lupus. Purpura is the term
for this phenomenon. If the purpura is small and ‘‘palpable’” (that is, feels
markedly different from normal skin when touched without looking), this may
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be a warning sign of active systemic vasculitis (see the previous section) or low
platelet counts (called thrombocytopenic purpura). On the other hand, black-
and-blue marks that cannot be felt may result from the use of nonsteroidal anti-
inflammatory agents (e.g., aspirin, naproxen), or corticosteroids. Nonsteroidals
can prolong our bleeding times; corticosteroids promote thinning and atrophy
of the skin, which can lead to the rupture of superficial skin capillaries (called
ecchymoses).

This condition is not serious and is managed by reassuring the patient that it
does not represent a systemic disease process.

OTHER SKIN DISORDERS IN LUPUS PATIENTS

Unusual forms of cutaneous lupus may occur that are not necessarily associated
with any other aspect of lupus activity. Most are extremely rare, and only two
are briefly mentioned here.

Lupus Panniculitis (Profundus)

One out of 200 patients with lupus develops lumps under the skin and no ob-
vious rash. The ANA test of these patients is often negative, and the criteria for
systemic lupus are not fulfilled. Under the microscope, biopsy of the skin reveals
inflamed fat pads in the dermis with characteristic features of lupus. If untreated,
the skin feels lumpier and atrophies. Known as lupus panniculitis or profundus,
this rare disorder responds to antimalarials, antileprosy drugs (Dapsone), oral
corticosteriods, and steroid injections into the lumps.

Blisters (Bullous Lupus)

For every 500 patients with lupus, one has bullous lesions. Looking like fluid-
filled blisters or blebs (large chickenpox marks), this complicated rash can be
further divided into several different subsets. Resembling another skin disease
called pemphigus, bullous lupus is also called pemphigoid lupus. A biopsy of
the skin is essential, since treatment depends on which of the three types of
bullous rashes are present. Bullous lupus can be quite serious and on occasion
constitutes a medical emergency, since widespread oozing from the skin can
lead to dehydration and even shock. Systemic corticosteroids are frequently pre-
scribed for this condition, as are antileprosy drugs such as Dapsone.

WHAT IS THE LUPUS BAND TEST?

Since 1963, skin biopsies have been improved by our ability to determine
whether a rash is mediated by the activity of the immune system, which is
detected by the presence of what are called immune deposits. At the junction of
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Table 13.1. Results of the Lupus Band Test

Positive Tests Positive Tests in

Diagnosis in Lesions Normal-Appearing Skin
Systemic lupus patients 90% 50%
Discoid lupus patients 90% 0%-25%
Normal patients,

sun-exposed skin NA* 0%—-20%
Normal patients, non-

sun-exposed skin NA 0%

*NA = not applicable

the epidermis (top of the skin) and the dermis (the layer below the skin), we
can now see if immune complexes (see Chapter 6) have been deposited. Most
patients with immune disorders will have these immune complexes at the der-
malepidermal junction. Lupus is one of the few diseases in which the deposits
are ‘‘confluent’’ (that is, once stained with a fluorescent dye, the skin of lupus
patients will reveal a continuous line).

To perform a lupus band test, as this procedure is called, a dermatologist
takes a skin biopsy from both a sun-exposed area (e.g., forearm) and an area
never exposed to the sun (e.g., buttocks). These biopsies are then transported in
liquid nitrogen and stained to detect specific immune reactants (IgG, IgM, IgA,
complement 3 or C3, and fibrinogen) at a pathology laboratory. The biopsy is
relatively painless and leaves a small scar.

A confluent stain with all five reactants or proteins implies a greater than 99
percent probability of having systemic lupus; if four proteins are present, there
is a 95 percent probability; three proteins, an 86 percent probability; and two
proteins, a 60 percent probability provided that IgG is one of the proteins. In
discoid lupus, only lesions (areas with rashes) display these proteins. In systemic
lupus, most sun-exposed areas and some non-sun-exposed areas will display
these proteins.

Lupus band tests are performed for two reasons. First, the test can confirm
that a rash is part of an immune complex-mediated reaction, which would in-
dicate the need for anti-inflammatory therapy. Second, the test is performed
when a patient with a positive ANA test but nonspecific symptoms does not
fulfill all the criteria for systemic lupus but the physician feels strongly that a
diagnosis must be made one way or the other in order to initiate treatment.
Table 13.1 summarizes the results of the lupus band test for groups of patients.
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Why the Aches?
Arthritis, Muscles, and Bone

The musculoskeletal system is the most common area of complaint in lupus
patients. This system involves different types of tissues: the joints, muscles,
bone, soft tissues, and supporting structures of joints such as tendons, ligaments,
or bursae. The reader may wish to refer to Figure 13.1 as these areas are dis-
cussed.

JOINTS AND SOFT TISSUES

Arthralgia is used to describe the pain experienced in a joint; arthritis implies
visible inflammation in a joint. Although we have over 100 joints in our body,
only those joints that are lined by synovium can become involved in lupus.
Synovium is a thin membrane consisting of several layers of loose connective
tissue that line certain joint spaces, as in the knees, hands, or hips. It is not
found in the spine except in the upper neck area. In active lupus, synovium
grows and thickens as part of the inflammatory response. This results in the
release of various chemicals that are capable of eroding bone or destroying
cartilage. Inflammatory synovitis is commonly observed in rheumatoid arthritis
but occurs less frequently and is less severe in systemic lupus.

Surveys have suggested that 80 to 90 percent of patients with systemic lupus
complain of arthralgias; arthritis is seen in less than half of these cases. De-
forming joint abnormalities characteristic of rheumatoid arthritis are observed in
only 10 percent of patients with lupus. The most common symptoms of arthritis
in lupus patients are stiffness and aching. Most frequently noted in the hands,
wrists, and feet, the symptoms tend to worsen upon rising in the morning but
improve as the day goes on. As the disease evolves, other areas (particularly
the shoulders, knees, and ankles) may also become affected. Non-lupus forms
of arthritis such as osteoarthritis and joint infections can be seen in SLE and
are approached differently.
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Synovium also lines the tendons and bursae. Tendons attach muscle to bone;
bursae are sacs of synovial fluid between muscles, tendons, and bones that pro-
mote easier movement. These are the supporting structures of our joints and are
responsible for ensuring the structural integrity of each joint. In addition, bursae
contain sacs of joint fluid that act as shock absorbers, protecting us from trau-
matic injury. Inflammation of these structures may lead to deformity if ligaments
(tethers that attach bone to bone) or tendons rupture. Trigger fingers, carpal
tunnel syndrome, and Baker’s cyst (all described in the following pages of this
chapter) are examples of what can result from inflammation in these areas.

Occasionally, cysts of synovial fluid may form. These feel like little balls of
gelatin and are called synovial cysts. When a joint or bursa is swollen, it is often
useful to aspirate or drain fluid from the area to ensure good joint function.
When viewed under the microscope, synovial fluid (fluid made by synovial
tissue) provides a great deal of diagnostic information. Its analysis usually fo-
cuses on red and white blood cell counts, crystal analysis (e.g., for gout), and
culture (e.g., for bacteria). White blood cell counts of 5000 to 10,000 are com-
mon in active lupus; counts above 50,000 suggest an infection; counts below
1000 suggest local trauma or osteoarthritis. Normal joint fluid contains 0 to 200
white blood cells. Crystals of uric acid (as in gout) or calcium pyrophosphate
(as in pseudogout) are occasionally observed in lupus patients and necessitate
specific treatment modifications. Joint fluid may also be cultured for bacteria.
Viruses are rarely if ever tested for when cultures are taken (they grow poorly
in cultures); but since viruses, fungi, parasites, or foreign bodies may complicate
lupus, the analysis of synovial tissue obtained at synovial biopsy may also be
required in addition to synovial fluid cultures.

If no evidence of infection is present when a joint is aspirated, I usually inject
a steroid derivative with an anesthetic (e.g., Xylocaine). This often provides
prompt symptomatic relief and successfully treats the swelling. Occasionally,
one joint may remain swollen despite anti-inflammatory measures. In these sit-
uations, arthroscopy (looking at the joint with an operating microscope) along
with a synovial biopsy may be diagnostically useful. A persistent monoarticular
arthritis (arthritis in one joint only) implies either an infection, the presence of
crystals, or internal damage (structural abnormalities) in the joint. The presence
of oligoarthritis (inflammation of two to five joints) and polyarthritis (inflam-
mation of more than five joints) suggests a systemic process. Joints are usually
x-rayed before any diagnostic procedures are performed to make sure that no
other process is being missed and also to confirm the anatomy of the area
involved.

Joints and Soft Tissues Often Involved in Lupus

Any joint lined with synovium may be affected by systemic lupus. Starting at
the top, the temporomandibular joint (TMJ or jaw joint) can produce symptoms
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in up to one-third of lupus patients. Manifesting itself as jaw pain, TMJ inflam-
mation is often confused with myofascial pain (a regional form of fibrositis),
which consists of tense facial muscles. Fibromyalgia (see the next section) af-
fects 20 percent of lupus patients.

The upper cervical spine is the only part of the spinal column lined with
enough synovium to produce significant inflammation. Inflammation of this area
in lupus patients is usually mild and produces pain in the back of the head.
Patients who have been treated with steroids for many years can develop insta-
bility in the ligaments supporting the neck, so I may recommend that these
patients use a collar when driving a car. Again, myofascial problems in the neck
and upper back area are much more common than synovitis of the upper cervical
spine. Myofascial pain is managed with heat, traction, cervical pillows, muscle
relaxants, pain killers, and remedies that improve sleep habits.

Shoulder inflammation is not uncommon in lupus patients and often, when
arms are raised over the head, feels the way a ‘‘bursitis’’ pain does. Such in-
flammation responds to anti-inflammatory medications or a local injection.

Elbows are occasionally affected in lupus patients. About 10 percent of pa-
tients may have rheumatoid-like nodules in this area, which feel like little peas.
These nodules are much smaller than those seen in rheumatoid arthritis and are
of little clinical importance except that they may cause the area below the elbow
to fill up with fluid when they break down.

The hands and wrists are affected in most lupus patients, with swelling oc-
curring in up to 50 percent of those with systemic lupus. Symptoms of stiffness
and aching are frequently experienced in the morning hours. Since it is used
more often, the dominant hand is usually more inflamed. In other words, because
most people are right-handed, the knuckles of the right hand are larger than
those in the left. With chronic inflammation, an ‘ulnar drift’’ or outward move-
ment of the knuckles away from the body is observed. Inflammation of the
tendons of the hand may result in trigger fingers (locking) or deformities in the
form of contractures (shortening of the tendon) or tendon ruptures. Carpal tunnel
syndrome has received a lot of attention in the media as a result of ‘‘repetitive
strain syndrome,’’ suffered by certain workers such as machine and computer
operators. In lupus, it results from chronic swelling in the wrist, which com-
presses the nerves running through the wrist to the hand. Occasionally, the soft
tissues show evidence of calcinosis, or calcium deposits under the skin. More
commonly seen in scleroderma than systemic lupus, these deposits may cause
occasional pain or may break through the skin, ooze, and drain.

Costochondral margin irritation, or costochondritis, produces chest pain that
may mimic a heart attack. The costochondral margin is defined as the place
where the sternum (breastbone) meets the ribs. Also known as Tietze’s syn-
drome, costochondritis is frequently observed in lupus but is also found in many
healthy young women.

Even though the lower spine is not involved in lupus, some of my patients
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complain of back pain, since their hips and sacroiliac joints are lined with
synovium. About one-third complain of discomfort in this area, but destructive
changes are unusual. Knee pain, on the other hand, is quite common in lupus
patients, but since most lupus patients are young, internal damage to the knee
as a consequence of athletic endeavors must also be ruled out.

The ankle and feet are common focuses of joint involvement. Ankles can be
swollen because of fluid retention, poor circulation, or proteins that have leaked
from the kidneys. In addition, swelling can occur from direct joint inflammation
or altered gait as a result of foot abnormalities or deformities. Metatarsals are
the foot bones in our soles that bear the brunt of our weight when we walk. In
systemic lupus, the supporting ligaments of the toes loosen and produce bunions
and calluses. This may evolve to the point where patients must walk on their
metatarsal heads (a normally straight bone), often causing severe foot pain. If
the problem is determined to be a local one, I prescribe anti-inflammatory agents
and special footwear. Local injections may be used, and occasionally surgery is
necessary.

THE MUSCLES IN LUPUS PATIENTS

Two-thirds of my lupus patients complain of muscle aches, which are called
myalgias. Most frequently located in the muscles between the elbow and neck
and the knee and hip, myalgias are rarely associated with weakness. Inflam-
mation of the muscles, or myositis, is observed in 15 percent of patients with
systemic lupus. Established by blood elevations of the muscle enzyme CPK
(creatine phosphokinase), a diagnosis of myositis necessitates steroid therapy,
because muscle inflammation may cause permanent muscle weakness and at-
rophy if not treated. Occasionally, an electromyogram (EMG) or ‘‘cardiogram’’
of the muscles is needed to confirm the presence of an inflammatory process.
Muscle biopsies are rarely necessary. In addition to physical inactivity, another
cause of muscle weakness (not pain) is chronic, long-term steroid use for in-
flammation, which paradoxically induces muscle atrophy and wasting. In rare
cases, high doses of antimalarial agents can cause muscle weakness.

A number of my lupus patients have aching muscles in the neck and upper
back areas as well as tenderness in the buttocks, but these aches do not respond
to steroids or anti-inflammatories. Fibromyalgia consists of amplified pain in
what are known as ‘‘tender points’’ (in areas we have already discussed, among
others). About 6 million Americans have fibromyalgia. Associated with trauma,
infections, and inflammation, patients with fibromyalgia complain of fatigue,
sleep disorders, skin that is painful to the touch, aggravation by stress, and a
relatively poor response to physical therapy. Lowering steroid doses can also
temporarily aggravate fibromyalgia (‘‘steroid withdrawal syndrome’’). I manage
fibromyalgia with tricyclic antidepressants—which can relax muscles, induce
restful sleep, and raise pain thresholds—along with other non-anti-inflammatory
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interventions. It can be difficult to differentiate lupus flareups from aggravated
fibromyalgia. (See Chapter 23 for a complete discussion.)

BONES IN LUPUS PATIENTS
Osteoporosis

Osteoporosis, or thinning of the bones as a result of lost calcium, may be ob-
served in systemic lupus. A complete discussion of this disease is found in
Chapter 29.

Avascular Necrosis

Penelope went to her doctor with a sudden onset of severe pain in her right
hip. She had a 5-year history of lupus, which involved her skin and joints,
and had experienced recurrent bouts of pleural effusions (fluid in her lungs).
Her disease was well controlled with 20 milligrams of prednisone a day.
An x-ray of her hip was normal, but since Penelope rarely complained, Dr.
Smith ordered an MRI (magnetic resonance imaging) scan, which revealed
avascular necrosis (defined below). The pain did not respond to any anti-
inflammatory medications and only an aspirin with codeine preparation
provided temporary relief. Dr. Smith referred Penelope to an orthopedist
who put in an artificial hip joint. She is feeling fine now.

One of the most feared consequences of steroid therapy in lupus patients is
a condition known as avascular (or aseptic) necrosis. Experienced as a localized
pain, avascular necrosis begins when fat clots produced by steroids clog up the
blood supply to bone and deprive it of oxygen. This results in dead bone tissue,
which, in turn, produces a tremendous amount of pain and ultimately the de-
struction of bone. About 10 percent of avascular necrosis is not the result of
steroids but derives from clots in the blood supply to the bone in patients with
the circulating lupus anticoagulant or in those with active inflammation of blood
vessels (vasculitis), which obstructs blood flow to the bone. Even though avas-
cular necrosis is seen in 5 to 10 percent of those with systemic lupus, signs of
the affliction may not appear on plain x-rays for many months. Early cases may
be identified by MRI. The most common target areas are the hip, shoulder, and
knee. Crutches may be helpful and medications may alleviate symptoms some-
what. Limited surgical procedures including revascularization grafts or core de-
compression are beneficial if performed early in selected joints, but the over-
whelming majority of patients ultimately require surgery for joint replacement.

Summing Up

Most lupus patients complain of joint aches, but only a minority demonstrate
inflammatory arthritis and only 10 percent develop deformities. Inflamed syn-
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ovium can cause pain and swelling in joints, tendons, and bursae. The small
joints of the hands and feet are most frequently involved. Muscles aches are
also present in most patients with systemic lupus, but inflammatory muscle dis-
ease (myositis) is observed in only 15 percent during the course of their disease.
In order to provide optimal management, arthritis, myalgias, and myositis due
to lupus must be differentiated from avascular necrosis, fibromyalgia, and the
adverse effects of lupus medications.
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Pants and Pulses: The Lungs
and Heart

Every grammar school child learns that the heart and lungs are the heart of the
engine that runs the human body. If you suffer from chest pains or notice short-
ness of breath, you are reminded of the importance of these two organs. And
for those of us treating lupus patients, studying the effect of systemic lupus on
the heart and lungs is critical. Most lupus patients have complaints pertaining
to the chest. This chapter will review the pulmonary and cardiac manifestations
of lupus. Figures 14.1 and 14.2 depict the principal anatomic areas in the lungs
and heart that are relevant to our discussion.

THE LUNGS

When the lungs are working perfectly, they exchange oxygen for carbon dioxide
effortlessly. When lupus affects the lungs, or pulmonary system, as many as
eight different problems can arise that impede the ability to breathe easily. Doc-
tors can diagnose such problems fairly accurately and quickly by using a variety
of tests, including chest x-rays, pulmonary function tests, lung scans, heart ul-
trasounds, biopsies, drainage of lung fluid, and analysis of lung cells derived
through bronchoscopy.

The Pulmonary Workup

Surprisingly, patients may not think of mentioning their lung complaints during
an interview. I make a point of asking about shortness of breath, chest pains,
pain on taking a deep breath, dry cough, coughing up blood, fever, and rapid
breathing. I also inquire about tobacco use and take a job history to see if there
has been exposure to toxins. For example, contact with coal or asbestos can
certainly damage the lungs.

In addition to a physician listening to the patient’s lung, the first diagnostic
tool used in evaluation is the chest x-ray. It is inexpensive, quick, widely avail-
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able, and can detect nearly all the important syndromes discussed in this chapter.
Should additional testing be necessary, a CT (computed tomography) scan or
MRI may demonstrate structural abnormalities in the chest cavity and pleura.
(The CT scan is a modified x-ray, whereas the MRI scanner uses magnets to
create an image and releases no radiation.) Ultrasound machines employ sound
waves to create an image and are used to evaluate pleural disorders. Measure-
ment of arterial blood gases (taking blood from the artery instead of a vein)
demonstrates how much oxygen is flowing through a patient’s arteries, and pulse
oximetry is a simple, noninvasive measurement of how well the body is satu-
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rating oxygen when a patient breathes. By asking the patient to breathe in and
out of a balloon (i.e., performing a pulmonary function test), the doctor can help
to determine whether an asthmatic or bronchospastic component is present, as-
sess lung breathing capacities, and evaluate interstitial lung function. The inter-
stitium is tissue that provides general support to the lung and facilitates the
exchange of oxygen and carbon dioxide when we breathe. Interstitial lung func-
tion is tested by the diffusing capacity, which, if low, suggests a defect in the
exchange of oxygen for carbon dioxide in the lung tissue rather than in the air
sac.

Lung scans are also used. They are painless, noninvasive nuclear medicine
studies that can diagnose pulmonary artery blood clots called emboli, infection,
or inflammation of the interstitium. A ventilation/perfusion scan is used to detect
pulmonary emboli; an indium or gallium scan is used to detect inflammation of
the interstitium. If an infection is suspected or a diagnosis of active lupus needs
confirmation, doctors sometimes perform a thoracentesis, which is the removal
of the pleural fluid for analysis. Bronchoscopy permits the removal of lung tissue
through a flexible, thin tube for diagnostic purposes. A washing of cells obtained
through this procedure is called bronchoalveolar lavage; it enables physicians
to analyze the cell types present in the lung tissue. Pulmonary angiograms
(whereby dye is injected into the pulmonary arteries) are the ‘‘gold standard’’
for diagnosing pulmonary emboli but are not without risks. A two-dimensional
(2-D) Doppler echocardiogram is a simple, noninvasive ultrasound procedure
that enables doctors to estimate pulmonary pressures in most patients with sig-
nificant pulmonary hypertension. As a last resort for diagnosing pulmonary dis-
ease, doctors can perform a surgical procedure known as an open-lung biopsy,
but this is rarely necessary.

Pleurisy

John was a healthy young man until one day, upon taking a deep breath,
he felt an odd sensation in his chest. Thinking it would pass, he ignored
this symptom for several months. Finally, he measured his pulse and found
it to be fast. John consulted his family doctor, who obtained a temperature
of 99.8°F and a pulse of 120. Although he did not hear anything unusual
upon listening to John’s chest, a chest x-ray showed that there was fluid
lining the lungs on both sides. At this point, an ultrasound estimated that
John had a liter of fluid on his right side (around his lung). Since John felt
well otherwise, Dr. Smith called in a pulmonary consultant, who removed
the fluid. Under the microscope, the fluid showed LE (lupus) cells and an
elevated white blood cell count. A blood ANA test was ordered, which
came back positive, and a diagnosis of lupus was made. John was started
on 20 milligrams of prednisone (a steroid) a day along with indomethacin
(an anti-inflammatory drug) at 50 milligrams every 8 hours. Within 10 days,
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John was off steroids and holding his own with indomethacin. Plaquenil
(an antimalarial drug) was then initiated, and John was able to stop indo-
methacin 3 months later.

What Is Pleurisy?

The principal symptom of pleurisy is pain on taking a deep breath. The thin
membrane sac enveloping the lung is known as the pleura. When it is inflamed,
the term pleuritis is used. If fluid forms and seeps out of this membrane, there
is a pleural effusion. The pleura does not contain lung tissue, so there should
be no fear of lung disease.

Pleuritic pain (with or without effusions) is evident in 40 to 60 percent of
patients with systemic lupus. Effusions are found in about 20 to 30 percent of
patients, and for 2 to 3 percent of patients pleurisy is the initial manifestation
of lupus. The pain can be on either side or both sides of the rib cage or it can
be felt as front or back chest pain. At autopsy, more than 90 percent of lupus
patients show pleural abnormalities resulting from the disease. The lining of the
lungs looks similar to the lining of the heart (pericardium) and the lining of the
abdominal cavity (peritoneum). Under a microscope, the pleural membranes
normally consist of a few layers of loose connective tissue, but in lupus the
tissue drastically thickens and shows signs of inflammation. Chemicals that the
body makes as part of the inflammatory process irritate the lung and pleura and
can eventually form scars and adhesions, resulting in further pain. Effusions are
usually visible on a chest x-ray. Occasionally, their presence is confirmed when
the patient is lying down and the fluid can be observed spreading into other
body cavities. Pleural fluid moves much like water in a glass which has been
turned on its side. An ultrasound or CT scan can also confirm fluid.

What Can Be Learned from Looking at Pleural Fluid?

The fluid made by an irritated pleura can be clear, a transudate, or cloudy, an
exudate. Transudates, associated with simultaneous irritation of the pericardium
and pleura, are observed clinically when the abdomen swells (a condition known
as ascites); when massive amounts of protein leak from the kidney (a condition
called nephrosis); or when the kidney fails.

Exudates suggest three possibilities: active lupus in the organs, an infectious
process, or a malignancy. By performing a thoracentesis, a procedure by which
pleural fluid is withdrawn from the lung at the bedside and analyzed under the
microscope, a doctor can diagnose exudative effusions. Since lupus patients are
susceptible to infections, pleural fluid is usually cultured.

How Is Pleurisy Treated?

In addition to infection, pleural-like pain is also observed in lupus patients who
have rib fractures because of osteoporosis, trauma, or steroid use. Since 20
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percent of patients with systemic lupus have fibromyalgia (see Chapter 23), the
physician will have to distinguish fibromyalgia from pleurisy, which share cer-
tain symptoms (chest wall tenderness, for example).

If pleuritic pain is present but a pleural effusion is not, the doctor may try a
higher dose of a nonsteroidal anti-inflammatory drug (e.g., indomethacin). Pred-
nisone given in doses up to 40 milligrams daily is also effective but is not always
necessary. Radiographically evident effusions usually necessitate corticosteroid
therapy. A group of anti-inflammatory drugs known as antimalarials (e.g., Pla-
quenil) decrease pleural inflammation over a several-month period. Rare in-
stances of recurrent pleural effusions may call for removal of the pleura, a
procedure known as pleurectomy, or for the introduction of irritating materials
(such as talc, tetracycline, or quinacrine) into the pleural lining to prevent fluid
from forming.

Acute Lupus Pneumonitis

Over a 2-day period, Anastasia noticed a temperature of 101°F, a dry,
hacking cough, and shortness of breath. She was taking 30 milligrams of
prednisone and 100 milligrams of azathioprine (Imuran) a day for systemic
lupus that involved autoimmune hemolytic anemia and low platelet counts.
She called her family doctor, who was unable to see her and prescribed
erythromycin over the telephone. Three days later, when she was still not
better, Dr. Matthews obtained a chest x-ray that showed an infiltrate in the
interstitial tissues. As an internist, he knew that these infiltrates are most
frequently associated with mycoplasmal pneumonia; therefore he hospital-
ized her for intravenous antibiotics. Three days later, Anastasia was still so
short of breath that she had to be transferred to the intensive care unit. A
pulmonary specialist and her rheumatologist were called to see her in con-
sultation. A bronchoscopy failed to show any evidence of infection. The
rheumatologist started her on high-dose intravenous steroids, and after a
few days her breathing improved.

Occasionally, lupus patients develop shortness of breath, a dry cough, pleuritic
pain, and a blood-tinged sputum. More often than not, this signifies a bronchial
infection or pneumonia. However, as in Anastasia’s case, lupus itself can inflame
the lungs and produce a condition known as acute lupus pneumonitis (ALP).
Seen in 1 to 9 percent of lupus patients during the course of their disease, ALP
affects the lung’s interstitium (its supporting tissue), which becomes inflamed.
ALP is easily observed on a chest x-ray. Most physicians are cued to look for
ALP when their patients’ symptoms do not clear up with antibiotics and the
chest x-ray remains abnormal. When a bronchoscope is used to take a tissue
biopsy of the lung, the physician will observe the interstitial areas of the lung
filled with lymphocytes. Clots or vasculitis are rarely noted. Under an immu-
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nofluorescent microscope, lung tissue is stained to determine the presence of
immune complexes, complement, and immunoglobulin.

If it is promptly managed with high doses of steroids, ALP can be completely
reversible. Drugs that decrease steroid requirements, such as azathioprine or
cyclophosphamide, are sometimes added. Despite this, it is unfortunate that up
to 50 percent of patients with ALP die within months, often due to a delay in
diagnosis.

Diffuse Interstitial Lung Disease

Florence was diagnosed with lupus 10 years ago and had only mild aching
along with sun-sensitivity. She also complained of dry, gritty eyes, and her
ophthalmologist recommended that she use artificial tears. Over the next
several months, Florence began having a dry, hacking cough with only
occasional shortness of breath. She consulted a pulmonary specialist, who
obtained a chest x-ray showing increased interstitial (within the tissue)
markings. Pulmonary function tests demonstrated mild restrictive abnor-
malities. Dr. Hughes ordered a gallium lung scan and interstitial markings
lit up, revealing where the gallium had collected. This indicated that the
interstitial changes were reversible. She was started on a moderate dose of
steroids and now feels a lot better.

When the symptoms described for acute lupus pneumonitis (ALP) evolve over
a several-year period, it is called diffuse interstitial lung disease (ILD). This is
a common complication of scleroderma, Sjogren’s syndrome, mixed connective
tissue disease, and rheumatoid arthritis. It is seen in 10 to 20 percent of patients
with systemic lupus. Florence’s case is not atypical. Indeed, the symptoms can
be so subtle that patients may not even tell their doctors about it at first. Most
cases are finally identified after about 10 years of disease.

Chest x-rays along with a restrictive defect on pulmonary function testing
help diagnose ILD. A specialized imaging study known as a high-resolution CT
scan frequently sheds light on the degree and nature of pulmonary involvement.
Lung biopsies of ILD are occasionally necessary and appear similar to those of
ALP, though they are more chronic and less aggressive.

If identified early, ILD is responsive to treatment with steroids and immune
suppressive therapies. After years of the disease, the inflammation diminishes
and heals with scars. At this point, treatment is not helpful, since scars do not
respond to anti-inflammatory medication. Although ILD rarely leads to respi-
ratory failure, it leads to rapid, shallow breathing with decreased stamina in its
chronic phase. In order for patients to be treated properly, ILD must be differ-
entiated from chronic aspiration (swallowed material going down the wrong
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pipe), adverse reactions to medication, interstitial lung infections such as pneu-
mocystis pneumonia, and environmental irritants.

Pulmonary Embolism

Gertrude noticed that her right leg was swollen and tender. This had never
happened before, and her lupus was in remission. Her friend, a nurse’s
aide, told Gertrude that it might be phlebitis and that she should see her
doctor. Her life was hectic and Gertrude couldn’t spare the time to have it
checked out. Three days later, Gertrude suddenly complained of severe
chest pain on the right side and couldn’t breathe. It was so severe that her
sister had to drive her to the nearest emergency room. Her arterial blood
gases showed low oxygen levels, so she was sent upstairs to radiology for
a lung scan, which confirmed the presence of a pulmonary embolus. It
turned out that a clot from the phlebitis in her leg had broken off and
traveled to the lung. Her serum anticardiolipin antibodies were positive,
suggesting a predisposition to form blood clots. Gertrude was admitted to
the hospital, given intravenous heparin followed by oral blood thinners
(Coumadin), and discharged a week later, very lucky to be alive.

One-third of lupus patients have antiphospholipid antibodies such as anticar-
diolipin (see Chapter 21), and one-third of these patients have a clot or throm-
boembolic episode during the course of their disease. One-third of these episodes
consist of blood clots that travel through the blood and settle in the vessels of
the lung; once there, they are called pulmonary emboli. Even though blood clots
can be caused by something other than lupus, surveys have reported that 5 to
10 percent of patients with systemic lupus will sustain a pulmonary embolus at
some time in their lives.

A patient with a pulmonary embolus will complain of acute shortness of
breath and chest pains. The diagnosis is confirmed if the patient exhibits a
combination of low levels of oxygen in the blood and a lung scan that shows
a mismatched defect (oxygen not being exchanged for carbon dioxide in the
blood vessels). Characteristic changes can be found on an electrocardiogram, or
EKG (which will show right heart strain), and through blood tests (which will
reveal elevation of D-Dimers and LDH). In some cases, a pulmonary angiogram
(dye injected into the pulmonary vessels) may be needed to verify the diagnosis.
The chest x-rays may look normal at first, but after several days most show a
pattern of infarction (dead tissue) with a wedge-shaped defect representing col-
lapsed, unoxygenated lung tissue.

For lupus-mediated pulmonary emboli, treatment is threefold: A patient ini-
tially gets an intravenous anticoagulant (heparin) followed by oral medication;
warfarin (Coumadin) for at least several months; and then often a daily low
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dose of aspirin. Some patients with very certain types and levels of antiphos-
pholipid antibodies or those who have recurrent emboli on low-dose aspirin are
treated with warfarin indefinitely.

Pulmonary Hemorrhage

Less than 1 percent of patients with systemic lupus sustain bleeding or hemor-
rhage into the air sacs of their lungs (pulmonary hemorrhage), but up to 10
percent of the deaths from all forms of active lupus are associated with such an
event. Manifested by coughing up blood, pulmonary hemorrhage usually occurs
early in the course of the disease, and children are unusually susceptible. Pul-
monary hemorrhage may look like ALP, but it progresses more rapidly and
targets the air sacs (alveoli) of the lungs. The chest x-ray in a patient with
pulmonary hemorrhage will reveal fluffy alveolar infiltrates; in addition, active,
multisystem organ disease is often present. Bronchoscopy (whereby a narrow
tube with a telescope is placed in the airways through the mouth) will reveal
hemosiderin (blood pigment) and stained macrophages, but vasculitis is rare.
Immune complexes, blood complement, and immunoglobulin can be detected
through characteristic stains. How blood gets into the air sacs is unknown, but
the process can be triggered by active lupus or a concurrent infection. Pulmonary
hemorrhage is usually fatal, but a patient may be saved by aggressive, quick
management that combines high-dose steroids and a chemotherapy known as
cyclophosphamide with or without a blood-filtering treatment know as apheresis,
in which antibodies and other chemicals that promote inflammation are removed.

Pulmonary Hypertension

George was mildly short of breath and, after waiting about a year, finally
consulted his family doctor. He had been diagnosed with discoid lupus 20
years earlier and had occasional aches, Raynaud’s and puffy hands but
otherwise he felt well and worked full time. His doctor obtained a normal
chest x-ray but was concerned enough to order pulmonary function tests.
These were only mildly abnormal. A pulmonary consultation was re-
quested, which resulted in ordering a two-dimensional Doppler echocar-
diogram. It showed elevated, twice normal pulmonary pressures. Further
blood testing for antiphospholipid antibodies was negative. By now, George
was winded on minimal exertion and had to stop working. He was brought
to the hospital for a trial of intravenous blood vessel dilators, which failed
to lower his pulmonary pressures. He was started on bosentan (Tracleer).
George is currently on the waiting list for a lung transplant, since he cannot
hope that his own lungs will recover adequate function.

Along with pulmonary hemorrhage, pulmonary hypertension is one of the
most feared complications of systemic lupus. Mildly increased pressure in the
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pulmonary arteries is observed in 10 to 15 percent of patients with lupus and is
generally without symptoms, but significant rises (above 50 millimeters of mer-
cury) can be life-threatening. Many lupus patients with pulmonary hypertension
have a positive anti-RNP as well as overlapping features with scleroderma and
polymyositis. Active inflammation can infrequently raise pulmonary pressures.
Like George, most patients feel well at first; later on, they start experiencing
mild shortness of breath or a sense of breathlessness. Higher pressures are often
associated with a sense of breathlessness, but chest x-rays are surprisingly nor-
mal and reveal pulmonary function tests with only mildly restrictive changes.
Under certain circumstances, pressures are measured by a 2-D Doppler echo-
cardiogram (a special heart ultrasound) and more accurately but invasively by
a Swan-Ganz catheter, where a pressure gauge is wedged into the pulmonary
artery. If a patient experiences a rise in pressure because of pulmonary emboli,
the condition may reverse itself with the administration of anticoagulant drugs.
However, pulmonary hypertension of greater than 50 millimeters of mercury in
patients without antiphospholipid antibodies (see Chapter 21) is frequently fatal
within 5 years unless a lung transplant is performed. Drugs called vasodilators
(e.g., hydralazine, prostaglandins, or nifedipine) open up blood vessels and may
help temporarily; they are often given in a hospital with the aid of a Swan-Ganz
or similar pressure monitor. A drug known as bosentan (Tracleer) given orally
can improve, but not cure pulmonary hypertension. The cause of antiphospho-
lipid antibody-negative pulmonary hypertension in patients with systemic lupus
is not known, but it probably has something to do with the lining of pulmonary
arteries of the lung being sensitive to a variety of chemicals.

The ¢‘Shrinking Lung’’ Syndrome

This uncommon complication of systemic lupus is manifested by a sense of
breathlessness and decreased chest expansion in patients who have elevated di-
aphragms on chest x-rays. The diaphragm is a muscle that weakens as a result
of pleural (lining of the lung) scarring or other proposed mechanisms. The
shrinking lung syndrome may respond to steroid therapy, but is is usually a
benign, non-progressive process.

Adverse Reactions to Medications Used in Lupus

A small but significant group of individuals are sensitive to aspirin or other
salicylates (aspirin products) and develop wheezing (bronchospasm) when they
take salicylates. Similar reactions can also occur, to a lesser extent, with other
nonsteroidal anti-inflammatory drugs (e.g., ibuprofen, naproxen). Drugs used to
treat autoimmune disease—such as methotrexate and gold—can induce inter-
stitial lung disease and occasionally provoke acute asthma. Steroids and che-
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motherapy drugs can also make a lupus patient more susceptible to pulmonary
infections. These possibilities must be ruled out before any of the lung condi-
tions discussed above are considered.

Summing Up

If you suffer from lupus, are short of breath or it hurts to take a deep breath,
have a dry cough, cough up blood, wheeze or have chest pain, your lungs are
probably involved. Inflammation of the pleura (the lining of the lungs) is com-
mon and usually not serious. Interstitial lung disease (which involves the sup-
porting structures of the lungs) and pulmonary emboli are the second and third
most frequently observed lung complications in systemic lupus. They can be
managed with steroids and drugs that thin the blood and prevent clots. Acute
lupus pneumonitis, pulmonary hemorrhage, and pulmonary hypertension are
very serious conditions and are difficult to treat, even in the most experienced
hands. Infections, malignancies, allergic reactions, and other processes must be
ruled out before a diagnosis of lupus-related lung disease can be arrived at
successfully; a variety of well-understood diagnostic tests are available to do
this.

THE HEART

Abnormalities of the heart can also significantly undermine the lupus patient’s
quality of life and, like lung diseases associated with lupus, heart disease can
be serious. The major cardiac symptom, chest pain, is reviewed in detail here,
along with heart diseases in lupus patients. Unfortunately, blood testing is not
particularly useful in looking for active heart disease. Instead, there are many
sophisticated tools that allow physicians to assess and manage the cardiac man-
ifestations of lupus.

Why Do Lupus Patients Get Chest Pains?

Esther had systemic lupus with symptoms of occasional pleurisy, a mild
anemia, and swollen wrists. Her disease was adequately controlled with
ibuprofen and Plaquenil. One evening, while reading in bed, she experi-
enced the sudden onset of severe chest pressure. She told her husband, who
thought it might be a heart attack, and he took her to the emergency room.
Esther’s chest x-ray and electrocardiogram were normal. She saw her fam-
ily doctor the next day, who ordered a two-dimensional echocardiogram (a
heart ultrasound) to look for evidence of a pericardial effusion (fluid around
the heart sac). This turned out to be negative. Eventually, an upper gastro-
intestinal endoscopy examination was performed, which showed an erosive
gastritis from ibuprofen with evidence of esophageal reflux (where food is
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pushed back up into the esophagus from the stomach). She was started on
an antireflux and antiulcer regimen consisting of omeprazole (Prilosec) and
told not to lie down right after eating a big meal. Ibuprofen was discontin-
ued, and Esther was much better within a week.

Chest pain is a common but potentially misunderstood feature of systemic
lupus. Fortunately, it only rarely indicates heart disease, but it can be traced to
many causes, each requiring its own method of management. I find it important
to exercise patience and have an open mind when I am interviewing patients
with chest pain because of the complexity of its diagnosis and treatment.

The most frequent cause of non-cardiac chest pain in lupus is esophageal.
The movement of acid made by the stomach backwards into the esophagus,
termed reflux esophagitis, and a digestive disorder involving the movement of
food have been reported in half of those with the disease (GERD, or gastro-
esophageal reflux disease). Autoimmune diseases and anti-inflammatory medi-
cations used to treat them may also induce esophageal pain. (The diseases, be-
cause of altered motility and the medications, can erode or ulcerate tissue lining.)
This type of pain is managed with antacids and medications that improve the
movement of food and block acid release, both of which are reviewed in detail
in Chapter 18.

The second most common type of chest pain is chest wall pain. This is easily
diagnosed; the patient feels extreme discomfort when pressure is applied to the
breastbone or, more technically, the costochondral margins of the sternum. It
can be a symptom of fibromyalgia or a syndrome know as costochondritis (also
called Tietze’s syndrome). Aspirin, local moist heat, and occasional injections
into tender points are the treatments of choice.

Fluid that settles around the sac of the heart, or pericardium, can also produce
a central chest pain that occurs when the patient is at rest, which is relieved by
leaning forward. Angina pectoris, or decreased blood flow to the coronary ar-
teries with pain resulting from lack of oxygen, is just as likely if not more likely
to occur in lupus patients as in anybody else. However, it often has an earlier
onset in patients taking long-term steroids that can be a sign of coronary vas-
culitis or myocarditis as well as atherosclerosis of the coronary arteries (dis-
cussed later in this chapter). Chest pain of pulmonary origin is common with
pneumonia or a pulmonary clot (embolus) and may have nothing to do with
lupus.

Other Cardiac Symptoms

A persistently rapid heartbeat, called tachycardia, is a feature of active lupus
resulting from inflammation or fevers. Other causes of tachycardia, such as in-
fections or an overactive thyroid gland, must be considered. Rapid heartbeats
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are treated with anti-inflammatory medications and occasionally beta-blockers
(e.g., Inderal, Tenormin). Irregular heartbeats are noted when the myocardium
(heart muscle) or pacing system of the heart is inflamed or scarred. Shortness
of breath can be due to lung disease (such as asthma) or a failing heart muscle
that cannot provide adequate cardiac output.

CARDIAC DISORDERS
What Is the Pericardium?

Heather was recently diagnosed with lupus on the basis of skin rashes,
fatigue, and a positive ANA (antinuclear antibody) test. She began expe-
riencing chest pressure, a low-grade fever, and a rapid pulse associated
with shortness of breath. The chest pain diminished in intensity when she
leaned forward. Her doctor obtained a chest x-ray, which showed an en-
larged heart shadow as well as small pleural effusions. An electrocardio-
gram revealed inflammation of the pericardium, and the diagnosis of per-
icarditis was made. When a 2-D echocardiogram (heart ultrasound) showed
a moderate amount of fluid in the pericardium, a diagnosis of lupus serositis
was also made (fluid in both the pleura and pericardium) and Heather was
started on 40 milligrams of prednisone daily. Shortly thereafter, 3 Aleve
twice a day was added to her treatment. Within 3 weeks, she was able to
discontinue the steroids, but she had to take Aleve for another month.
Plaquenil (an antimalarial) was also begun, and a year later she has yet to
have a recurrence.

The term pericardial effusion is used to describe fluid around the sac of the
heart. Present in 50 percent of patients with lupus who have undergone an
ultrasound (the technical name is two-dimensional echocardiography), the con-
dition is usually without symptoms and may not require any specific measures.
During the course of their disease, 25 percent of my patients, like Heather,
complain of chest pains below the breastbone, which are frequently relieved by
bending forward. The pain correlates with abnormalities in what are called ‘ST
segments’’ on an electrocardiogram (ECG). These individuals have pericarditis,
or inflammation of the pericardium, the sac surrounding the heart. Evidence of
prior pericarditis is found microscopically in 60 percent of autopsied lupus pa-
tients. In pericarditis, the pericardial fluid contains several thousand white blood
cells, and areas of the sac show that lymphocytes and plasma cells are present
in pericardial tissue. By listening through a stethoscope, a doctor can hear a
harsh rubbing sound, or pericardial rub, in up to 20 percent of those with acute
pericarditis. Pericarditis does not imply an organ-threatening disease, since the
heart tissue is not involved. If the pericardial fluid does not show evidence of
infection, acute pericarditis is managed with high-dose nonsteroidal anti-
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inflammatory drugs (e.g., indomethacin) along with a short course of moderate-
dose corticosteroids.

On rare occasions, pericarditis is complicated by pericardial tamponade or
constrictive pericarditis. Tamponade occurs when so much fluid is formed that
the heart muscle is prevented from pumping blood adequately. This life-
threatening complication necessitates immediate removal of the fluid, or ‘‘win-
dowing,”” to allow the fluid an outlet. Chronic inflammation can promote ad-
hesions and scars in the pericardial lining, which can result in signs similar to
those of tamponade. Constrictive pericarditis, as this process is called, is cured
surgically by stripping or removing the affected pericardial tissue, a procedure
known as a pericardiectomy.

What Is Myocarditis?

Shanna was 20 years old and had already had lupus for 8 years. Her course
had been very rocky and was complicated by kidney involvement and one
attack of seizures from central nervous system vasculitis. At this point,
Shanna became concerned about her appearance and was reluctant to take
the steroid dose her doctors recommended; she ‘‘forgot’’ to take it two to
three times a week. One morning she began experiencing low-grade fever