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IINNTTRROODDUUCCTTIIOONN
Systemic lupus erythematosus (SLE) is a chronic
autoimmune disease affecting multiple organ
systems. Ninety percent of persons with SLE are
women, and in most patients the onset of the disease
occurs between the ages of 15 and 44 years. SLE is
three times more common in black women than in
white women and is also more common in women
of Hispanic,Asian, and Native American descent.1

Patients with SLE have increased mortality
compared with the general population, and higher
mortality rates are associated with onset at a young
age,2 non-Caucasian ancestry (see Commentary,
below),3-5 and male sex.6-8 Juvenile onset (≤18 years
of age) is associated with more severe disease and
higher mortality. In addition, patients with juvenile
onset are more likely to be of African American
descent and to have renal and neurologic
involvement.2

Patients with SLE are at increased risk for a number
of comorbidities, including infections, renal
impairment, cardiovascular disorders (eg, athero -
sclerosis, hypertension, and dyslipidemia), diabetes,
osteoporosis, avascular necrosis, and neoplasms
(eg, non-Hodgkin’s lymphomas).9 Therefore, this
monograph will focus on the diagnosis both of SLE
and of cardiovascular disease, renal impairment,
and malignancy in the context of SLE.

The most common causes of death in patients with
SLE are shown in Figure 1.10 Although mortality

associated with SLE has declined in recent years,
death as a result of cardiovascular disease (CVD)
has not diminished.11 Furthermore, current data
indicate that infection is now a leading cause of
death, possibly as a result of greater use of
immunosuppressant drugs.12,13
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Commentary: It is often difficult to interpret the results of studies of SLE outcomes and ethnicity, as there are substantial
differences in socioeconomic/demographic, clinical, and genetic features among patients from different ethnic groups. For
example, in the longitudinal LUMINA study exploring the impact of ethnicity, Texan Hispanic and African American patients had
lower socioeconomic status, different genetic associations, more severe disease at younger ages, and worse clinical outcomes
than the Caucasian and Puerto Rican Hispanic patients.3 The differences that are associated with ethnicity in multivariable
models of outcome may have socioeconomic, environmental, biologic, and genetic components, which may interact and are
difficult to isolate to define the contributions of each to patient outcome. While socioeconomic status has been shown to
contribute to the difference in outcome over time, the influence of specific features such as health insurance status, income,
and education is not well defined. For example, health insurance status has frequently been used as a proxy for socioeconomic
status but has been shown to be one of the first features to change with SLE diagnosis. Features such as education and
compliance with medical care have also been implicated. Formal education level may reflect socioeconomic status more
clearly in adult patients, as the onset of disease follows the attainment of highest education level for many patients, but is
difficult to assess in younger patients. For example, patients with acute-onset SLE seem to be younger, to have a lower
socioeconomic status, and to display more severe disease in terms of clinical manifestations and disease activity.5 Similarly,
adherence to a medical regimen of scheduled visits and medications is also difficult to assess without bias. 

Figure 1. Spectrum of causes of death in patients with SLE.
Data from Nossent J. et al. Lupus. 2007;16:309-317.10

ESRD, end-stage renal disease; GI, gastrointestinal.
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CCLLAASSSSIIFFIICCAATTIIOONN  AANNDD  DDIIAAGGNNOOSSIISS  
OOFF  SSLLEE
The diagnosis of SLE can be elusive, with affected
persons sometimes suffering unexplained
symptoms and enduring untreated SLE for years.
Although some physicians make a diagnosis 
of SLE on the basis of the American College of
Rheumatology (ACR) classification criteria, the
criteria were established mainly for use in scientific
research. Individuals may have SLE without ever
meeting the full ACR classification criteria. The ACR
criteria for the classification of SLE rely on signs
and symptoms present at any time during a
person’s illness (Table).14,15 It is important that
other conditions that may produce the criteria be
excluded (eg, urinary infection as a potential cause
of hematuria and proteinuria). Each criterion is
assigned an exact definition, which may not be 
self-evident. For example, the criterion “arthritis” 
is defined by 2 or more swollen and tender joints;
leukopenia, present on at least 2 occasions, is one
of 4 alternative definitions of the criterion
“hematologic disorder.” The ACR classification
criteria have also proved useful for the diagnosis 
of SLE because they emphasize the multisystem
nature of the disease and are easy to remember 
and employ: “4 out of the 11,” since 4 of the 
11 are necessary to classify a patient as having 
SLE. However, all 4 criteria do not have to be
concurrent; they can be present serially 
during an interval of observation.

Despite the acceptance of the ACR classification
criteria, SLE  is a clinical diagnosis that does not
depend on counting 4 criteria.  For example, SLE
may be diagnosed in a patient who meets only 3
criteria, while a chronically ill patient with a viral
infection or a tissue-specific autoimmune disorder
may meet 4 of 11 criteria but have other medical
conditions causing each feature. Patients with early
or atypical SLE often have not experienced enough
manifestations to meet 4 criteria. Thus, there is no
substitute for clinical judgment and experience,
because many of the criteria are not specific for
SLE. Furthermore, some features that are useful in
the diagnosis of SLE, such as alopecia, Raynaud’s
phenomenon, low complement C3 and C4 levels,

and antibodies against the Ro, La, and RNP proteins,
are omitted from the classification criteria because
of their low combined sensitivity and specificity.
Many of the organ-specific criteria are under review
by several groups interested in updating criteria 
for SLE. For example, it has been suggested that 
the ACR criteria, which include 4 cutaneous
criteria (malar rash, discoid rash, photosensitivity,
oral ulcers), may put undue weight on dermatologic
manifestations of SLE, and although the manifestation
of oral ulcers as defined by the ACR criteria requires
physician observation, a reliable patient-reported
history might be considered sufficient.16

Clinical Pearls

Disease activity measures
are simple, are not 

time-consuming, and can
be very helpful in the 
routine clinic setting.

The ACR classification 
criteria cannot substitute

for clinical judgment 
and experience. 

Use the criteria because
they are helpful, but do 
not base the diagnosis 

solely on counting criteria. 

A patient can have 4 ACR
criteria yet not merit a 

diagnosis of SLE. 

A patient may have just 
3 criteria yet have SLE and
need aggressive treatment. 
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Criterion
Malar rash

Discoid rash

Photosensitivity

Oral ulcers

Arthritis

Serositis

Renal disorder

Definition14,15

Fixed erythema, flat or raised, over the malar 
eminences, tending to spare the nasolabial folds

Erythematous raised patches with adherent keratotic
scaling and follicular plugging; atrophic scarring may
occur in older lesions

Skin rash as a result of unusual reaction to sunlight, 
by patient history or physician observation

Oral or nasopharyngeal ulceration, usually painless, 
observed by a physician

Nonerosive arthritis involving 2 or more peripheral joints,
characterized by tenderness, swelling, or effusion

Pleuritis—convincing history of pleuritic pain or rub
heard by a physician or evidence of pleural effusion

OR

Pericarditis—documented by ECG or rub or evidence 
of pericardial effusion

Persistent proteinuria greater than 0.5 g/d or greater
than 3+ if quantitation not performed 

OR

Cellular casts—may be red blood cell, hemoglobin,
granular, tubular, or mixed

Comments/Clinical Pearls
The malar rash of SLE is inflammatory. It should
have “substance” or “texture” and should persist
for days to weeks. It need not occur immediately
after sun exposure.

A transient rash might be a polymorphous light
eruption, or, if pruritic and hivelike, solar urticaria.16

Rashes that may be confused with the SLE malar
rash include acne rosacea, seborrheic dermatitis,
actinic damage, and steroid erythema.16

Other rashes that may be confused with the SLE
malar rash include flush or blush, dermatomyositis,
and mask of pregnancy. 

When in doubt, consult a dermatologist, who may
need to do a skin biopsy.

Photosensitivity means a rash or not feeling well
after sun exposure.

Some SLE rashes are photosensitive and are not
covered under “malar” or “discoid” rash, such as
erythema and maculopapular rash. 

History given by a reliable patient should be 
sufficient.16

This arthritis criterion requires actual arthritis—
arthralgia is not sufficient. It also requires that the
arthritis be nonerosive. Although to confirm this
would require a radiograph, this is rarely done in
practice unless rheumatoid arthritis overlap is
suspected.16

The renal criterion does not include kidney 
biopsy. It uses outdated ways of following 
proteinuria, such as urinalysis dipstick readings,
that are highly influenced by the patient’s state of
hydration. Quantitative measures including urine
protein/creatinine ratios are now preferred.16

Table. ACR Criteria for the Classification of SLE



7

ECG, electrocardiography; Ig, immunoglobulin; LE, lupus erythematosus; SLE, systemic lupus erythematosus.

Criterion
Neurologic disorder

Hematologic disorder

Immunologic disorder

Antinuclear antibody

Definition14,15

Seizures—in the absence of offending drugs or known
metabolic derangements (eg, uremia, ketoacidosis, or
electrolyte imbalance)

OR

Psychosis—in the absence of offending drugs or 
known metabolic derangements (eg, uremia, 
ketoacidosis, or electrolyte imbalance)

Hemolytic anemia—with reticulocytosis 

OR

Leukopenia—less than 4000/mm3 total on 2 or more
occasions 

OR

Lymphopenia—less than 1500/mm3 on 2 or more 
occasions

OR

Thrombocytopenia—less than 100,000/mm3 in the 
absence of offending drugs

Positive LE cell preparation

OR

Anti-DNA: antibody to native DNA in abnormal titer 

OR

Anti-Sm: presence of antibody to Sm nuclear antigen

OR

Positive finding of antiphospholipid antibodies based on
(1) an abnormal serum level of IgG or IgM anticardiolipin
antibodies, (2) a positive test result for lupus anticoagulant
using a standard method, or (3) a false-positive serologic
test for syphilis known to be positive for at least 
6 months and confirmed by Treponema pallidum
immobilization or fluorescent treponemal antibody 
absorption test

An abnormal titer of antinuclear antibody by immuno-
fluorescence or an equivalent assay at any point in time
and in the absence of drugs known to be associated
with “drug-induced lupus” syndrome 

Comments/Clinical Pearls
The neurologic criterion for SLE currently includes
only seizures or psychosis. However, SLE can 
actually cause myriad neurologic manifestations
including cranial nerve palsy, optic neuritis,
stroke, encephalopathy, chorea, transverse
myelitis, peripheral neuropathy, cognitive 
impairment, mononeuritis multiplex, seizures, 
and psychosis.16

Only cytopenias due to SLE are counted.
Leukopenia due to immunosuppressive drugs 
is not counted.16 Thus, lymphopenia due to 
prednisone is not counted.

The immunologic criterion is outdated. Low 
complement levels, for example, are not included.16
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DDIISSEEAASSEE  AACCTTIIVVIITTYY  MMEEAASSUURREESS  
There are numerous disease activity instruments
that may be helpful in everyday clinical practice.
The physician's global assessment is a simple tool
that uses a visual analog scale to measure disease
activity—for example, a scale of 0 to 3, where 
1 indicates mild disease, 2 moderate, and 3 severe.
More specific information can be obtained from
other instruments, such as the SLE Disease Activity
Index (SLEDAI), the British Isles Lupus Assessment
Group (BILAG) index, and the Responder Index for
Lupus Erythematosus (RIFLE).

The SLEDAI is a quick and accurate tool in which
organ systems are assigned weights based on
regression analyses, and disease descriptors, if
present, are multiplied by the associated organ
system’s weight. For example, arthritis is multiplied
by 4, renal descriptors by 4, and central nervous
system descriptors by 8. The final score is the total
of these weighted organ manifestations.18 The
SLEDAI has undergone several revisions. The
SLEDAI-2K has been shown to correlate with SLE

disease outcomes (eg, mortality).19 It is important
with each of these instruments to read the
definitions of the different descriptors. For
example, in the SLEDAI, proteinuria is not counted
unless it is the new development of 500 mg/d or
more, or a 500-mg/d increase from the previous
assessment. In the SLEDAI-2K, proteinuria counts 
as long as it is above 500 mg/d. 

SLE disease activity can also be assessed with 
an organ-specific measurement tool. The BILAG
index is a comprehensive computerized index 
for measuring clinical disease activity in SLE.
Questions are grouped under 8 headings: general,
mucocutaneous, neurologic, musculoskeletal,
cardiovascular and respiratory, vasculitis, renal, and
hematologic. Each of the disease manifestations
grouped under those headings is graded as
improving (1), stable (2), worse (3), or new (4).
These numeric scores are used to compute a 
letter score of A, B, C, D, or E for each organ system.
An A score denotes severe activity requiring major
treatment, while a score of E indicates no

The Faces of SLE: Assessing Disease Activity, Response to Therapy, and Control of Comorbidities 

Finally, although not part of the ACR classification criteria,ACR neuropsychological case definitions are helpful
in the diagnosis of SLE. Neuropsychiatric syndromes observed in SLE may include any of the following17:

Central Nervous System Peripheral Nervous System
Acute confusional state Autonomic disorder

Anxiety disorder Guillain-Barré syndrome

Aseptic meningitis Mononeuropathy, single/multiplex

Cerebrovascular disease Myasthenia gravis

Cognitive dysfunction Neuropathy, cranial

Demyelinating syndrome Plexopathy

Headache (including migraine and Polyneuropathy
benign intracranial hypertension)

Mood disorder

Movement disorder (chorea)

Myelopathy

Psychosis

Seizure disorders

Some of these are not specific for SLE, such as anxiety, depression, and headaches. 
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involvement of the organ system.20 In addition to
BILAG, clinicians can use the RIFLE, which assesses
clinically significant changes in SLE as well as
response to treatment.21

The Systemic Lupus International Collaborating
Clinics (SLICC)/ACR Damage Index (DI) for SLE
was developed and validated to measure
accumulated organ damage from the disease
process or its sequelae in 12 organ systems,
including nonreversible changes in organs and
systems due to SLE, its therapy, or intercurrent
illness.22,23 Organ damage is an important predictor
of long-term mortality, and the SLICC/ACR-DI
provides an independent outcome measure
separate from the SLEDAI. In addition, accumulated
damage from the time of disease onset is an
independent domain describing SLE prognosis.  

It is worth noting that both the BILAG and the
RIFLE index include sections on renal involvement
that have been used in lupus nephritis (LN) trials.
The SLICC has developed a renal activity score 
and renal response index that appear to be more
closely correlated with physician assessment. 
The renal activity score is computed as follows:
proteinuria of 0.5 to 1 g/d, 3 points; proteinuria 
of more than 1 and not more than 3 g/d, 5 points;
proteinuria of more than 3 g/d, 11 points; urine red
blood cell count of more than 10/high-power field,
3 points; and urine white blood cell count of more
than 10/high-power field, 1 point. This index needs
further refinement, testing, and validation, but this
data-driven approach to renal activity and renal
response indexes is expected to be useful in both
clinical care and research settings.24

The 2003 International Society of Nephrology
(ISN)/Renal Pathology Society (RPS) Classification
of LN and the modified World Health Organization
(WHO) classification are very similar, except 
that the former no longer includes a category 
for LN with “normal’’ renal biopsy, and class IV is
subdivided into subcategories for segmental and
global lesions. In addition, the activity/chronicity
indexes are described rather than quantitated.25

Clinical Pearls

Nontraditional risk factors 

for atherosclerotic coronary 

artery disease in women 

with SLE include:

Antibodies to 
oxidized LDL

Antilipoprotein 
lipase antibody

Anticardiolipin 
antibody

Complement activation 
products

Circulating immune 
complexes

Other markers 
of inflammation
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CCAARRDDIIOOVVAASSCCUULLAARR  DDIISSEEAASSEE  IINN  SSLLEE  
Persons with SLE have substantially increased risk
for CVD. Premature CVD is a major cause of illness
and death in patients with SLE. Women with SLE
are 5 to 8 times more likely to develop coronary
heart disease (CHD) than are women in the 
general population.26 This excess risk is especially
pronounced in younger women with SLE, whose
risk for CHD may be more than 50 times greater
than that of their counterparts in the general
population.27 Figure 2 shows the cardiovascular
causes of death in patients with SLE.10 

Recent data from the SLICC showed that at the time
of diagnosis of SLE, at a mean age of 34.5 years, a
large proportion of patients already had CVD risk
factors, such as hypertension (33%) and hyper -
cholesterolemia (36%), although only a small
percentage were postmenopausal.28 Patients with
SLE also have a higher prevalence and different
distribution of carotid plaque compared with
controls (Figure 3).29,30 Women with SLE have 
an increased prevalence of atherosclerosis and
coronary artery calcification by decade of life
compared with control subjects.30,31 The
development of CVD in patients with systemic
autoimmune disease is summarized in Figure 4.32 

Risk factors for CVD in women with SLE include
Framingham risk factors, antibodies to oxidized
low-density lipoprotein (LDL) and lipoprotein
lipase, anticardiolipin, complement activation
products, and circulating immune complexes
(Figure 5),32,33 as well as premature menopause,
sedentary lifestyle, and an at-risk body shape.26

In addition, compared with the general population,
patients with SLE have higher levels of LDL
cholesterol and total triglycerides and have higher
levels of homocysteine despite having higher folate
levels.26 Individuals with SLE are also more likely 
to have a variety of nontraditional risk factors,
including endothelial activation, vascular stiffness,
and decreased high-density lipoprotein (HDL) levels
or the presence of abnormal, proinflammatory
HDL.34,35 Patients with SLE also have increased
carotid intima-media thickness (CIMT), which is
associated with traditional risk factors. Recent data
indicate that a combination of these nontraditional

The Faces of SLE: Assessing Disease Activity, Response to Therapy, and Control of Comorbidities 

Figure 2. Cardiovascular causes of death in patients with SLE.
Adapted from Nossent J et al. Lupus. 2007;16:309-317.10

Copyright© 2007 Sage Publications. All rights reserved. 

Figure 3. Prevalence of atherosclerotic plaque in patients
with SLE and controls, by decade of life. Adapted from Roman
MJ et al. N Engl J Med. 2003;349:2399-2406.30 Copyright©
2003 Massachusetts Medical Society. All rights reserved. 
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Figure 4. Development of cardiovascular disease in patients with systemic autoimmune disease. Adapted from Bijl M. Neth J Med.
2003;61:273-277.32 Copyright© 2003 Van Zuiden Communications B.V. All rights reserved. 

AECA, antiendothelial cell antibody; ANCA, antineutrophil cytoplasmic antibody; CIMT, carotid intima-media thickness; EC, endothelial cell; FMD, flow-mediated dilatation; 
LPL, lipoprotein lipase; NO, nitric oxide; OxLDL, oxidized low-density lipoprotein; PWA, pulse-wave analysis; RNP, ribonucleoprotein.

Figure 5. Schematic representation of the atherogenic effects of a systemic inflammatory state. Adapted from van Leuven SI et al.
Rheumatology (Oxford). 2008;47:3-7.33 By permission of the British Society for Rheumatology. 

AECA, antiendothelial cell antibody; ENOS, endothelial nitric oxide synthase; EPC, endothelial progenitor cells; iNOS, inducible nitric oxide synthase; LDL, low-density lipoprotein; 
MBL, mannose-binding lectin; NO, nitric oxide; PMC, platelet–monocyte complexes. 
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and traditional risk factors is associated with poor
outcomes. Lower HDL cholesterol levels and the
presence of diabetes have been shown to be
associated with abnormal myocardial perfusion 
in asymptomatic patients with SLE.36 Risk from
nontraditional CAD risk factors may be reduced
through intensive immunologic intervention;
however, it is not known whether this treatment
approach also affects classic CHD risk factors.37

Thus, in patients with SLE, traditional risk factors
must be monitored to optimize outcomes. 

It has been suggested that the natural history of 
the cardiovascular manifestations of SLE has been
altered by corticosteroids, which exert their own
cardiovascular effects, and that corticosteroid use
may be a risk factor for CVD. Further increases 
in triglyceride and LDL and very-low-density
lipoprotein cholesterol levels may be observed 
in patients with SLE receiving corticosteroid
therapy.38 Some studies also suggest that
cumulative prednisone dose39 and higher mean

dose40 have a role in the development of CVD in
patients with SLE. However, other studies have not
observed a correlation between cumulative or
peak corticosteroid dose and the development of
coronary artery atherosclerosis.30,31 Corticosteroid
dose therefore may be a proxy measure for severity
of disease rather than a pathophysiologic mechanism.

Predictors of hypertension in patients with SLE
include African American and Texan Hispanic
ethnicity, renal involvement, and a higher body
mass index.41 Individuals with SLE also have higher
risk for hypertension.

CIMT is widely used in cohort studies as a
surrogate measure of atherosclerosis39,42 and is
correlated with the presence and severity of
atherosclerotic disease and with risk for cardiac
events. In recent years, CIMT measurement has
increasingly gained acceptance as a valuable
clinical tool to determine CVD risk, being
recommended for selected patients in several
recent consensus statements and guidelines.43,44

However, CIMT should only be utilized if therapy
selection is unclear and additional information
about the burden of vascular disease and CVD 
risk is required.

High-resolution electron beam computed
tomography can detect coronary artery calcium, 
an indicator of the presence of atherosclerotic
plaque, and is useful in screening both asympto -
matic and symptomatic individuals who are at risk
for developing a vascular obstructive lesion.31,45

It is a noninvasive, inexpensive ultrasonographic
technique that correlates well with angiographic
measures of carotid artery roughness and coronary
artery percent stenosis, a prognostic indicator for
subsequent myocardial infarction.

Therapeutic considerations for the prevention 
of premature CVD in patients with SLE include
minimizing corticosteroid use or dosage when
possible, attention to decreasing traditional risk
factors, suppressing autoimmune disease activity,
reducing clotting potential with agents such as
low-dose aspirin or antimalarials, and statin therapy.
Treatment with statins has been shown to have an
anti-inflammatory effect in addition to reducing
lipid levels, both of which are important in patients

The Faces of SLE: Assessing Disease Activity, Response to Therapy, and Control of Comorbidities 

Clinical Pearls

Therapeutic considerations for 
the prevention of premature 
atherosclerosis in patients 

with SLE include attention to:

Decreasing all standard risk factors

Suppressing autoimmune 
disease activity

Reducing clotting potential with
low-dose aspirin and antimalarials 

Considering statins for their 
effects on immune dysfunction



13

with SLE who are unable to control hyperlipidemia.
However, as most patients with SLE are young
women and statin use is contraindicated during
pregnancy, future reproductive plans should be
discussed. Elevated blood pressure should also be
treated, as it is correlated with increased long-term
risk for clinically apparent CVD.Anti hyper tensive
agents include angiotensin-converting enzyme
(ACE) inhibitors, beta-blockers, and angiotensin-
receptor blockers. Hydroxychloroquine, which is
useful for its corticosteroid-sparing effects and for
flare prevention, also has antiplatelet and lipid-
lowering activity and may thus may have some
beneficial effect on traditional cardiovascular 
risk factors.30,40 It is also worth noting that 
patients with renal disease respond better to
mycophenolate mofetil if they are also receiving
hydroxychloroquine.46 In addition, a survival
advantage has recently been identified in patients
receiving hydroxy chloroquine therapy.47

LLUUPPUUSS  NNEEPPHHRRIITTIISS  
Renal dysfunction remains a common and
important source of morbidity and mortality
among patients with SLE. The strongest risk factors
for LN are younger age at presentation, African
American or Hispanic ethnicity, and new onset of
disease.3 Childhood (<16 years) onset of SLE is
associated with the development of nephritis in
approximately 85% of cases.48 Ethnicity appears to

be a factor strongly associated with risk for LN, for
reasons that are not entirely clear. Overall,African
Americans develop SLE at an earlier age and have
an earlier onset of nephritis, as well as a higher rate
of renal damage and failure.48 In the Carolina Lupus
Study, an inception-cohort, population-based case-
control study of environmental and hormonal risk
factors for developing SLE, 30% of African American
patients met criteria for LN within a year of
diagnosis compared with 10% of Caucasians.49

In the LUMINA database, renal involvement at time
zero up to 3 years from disease onset occurred
more frequently in African Americans (62%) and
Texan Hispanics (62%) than in Caucasians (25%)
and Puerto Rican Hispanics (26%).3 Ethnic
differences have also been observed in the
presentation, response to treatment, and outcome
of individuals with severe LN. Individuals of African
American descent are significantly more likely to
have a serologic profile and renal lesions that are
associated with aggressive renal disease and poor
outcomes, including death, than those of Caucasian
descent.50  

The diversity of clinical presentations of LN parallels
the diversity of pathologic lesions seen in the
kidneys of patients with SLE. Renal manifestations
range from asymptomatic hematuria or proteinuria
to overt nephritic and nephrotic syndromes,
rapidly progressive glomerulonephritis, and chronic
renal failure. Thrombotic thrombo cytopenic
purpura is observed in up to 10% of patients 
with class IV LN.48 

After the initial diagnosis of SLE, follow-up needs 
to be frequent, since risk for new-onset LN within
the first 2 years is high.3,51 In addition, it is worth
noting that up to 50% of individuals with LN will
experience a relapse after remission. Early and
active assessment of proteinuria is a clinical
priority in the management of patients with SLE.52

Individuals with LN should be recognized early by
evidence of proteinuria, hematuria, or sterile
pyuria, active urinary sediment (Figure 6), or rising
anti-DNA antibodies rather than a change in their
serum creatinine level.51 The measurement of
serum creatinine levels alone is not adequate. 
As a result of proximal tubule reabsorption of
creatinine, patients may lose up to 50% of renal
function before the serum creatinine level begins

Figure 6. Active urinary sediment.
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to rise.53 The reliability of urine dipstick methods
for detecting proteinuria is highly variable and
influenced by the patient’s hydration status.
Clinicians should consider quantitative methods to
screen patients for proteinuria.52 Timed collection
of urine protein (usually over 24 hours and in
conjunction with measurement of creatinine
clearance) has been the “gold standard”51 but 
is difficult for patients to carry out accurately.
Determination of the protein/creatinine ratio 
in a spot urine sample is increasingly employed
clinically and in clinical trials.

Factors predictive of active LN include traditional
factors associated with LN, such as age and
increased titer of antibodies against double-
stranded DNA (anti-dsDNA), as well as genetic
polymorphisms in the Fc receptor and HLA
systems. In addition, younger individuals are at
greater risk for developing new or worsening
proteinuria, when all other factors are considered.54

One difficulty facing clinicians is the lack of any
distinct clinical, laboratory, or histologic features 
at the time of initial kidney biopsy that predict
long-term renal outcomes in individual patients. 

Urine from individuals with LN may show 
a variety of features. The urine may be dark/
tea-colored or foamy, or show hematuria with 
or without proteinuria or casts. LN can result in
significant involvement of the renal interstitium 
as well as the glomeruli associated with sterile
pyuria or white blood cell casts.  The changes in
the interstitium are more directly related to risk 
for end-stage renal disease than are glomerular
changes. Patients presenting with purely
membranous disease or with more chronic
nephritis may more frequently have urinary
sediment including waxy casts and broad casts.
These have a typically bland appearance but are
very wide and indicate permanently damaged
tubules. Urinary sediment from these patients 
may also exhibit oval fat bodies, which are
associated with nephrotic-range proteinuria and
hyperlipidemia.51 In patients with suspected LN,
renal biopsy is necessary to confirm the diagnosis
and evaluate disease activity and chronicity, as 
well as to determine prognosis and therapy.9

Additional findings that might be observed with
new onset or flare of LN include new-onset or
worsening hypertension, edema, active urinary
sediment, new or worsening proteinuria, falling
serum complement levels, and increased titers of
anti-DNA antibodies. In the case of a sudden
elevation in systolic or diastolic blood pressure 
that is associated with acute end organ damage
(cardiovascular, cerebrovascular, or renal), the use
of parenteral medications with rapid onset is
critical to outcomes.55

Efforts to preserve renal function include
management of hypertension and minimization 
of proteinuria, not just by immunosuppressive
therapy, but by using ACE inhibitors, angiotensin-
receptor blockers, or calcium channel blockers.
Blood pressure goals need to be age-appropriate.
For patients who have had renal involvement, the
recommended blood pressure goal is 120/80 mm
Hg or less. In addition, dyslipidemia and diabetes, 
if present, should be adequately treated.56,57

The aims of treatment are to reduce mortality and
risk for end-stage renal disease, which is achieved
by controlling LN and preventing flares. Individuals
with more severe focal proliferative or diffuse
proliferative glomerulonephritis (WHO classes III
and IV, respectively) are at high risk for progressive
loss of renal function and merit aggressive
immunosuppressive therapy. In patients with
proliferative lesions, the use of cytotoxic drugs
(cyclophosphamide or azathioprine) in
combination with corticosteroids has been shown
to improve renal survival over treatment with
corticosteroids alone. Several studies have
examined the role of mycophenolate mofetil in 
the treatment of LN. Contrary to early trials in small
numbers of patients, a recent global randomized
controlled study showed that mycophenolate was
similar in efficacy and toxicity to intravenous
cyclophosphamide therapy in the first 6 months 
of induction therapy.58 Other therapies in ongoing
clinical trials for the treatment of LN include
rituximab, belimumab, abatacept, and other
monoclonal antibody or small-molecule
therapies.48,59

The Faces of SLE: Assessing Disease Activity, Response to Therapy, and Control of Comorbidities 
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MMAALLIIGGNNAANNCCIIEESS  IINN  PPAATTIIEENNTTSS  WWIITTHH  SSLLEE
One of the comorbidities that physicians have
been concerned about for many years in persons
with severe autoimmune diseases such as SLE is
malignancy. Increased risk for hepatobiliary cancer
in patients with SLE has been reported (standard
incidence ratio [SIR] 2.6; 95% confidence interval
[CI] 1.3–4.8).60 Additionally, moderately increased
risk for lung cancer has been documented in
patients with several autoimmune diseases,
including those with SLE, among whom a SIR 
of 1.4 (95% CI, 1.1–1.8) has been reported.60 One
potential explanation of increased risk for lung
cancer is exposure to alkylating agents such as
cyclophosphamide, which may be associated 
with increased risk for lung and other cancers 
and whose effect may be amplified by tobacco
exposure.61 Lung cancer mortality has also 
been reported to be high among patients with 
SLE, with a standardized mortality ratio of 2.3 
(95% CI, 1.6–3.0).11 

In recent years, an association between SLE 
and both non-Hodgkin's lymphoma (NHL) and
Hodgkin's lymphoma has been observed, although
NHL is more prevalent. The predominant type 
of lymphoma in patients with SLE is large B-cell
lymphoma. Recent studies have reported a
predominance of aggressive histologic subtypes, 
in particular diffuse large B-cell lymphoma
(DLBCL).62

Observational studies indicate that lymphoma can
develop in patients with immune dysregulation,
those who are receiving immunosuppressive drugs,
and those who have been exposed to unknown
environmental factors. Thus, it is not surprising 
that patients with SLE, RA, or primary Sjögren's
syndrome are at higher risk than the general
population for developing B-cell NHL, since
autoimmune diseases are treated with immuno -
suppressive agents. The risk appears to be highest
for patients with primary Sjögren’s syndrome (random
effects SIR,18.8; 95% CI, 9.5–37.3), moderate for
those with SLE (random effects SIR, 7.4; 95% CI,
3.3–17.0), and lower for those with RA (random
effects SIR, 3.9; 95% CI, 2.5–5.9).63

Clinical Pearls 

Consider family history 
carefully to identify 

patients at increased risk 
for malignancy, especially 

when considering 
specific medications that 

might be oncogenic. 

Select patients with SLE 
carefully for age-appropriate 

evaluation for 
underlying malignancies. 

The possibility that 
immunosuppressive drugs 
may increase the risk of 

malignancy over time should 
be discussed with patients so 
that they can participate in 

drug selection with a more in-
formed understanding 

of the risks. 

Reducing the risk of 
flares with the use of 

hydroxychloroquine may 
decrease the need for higher 
doses of immunosuppressive 
drugs and potentially reduce 

the risk of malignancy.

Smoking cessation should 
be emphasized in patients 
with SLE, particularly in 
those being treated with 

alkylating agents.



16

In individuals with RA and SLE, more intense
disease activity and long-lasting disease may 
be indications of higher risk for lymphoma
development.62 In addition, immune deficiency
(congenital, iatrogenic, or acquired) is one of the
strongest known risk factors for NHL.64 However,
while personal history of autoimmune disease
increases risk, family history of autoimmune
disease does not appear to be strongly associated
with the development of NHL.65

Both case reports and large population-based
cohort studies have identified the association
between lymphomas and SLE, both in patients with
established SLE62 and in those with concurrent
presentation of SLE and lymphoma.66 Autoimmunity
more often precedes NHL (70%).67 Most studies
have shown that compared with controls, persons
with SLE develop lymphomas at an earlier age, with
greater morbidity and mortality.  The probability of
survival to 5 years after the diagnosis of NHL in
patients with SLE is less than 50%.68

Lymphoproliferative disorders and autoimmune
diseases share some common clinical aspects, such
as disturbance of apoptosis (mutation of CD 95
[Fas ligand], p53), cytokine regulation (interleukin
[IL]-3, IL-4, soluble IL-2 receptor); expression of
CD5+ cells (monoclonality vs polyclonality), viral
and bacterial infections (role of Epstein-Barr virus,
hepatitis C virus, human T lymphotrophic virus,
Helicobacter pylori); and therapy with cytostatic/
immunosuppressive drugs.67 Of particular interest
is the commonality of B-cell dysregulation in NHL
and SLE. In patients with SLE, aggressive histologic
subtypes appear to predominate, the most
commonly identified NHL subtype being DLBCL.69

Other data suggest that patients with SLE are at
increased risk not only for NHL, but also for other
malignancies arising from B lymphocytes, including
Hodgkin’s lymphoma. Pooled data suggest that risk
for Hodgkin’s lymphoma may be 3 times that of the
general population.70 In patients with Hodgkin’s
lymphoma, however, autoimmunity develops most
often after treatment of the malignancy.67

The question whether immunosuppressive agents
trigger lymphoma has not been completely
answered, partly because the cohorts started
before the introduction of many of the currently
used immunosuppressive drugs. However, data
from a recent study suggest that the use of
immunosuppressive agents is only part of the
explanation, as the SIR for all cancers in patients
with SLE is greatest within the first year after
diagnosis, while the greatest risk factor for lung
cancer in individuals with SLE is smoking, as in the
general population.71 In addition, Bernatsky et al71

demonstrated that the hazard ratio (HR) for total
cancer occurrence in patients with SLE after
treatment with an immunosuppressive agent was
below 1 (0.82). Yet the use of immunosuppressants
may have an effect on risk for hematologic malignancy.
Cyclophosphamide (HR 3.55), methotrexate (HR 2.57),
and systemic corticosteroids (HR 1.63) have each
been recently shown to increase long-term risk for
hematologic cancer.71 The question of possible
increased risk for malignancy associated with 
the use of mycophenolate mofetil in patients with 
SLE remains unanswered, since this agent has only
recently begun to be used as part of standard SLE
therapy. However, studies in transplant patients
have demonstrated that mycophenolate mofetil
does not confer an increased risk for malignancies
over other known risk factors, including use of
other immunosuppressant agents.72,73 Therefore, 
in using immunosuppressive agents in patients
with SLE a clinician must also bear in the mind the
risk-to-benefit ratio and remain alert to symptoms
that may indicate the presence of hematologic
malignancy. 

CCOONNCCLLUUSSIIOONN  
SLE carries with it a significant burden of illness,
requiring constant care and management by
clinicians. As SLE is a chronic disease that affects
numerous organ systems, it is critical that
treatment and management focus on long-term
outlook and the individual patient’s medical
history and patterns of disease activity and 
organ involvement. By following these principles
clinicians may reduce SLE-related morbidity 
and mortality.

The Faces of SLE: Assessing Disease Activity, Response to Therapy, and Control of Comorbidities 
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1. The most common cause of  death among
patients with systemic lupus erythematosus
(SLE) is ______.
a. Malignancy
b. Renal disease
c. Cardiovascular events
d. Infection

2. Patients may be classified as having 
SLE if  they meet ___ of  the American College 
of  Rheumatology (ACR) criteria.
a. Any
b. Three
c. Four
d. Six

3. Which of  the following features is useful in 
the diagnosis of  SLE but omitted from the 
ACR classification criteria?
a. Levels of C3/C4
b. Arthritis
c. Antinuclear antibodies
d. Seizure

4. Which of  the following are nontraditional 
risk factors for cardiovascular disease in 
patients with SLE?
a. Increased low-density lipoprotein

cholesterol levels and vascular stiffness
b. Sedentary lifestyle and homocysteine
c. Proinflammatory high-density lipoprotein

and complement activation products
d. Diabetes and antilipoprotein

5. Treatment with ___________ is beneficial in
reducing lipid levels as well as disease-related
activity in patients with SLE.
a. Mycophenolate mofetil
b. Statins
c. Hydroxychloroquine
d. Glucocorticoids

6. Studies have demonstrated that ______ are 
likely to develop SLE at a younger age with an
increased rate of  renal impairment and failure.
a. African Americans
b. Caucasians
c. Hispanics
d. Asians

7. ________ is not a predictor of  worsening
proteinuria in patients with SLE.
a. Anti-dsDNA
b. Fcα�receptor
c. HLA
d. Younger age

8. Which of  the following is/are considered an
adequately managed blood pressure in patients
with SLE?
a. 100/60 mm Hg
b. 120/80 mm Hg
c. 140/90 mm Hg
d. A and B
e. B and C
f. All of the above

9. Risk factors for lung cancer in patients 
with SLE include ________.
a. Level of disease activity
b. Alkylating agents
c. Smoking
d. A and B
e. B and C
f. All of the above

10. The standard incidence ratio (SIR) of  
non-Hodgkin’s lymphoma is highest 
among patients with _______.
a. Sjögren’s syndrome
b. Rheumatoid arthritis
c. Scleroderma
d. SLE

Posttest



Posttest
Please circle your answer to each posttest question.

Credit Request Information 
(Please print clearly.)

First Name MI Last Name

Date of Birth

Are you a US Licensed Physician?   � Yes   � No

Medical School Specialty

Degree:     � MD     � DO     � PhD     � PharmD     � RPh     � NP     � RN     � Other

Complete Mailing Address

City State Zip Code

Business Phone Email Address                      

Signature Date

Question 1 a b c d

Question 2 a b c d

Question 3 a b c d

Question 4 a b c d

Question 5 a b c d

Question 6 a b c d

Question 7 a b c d

Question 8 a b c d e f

Question 9 a b c d e f

Question 10 a b c d



To receive CME credit for this activity, you must read the entire monograph, complete this CME activity evaluation and credit request
form, and score 70% or higher on the posttest. Certificates will be mailed to you within 4 to 6 weeks of receipt of the activity
evaluation and credit request form, which may be faxed to (919) 962-1664 or mailed to:  The Office of Continuing Medical Education,
UNC School of Medicine, CB #7321, Medical Building B, Chapel Hill, NC 27599-7321. Forms must be submitted by January 31, 2010.

1. Based on your previous knowledge and experience, the content level was:    ____ Too easy   ____ About right   ____ Too difficult

2. The objectives were relevant to the activity’s purpose/goal: 

3. The course met the stated objectives:

a. State how SLE can be diagnosed and summarize caveats related to diagnosis

b. List the common comorbidities of SLE and state who may be at risk for 
various comorbidities

c. Utilize disease activity measures to monitor the effectiveness of therapeutic 
management

d. Implement treatment approaches and prevention measures for lupus nephritis

e. Identify traditional and nontraditional cardiovascular risk factors in patients 
with SLE and implement appropriate preventive strategies

f. Describe the relationships among SLE, malignancy, and immunosuppressive agents

4. The overall activity was excellent.

5. The activity was well organized.

6. Rate presentation or content effectiveness of the material below, from 5 (Excellent) to 1 (Poor):

Monograph Content Clinical Balance/ Teaching Level 
Relevance Objectivity Strategies of Expertise

The EXAM ROOM 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1
The Faces of SLE: Assessing Disease 
Activity, Response to Therapy, and 
Control of Comorbidities

Mary Anne Dooley, MD, MPH
Ellen M. Ginzler, MD, MPH
Kenneth Kalunian, MD
Michelle Petri, MD, MPH

Additional comments about faculty:

7. Will you change the way you practice based on this activity?   � Yes   � No   
If no, is it because you already practice this way?   � Yes   � No    If no, please explain.

8. Do you feel the activity was balanced and objective?   � Yes   � No    If no, please state reasons. 

9. Do you feel the activity was commercially biased?   � Yes   � No
If yes, did it impact the educational value of this activity?   � Yes   � No    If yes, please explain. 

10. What was the most useful information you gained from this activity?

11. Suggested topics for future activities: 

12. General comments/suggestions:  

13. How long did it take you to complete this activity? ____hours____minutes

CME Activity Evaluation And Credit Request Form

Strongly Agree Strongly Disagree

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1
5 4 3 2 1

5 4 3 2 1
5 4 3 2 1
5 4 3 2 1

5 4 3 2 1



401007  12/08

The University of North Carolina School of Medicine and 
IME, LLC gratefully acknowledge an educational grant from

Genentech, Inc. and Biogen Idec.




