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Lupus update: Perspective and clinical pearls

ABSTRACT■■

Patients with systemic lupus erythematosus (SLE, lupus) 
have a markedly better survival rate today than they did 
50 years ago, but they face a greater risk of cancer, car-
diovascular disease, and osteoporosis at early ages. With 
better understanding of the immunological mechanisms 
of the disease, new avenues of therapy are emerging.

KEY POINTS■■

Lupus is often misdiagnosed. A person may be given 
a diagnosis based on a positive antinuclear antibody 
(ANA) test, a finding that alone is not sufficient to 
establish the diagnosis. In contrast, some patients with 
lupus may go several years and see numerous physicians 
before the proper diagnosis is made.

One of the major mechanisms for lupus involves defec-
tive clearance of apoptotic cells, which act as a source of 
self-antigens. Because sun exposure can result in mas-
sive cell death of keratinocytes (skin cells), protection 
from the damaging effects of ultraviolet light plays an 
important role in the management of lupus.

Patients at any age with SLE should have their modifi-
able cardiovascular risk factors managed.

Drugs on the horizon for treating SLE inactivate B cells or 
their actions.
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M any questions about systemic lupus 
erythematosus (SLE, lupus) remain un-

answered. Why is this disease so difficult to 
diagnose even for rheumatologists? Why does 
lupus tend to develop in previously healthy 
young women? Why does the disease manifest 
in so many ways? Why are our current treat-
ments suboptimal?
 This article addresses these questions in a 
brief overview and update of SLE, with an em-
phasis on clinical pearls regarding prevention 
and treatment that are relevant to any physi-
cian who sees patients with this disease.

WOMEN AND MINORITIES  ■
ARE OvERREpRESENTED

Women have a much higher prevalence of al-
most all autoimmune diseases. SLE has a 12:1 
female-to-male ratio during the ages of 15 to 
45 years, but when disease develops in either 
children or the elderly, the female-to-male ra-
tio is only 2:1.
 African Americans, Asian Americans, and 
Hispanics have about a three to four times 
higher frequency of lupus than white non-His-
panics and often have more severe disease.

WHY IS SLE SO DIFFICULT TO DIAGNOSE? ■

SLE is frequently overlooked; patients spend 
an average of 4 years and see three physicians 
before the disease is correctly diagnosed. Part 
of the problem is that presentations of the dis-
ease vary so widely between patients and that 
signs and symptoms evolve over time. Often, 
physicians do not consider SLE in the differ-
ential diagnosis.
 On the other hand, SLE is also often over- 
diagnosed. Narain et al1 evaluated 263 patients 
who had a presumptive diagnosis of SLE. Only 
about half of the patients had a confirmed di-
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agnosis; about 5% had a different autoimmune 
disease, such as scleroderma, systemic sclerosis, 
Sjögren syndrome, or polymyositis; 5% had fi-
bromyalgia; 29% tested positive for ANA but 
did not have an autoimmune disease; and 
10% had a nonrheumatic disease, such as a 
hematologic malignancy with rheumatic dis-
ease manifestations. For patients referred by a 
community rheumatologist, the diagnostic ac-
curacy was better, about 80%.
 The traditional classification criteria for 
SLE2,3 are problematic. Some criteria are very 
specific for SLE but are not very sensitive—eg,  
anti-double-stranded DNA is present in about 
half of patients with SLE. Others tests, like 
ANA, are sensitive but not specific—although 
ANA is present in 95% of patients with SLE, 
the positive predictive value of the test for 
SLE for any given patient is only 11%.
 Other criteria are highly subjective, in-
cluding oral ulcers and photosensitivity. 
These signs may be present in normal indi-
viduals who get an occasional aphthous ulcer 
or who are fair-skinned and burn easily with 
prolonged sun exposure. It takes a trained cli-
nician to distinguish these from the photosen-
sitivity and oral ulcers associated with lupus.

Many diseases can mimic SLE
 Fibromyalgia frequently presents in wom-
en and may include joint and muscle aches, 
fatigue, and occasionally a positive ANA. 
ANA may be seen in about 15% of healthy 
women. 
 Sjögren syndrome can also present with 
arthritis, fatigue, and a positive ANA; it is 
commonly overlooked because physicians do 
not often think to ask about the classic symp-
toms of dry eyes and dry mouth.
 Dermatomyositis causes rashes that have 
many features in common with SLE.  Even 
the skin biopsy is often indistinguishable from 
SLE.
 Hematologic problems, such as idiopathic 
or thrombotic thrombocytopenic purpura, pri-
mary antiphospholipid syndrome, and hema-
tologic neoplasms, can cause serologic chang-
es, a positive ANA, and other manifestations 
seen in SLE.
 Drug-induced lupus should always be 
considered in older patients presenting with 
SLE-like disease. Now with the use of mino-

cycline (Minocin) and other related agents for 
the treatment of acne, we are seeing younger 
women with drug-induced lupus. 

pATIENTS ASK ‘WHY ME?’ ■

Lupus typically develops in a young woman 
who was previously healthy. Such patients in-
evitably wonder, why me?
 Lupus is like a puzzle, with genetics, gender, 
and the environment being important pieces 
of the puzzle. If all the pieces come together, 
people develop defective immune regulation 
and a break in self-tolerance. Everyone gener-
ates antibodies to self, but these low-affinity, 
nonpathologic antibodies are inconsequential. 
In SLE, autoantibodies lead to the formation 
of immune complexes, complement activa-
tion, and tissue damage.

Genetics plays an important role
Genetics plays an important role but is clearly 
not the only determining factor. Clustering in 
families has been shown, although a patient 
with lupus is more likely to have a relative 
with another autoimmune disease, especially 
autoimmune thyroid disease, than with SLE. 
The likelihood of an identical twin of a pa-
tient with SLE having the disease is only 25% 
to 30%, and is only about 5% for a fraternal 
twin.
 In the first few months of 2008, four major 
studies were published that shed light on the 
genetics of SLE.4–7 Together, the studies evalu-
ated more than 5,000 patients with SLE using 
genome-wide association scans and identified 
areas of the genome that are frequently dif-
ferent in patients with lupus than in healthy 
controls. Three of the four studies identified 
the same genetic area as important and sup-
ported the concept that B cells and comple-
ment activation play important roles in the 
disease pathogenesis.
 Although over 95% of cases of SLE can-
not be attributed to a single gene, there are 
rare cases of lupus that may provide important 
clues to mechanisms of disease. For example a 
homozygous deficiency of C1q (an early com-
ponent of complement) is extremely rare in 
lupus but is associated with the highest risk 
(nearly 90%) of developing the disease. Defi-
ciencies in other components of the comple-
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ment cascade also carry a high risk of disease 
development.
 Investigators discovered that C1q plays 
an important role in clearing away apoptotic 
cellular debris. If a person is deficient in C1q, 
clearance of this debris is impaired. In a per-
son genetically predisposed to getting lupus, 
the immune system now has an opportunity to 
react to self-antigens exposed during apoptosis 
that are not being cleared away. 
 Even though lupus cases cannot be ex-
plained by an absence of C1q, a defect in the 
clearance of apoptotic cells is a common, uni-
fying feature of the disease. 

Immune response is enhanced 
by environmental factors
Environmental factors, especially sun expo-
sure, are also important. Following sunburn, 
skin cells undergo massive cell death, and pa-
tients with lupus have a huge release of self-
antigens that can be recognized by the im-
mune system. Sunburn is like having a booster 
vaccine of self-antigen to stimulate autoanti-
body production. Not only does the skin flare, 
but internal organs can also flare after intense 
sun exposure.

LUpUS SURvIvAL HAS IMpROvED;  ■
DISEASES OF AGING NOW A FOCUS

In 1950, only 50% of patients with SLE sur-
vived 5 years after diagnosis; now, thanks to 
better treatment and earlier diagnosis, 80% to 
90% survive at least 10 years.
 Early on, patients tend to die of active dis-
ease (manifestations of vasculitis, pulmonary 
hemorrhage, kidney problems) or infection. 
Over time, cardiovascular disease and osteopo-
rosis become more of a problem. Patients also 
have a higher risk of cancer throughout life.
 Lupus has an unpredictable course, with 
flares and remissions. But underlying the re-
versible inflammatory changes is irreversible 
organ damage caused by the disease itself and, 
possibly, by treatment. Preventing bone dis-
ease, heart disease, and cancer now play more 
prominent roles in managing SLE.

Increased bone disease
Fracture rates are higher than expected in 
women with lupus; Ramsey-Goldman et al8 

calculated the rate as five times higher than 
in the general population. The increased risk 
of osteoporosis is partly due to treatment with 
corticosteroids, but it is also likely caused by 
inflammation from lupus. Even controlling for 
steroid use, increased bone loss is still evident 
in patients with SLE.
 African American women with lupus are 
not exempt. Lee et al9 found that, after adjust-
ing for body mass, steroid use, thyroid disease, 
and menopausal status, African American 
women with SLE had more than five times the 
risk of low bone mineral density in the spine 
than white women with the disease.

Increased cancer risk
Patients with SLE have an increased risk of 
hematologic cancer and possibly lung and he-
patobiliary cancers.
 Bernatsky et al10 evaluated cancer risk in 
an international cohort of patients with SLE 
from 23 sites. Among patients with SLE, for 
all cancers combined, the standardized inci-
dence ratio was 1.2; for hematologic cancers 
the ratio was 2.8; and for non-Hodgkin lym-
phoma it was 2.4. Surprisingly, although SLE 
is primarily a disease of women, reproductive 
cancer rates in patients with SLE did not dif-
fer from background rates. Bernatsky et al did 
not compare rates of cervical cancer, as many 
cancer registries do not record it. However, 
studies from the National Institutes of Health 
indicate that cervical dysplasia is common in 
patients with lupus.
 Other interesting findings included an in-
creased risk of hepatobiliary cancer, especially 
among men with SLE. Lung cancers were also 
increased, which has been observed in pa-
tients with other autoimmune diseases such 
as scleroderma and polymyositis. Smoking is 
a strong predictor for developing autoimmune 
conditions and may play a role in the observed 
increased cancer risk.

Early and advanced cardiovascular disease
Patients with SLE are at high risk of athero-
sclerotic cardiovascular disease. At the Uni-
versity of Pittsburgh Medical Center from 
1980 to 1993, we compared the incidence of 
myocardial infarction in nearly 500 women 
with SLE and more than 2,000 women of sim-
ilar age in the Framingham Offspring Study. 
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At ages 15 to 24, women with lupus had a rate 
of 6.33 per 1,000 person-years; at age 25 to 
34, the rate was 3.66 per 1,000 person-years. 
None of the Framingham women in those age 
groups had events. 
 Women ages 35 to 44 with lupus had a risk 
of heart attack 50 times higher than women in 
the Framingham cohort, and women in older 
age groups had a risk 2.5 to 4 times higher.11

 Subclinical cardiovascular disease is also 
increased in women with SLE. Asanuma et 
al12 used electron-beam computed tomogra-
phy to screen for coronary artery calcifica-
tion in 65 patients with SLE and 69 control 
subjects with no history of coronary artery 
disease matched for age, sex, and race. Calci-
fication was present in 31% of patients with 
lupus vs 9% of controls (P = .002). Roman et 
al13 performed carotid ultrasonography on 197 
patients with lupus and 197 matched controls 
and found more plaque in patients with lupus 
(37%) than in controls (15%, P < .001).
 Other data also suggest that women with 
lupus have advanced cardiovascular disease 
and develop it early, with most studies find-
ing the greatest relative risk of cardiovascular 
disease between ages 18 and 45 years.
 Traditional risk factors for cardiovascu-
lar disease cannot fully explain the increased 
risk. Many patients with lupus have metabolic 
syndrome, hypertension, and renal disease, 
but even after adjusting for these risk factors, 
patients with lupus still have about a 7 to 10 
times higher risk of nonfatal coronary heart 
disease and a 17 times higher risk of fatal coro-
nary heart disease.14

 Many investigators are now exploring the 
role of immune dysfunction and inflammation 
in cardiovascular disease. A number of bio-
markers have been proposed for predicting risk 
of cardiovascular disease in the general popula-
tion. The list includes many inflammatory fac-
tors that rheumatologists have been studying for 
decades, including myeloperoxidase, autoanti-
bodies, inflammatory cytokines, tumor necrosis 
factor alpha, and adhesion molecules, many of 
which also play a role in autoimmunity.
 In our patients with SLE, we found that 
about 90% had three or more modifiable car-
diovascular risk factors that were not being 
addressed appropriately (unpublished data). 
Lipid management was the least often ad-

dressed by rheumatologists and primary care-
givers.
 There is reason to believe that lupus pa-
tients are a high-risk group that merit aggres-
sive risk-factor management, but no formal 
recommendations can be made without clear 
evidence that this approach improves out-
comes.

SLE INCREASES THE RISK  ■
OF ADvERSE pREGNANCY OUTCOMES

Women with SLE more commonly miscarry 
and deliver low-birth-weight babies than do 
other women. A history of renal disease is the 
factor most predictive of poor pregnancy out-
come, and the presence of certain autoanti-
bodies increases the risk of neonatal lupus.
 We recommend that women with lupus 
have inactive disease for at least 6 months be-
fore becoming pregnant.

ORAL CONTRACEpTIvES  ■
AND HORMONE REpLACEMENT

Hormone replacement therapy and oral con-
traceptives do not increase the risk of signifi-
cant disease activity flares in lupus.  However, 
women with lupus have an increased risk of 
cardiovascular disease and thrombosis.
 Buyon et al15 randomly assigned 351 meno-
pausal women with inactive or stable active 
SLE to receive either hormone replacement 
therapy or placebo for 12 months. No signifi-
cant increase in severe flares of the disease was 
observed, although the treatment group had a 
mild increase in minor flares.
 Petri et al16 randomly assigned 183 women 
with inactive or stable active SLE to receive 
either combined oral contraceptives or pla-
cebo for 12 months and found similar rates of 
disease activity between the two groups.
 A weakness of these trials is that women 
with antiphospholipid antibodies in high ti-
ters or who had previous thrombotic events 
were excluded.

TREATMENTS ON THE HORIZON? ■

In the past 50 years, only three drug treatments 
have been approved for lupus: corticosteroids, 
hydroxychloroquine, and aspirin. Fortunately, 
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research in autoimmune diseases has rapidly ex-
panded, and new drugs are on the horizon.
 Mycophenolate mofetil (CellCept) may be 
a reasonable alternative to cyclophos phamide 
(Cytoxan) for lupus nephritis and may be ap-
propriate as maintenance therapy after induc-
tion with cyclophosphamide.
 Ginzler et al,17 in a randomized, open-label 
trial in 140 patients with active lupus nephri-
tis, gave either oral mycophenolate mofetil 
(initial dosage 1,000 mg/day, increased to 
3,000 mg/day) or monthly intravenous cyclo-
phosphamide (0.5 g/m2, increased to 1.0 g/m2). 
Mycophenolate mofetil was more effective in 
inducing remission than cyclophosphamide 
and had a better safety profile.
 The Aspreva Lupus Management Study 
was designed to assess the efficacy of oral 
mycophenolate mofetil compared with in-
travenous cyclophosphamide in the initial 
treatment of patients with active class III–V 
lupus nephritis and to assess the long-term 
efficacy of mycophenolate mofetil compared 
with azathioprine in maintaining remission 
and renal function. It was the largest study of 
mycophenolate mofetil in lupus nephritis to 
date. There were 370 patients with SLE en-
rolled. In the 24-week induction phase, pa-
tients were randomized to receive open-label 
mycophenolate mofetil with a target dose of 
3 g/day or intravenous cyclophosphamide 0.5 
to 1.0 g/m2 in monthly pulses. Both groups 
received prednisone. Response to treatment 
was defined as a decrease in proteinuria (as 
measured by the urinary protein-creatinine 
ratio) and improvement or stabilization in 
serum creatinine.
 The results (presented at the American 
College of Rheumatology Meeting, November 
6–11, 2007, in Boston, MA) showed that 104 
(56%) of the 185 patients treated with myco-
phenolate mofetil responded, compared with 
98 (53%) of the 185 patients treated with 
intravenous cyclophosphamide (P = .575). 
The study therefore did not meet its primary 
objective of showing a superior response rate 
with mycophenolate mofetil compared with 
cyclophosphamide. There was no difference 
in adverse events. It is this author’s opinion 
that having an agent that is at least as good as 
cyclphosphamide in treating lupus nephritis is 
a major step forward.

 Mycophenolate mofetil can cause fetal 
harm and should not be used during pregnan-
cy. It is recommended that the drug be stopped 
for 3 to 6 months before a woman tries to con-
ceive.

New drugs target B cells
Many new drugs for lupus target B cells.
 Rituximab (Rituxan) is a monoclonal an-
tibody that depletes B cells by targeting the B-
cell-specific antigen CD20. It has been studied 
for treating lupus in several open-label studies 
that altogether have included more than 400 
patients.18–21 Regimens included either those 
used in oncology for treatment of lymphoma 
or those used in rheumatoid arthritis, coupled 
with high-dose corticosteroids and cyclophos-
phamide. In early studies, nearly 80% of treat-
ed patients entered at least partial remission, 
and 25% to 50% are still in remission more 
than 12 months later.
 The first randomized controlled trial of 
rituximab vs placebo was recently completed 
and presented at the American College of 
Rheumatology meeting, October 24–28, 2008, 
in Boston, MA. The EXPLORER trial (spon-
sored by Genentech) included 257 patients 
with moderate to severe disease activity. The 
results showed that there was no difference in 
major or partial clinical response (based on a 
change in the British Isles Lupus Assessment 
Group index) in those on rituximab (28.4%) 
vs placebo (29.6%) at 12 months (P = .97). 
Overall, adverse events were balanced be-
tween the groups. It is this author’s opinion 
that the bar for “response” was set very high 
in this study, considering that all patients who 
entered were fairly sick and received signifi-
cant doses of corticosteroids that were tapered 
over the course of the trial.
 B-cell toleragens, which render B cells 
incapable of presenting specific antigens, are 
also of interest.
 Other experimental drugs target the sol-
uble cytokine BLyS, which normally binds to 
a B-cell receptor and prolongs B-cell surviv-
al. It may also be possible to inhibit costimu-
latory pathways (which are normally impor-
tant for inducing activation, proliferation, 
and class-switching of B cells) with the use of 
cytotoxic T-lymphocyte-associated antigen 4 
immunoglobulin inhibitor (CTLA4Ig) and 
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anti-CD40 ligand.
 The results of a 12-month exploratory, 
phase II trial of abatacept (Bristol-Myers 
Squibb) in patients with SLE and active 
poly arthritis, serositis, or discoid lesions were 
presented at the American College of Rheu-
matology meeting in 2008. The primary and 
secondary end points (based on an adjudi-
cated British Isles Lupus Assessment Group 

index) were not met. There were no differ-
ences in adverse events. Post hoc analyses 
of other clinical end points and biomarkers 
suggested that abatacept may have benefit in 
lupus. Further studies are under way.
 Downstream blockade may also be useful, 
with drugs that inhibit inflammatory cyto-
kines, particularly interferon alfa. This is 
now being tested in clinical trials.	 ■
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