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Systemic lupus erythematosus (SLE) is considered the archetypal systemic autoimmune disease.
Clinically characterized by multisystem involvement and varied serologic abnormalities, no two
patients present or have disease that evolves in exactly the same way. Viewed histologically, SLE
is characterized by some combination of inflammation and fibrosis, and the clinical phenotype is
dictated by the relative contributions of each and the organs affected. Tissue injury appears to be
mediated by characteristic autoantibody production, immune complex formation, and their
organ-specific deposition. As expected in a multisystem disease, the entire pulmonary system is
vulnerable to injury. Any of its compartments—airways, lung parenchyma, vasculature, pleura, or
the respiratory musculature—may be independently or simultaneously affected. This article
offers the reader a comprehensive review of the numerous pulmonary and thrombotic manifes-
tations of SLE and suggests approaches to their management.
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S ystemic lupus erythematosus (SLE) most com-
monly affects women of childbearing age.1 Stud-

ies1 from the 1960s estimated its prevalence to be
between 18.3 and 40 cases per 100,000 for 15- to
44-year-old white women and twice that for 15- to
44-year-old black women. In general, women are

afflicted 6 to 10 times more often than men.2
Hispanics and African Americans present earlier,
with more active and aggressive disease than whites.3
When SLE is diagnosed after age 49 years, there is a
lower female/male ratio; less active disease in general,
but greater accumulated organ damage; a higher
incidence of serositis, pulmonary, and neurologic
involvement; and higher mortality.4 In one study,5
the 10-year survival rate among all subjects was
approximately 90%, with one fourth of deaths due to
“active” SLE, thrombotic events, and infection. In
another study,6 active lupus (34%), infection (22%),
cardiovascular disease (16%), and cancer (6%) ac-
counted for 144 deaths in 408 subjects with SLE who
were monitored over 11 years. SLE-specific deaths
usually occur within the first 5 years of symptom
onset and are predominantly a result of infectious
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complications from aggressive immunosuppressive
treatment of the manifestations of active disease.
Cardiovascular disease and malignancy are the most
common etiologies of later mortality.6

Pulmonary Involvement

In the 50 years since Sante and Wyatt7 described
a lack of lung involvement “until the terminal stages
of the disease,” significant advances in our under-
standing of SLE-related lung involvement have been
made. The earliest reports describe a “waxing and
waning, migrating bronchopneumonia,”8 and a dif-
fuse, noninfectious, inflammatory lung disease termed
primary atelectizing pneumonitis.9,10 In more recent
reports, the frequency and characteristics of lung
involvement have depended on the clinical pheno-
type of the population studied along with the meth-
ods of investigation and their sensitivities to identi-
fying disease activity.

Infection

Pneumonia remains a primary concern in patients
with SLE, particularly those treated with glucocor-
ticoids or an immunomodulatory agent. In one
study11 of 87 subjects with SLE, over a median 9.4
years of follow-up, 35 subjects had 57 infectious
episodes; 16 episodes (28%) were pneumonia. Treat-
ment with IV glucocorticoids and/or an immuno-
modulatory agent were independent risk factors for
infection. In another study,5 over 10 years of
follow-up of an inception cohort of 1,000 subjects
with SLE, 360 infections developed, 117 of which
(11.7%) were respiratory; bacterial sepsis was the
cause of death in 15 of 68 subjects, and there was a
pulmonary source in 6 subjects (8.8%).5 In the
authors’ experience, infection is the first consideration
in all SLE patients, particularly those receiving an
immunomodulatory agent, presenting with new/wors-
ening respiratory symptoms or radiologic imaging.

Drug Reactions

There are no systematic studies of pulmonary
complications from drugs used to treat manifesta-
tions of SLE. For some agents (eg, hydroxychloro-
quine), we could find no reports of drug-induced
lung disease. A cellular interstitial pneumonia has
been reported to occur with azathioprine or myco-
phenolate mofetil,12,13 but we have not observed this
complication with either drug. Nonsteroidal antiin-
flammatory drugs (NSAIDs) are a known cause of
chronic eosinophilic pneumonia.14

Two types of lung injury due to cyclophosphamide
have been described: (1) early onset pneumonitis,

developing within the first 6 months of drug expo-
sure, responsive to drug withdrawal and glucocorti-
coids; and (2) late onset (reported up to 13 years after
cyclophosphamide exposure), upper-lobe-predominant
fibrosis and bilateral pleural thickening that is poorly
responsive to glucocorticoid therapy.15 Methotrexate-
induced lung injury occurs in 2 to 12% of recipients
and is unrelated to current or total dose, duration of
therapy, or underlying disease.16,17 Histologic find-
ings are variable and nonspecific, with varying de-
grees of inflammation and/or fibrosis. Small, ill-
defined granulomas may be prominent. Peripheral
eosinophilia occurs in up to 40% of patients, and
increased tissue eosinophils have been observed.15,18

Prognosis is favorable with methotrexate discontinu-
ation and glucocorticoids.

Pathologic, Physiologic, and Radiologic Findings

In early autopsy series19,20 of patients with SLE, an
infectious “bronchopneumonia” (Fig 1) was the most
common finding. Diffuse “interstitial pneumonitis,”
“interstitial thickening,” “alveolar hemorrhage,” “or-
ganizing pneumonia,” and “diffuse alveolar damage”
(DAD) were also observed. Pleural effusions and acute
pleuritis were seen frequently. In the most recent
autopsy series,21 after excluding abnormalities not be-
lieved to be “directly related” to SLE, in 120 subjects
18% had significant lung pathology, including 22 with
pleuritis, 11 with cellular interstitial pneumonia, and 5
cases of mixed inflammatory/fibrotic interstitial disease.

Pulmonary physiologic abnormalities are common.
In one study,22 lung function was entirely normal in
only 33% of 70 nonsmoking SLE subjects compared
with 83% of 70 age-matched non-SLE control sub-
jects, The most common defect is a low diffusion

Figure 1. Surgical lung biopsy specimen showing acute pneu-
monia in which neutrophilic exudates fill airspaces (hematoxylin-
eosin, original � 4).
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capacity of the lung for carbon monoxide (Dlco)
with or without a concomitant restrictive ventilatory
defect.22,23 One third or more of SLE subjects will
have isolated diffusion impairment.23 Airflow limita-
tion, usually subclinical, is identified in a minority of
patients.22,24,25 Longitudinal changes in physiology
have been examined. In 25 subjects with baseline
mild restriction and reduced Dlco, after a mean 56
months, no significant changes in total lung capacity
or Dlco were documented, whereas declines in
FEV1/FVC and forced expiratory flow at mid-lung
volume were noted.26 Interestingly, these changes
appeared to be driven predominantly by the non-
smokers in the cohort.

Exercise impairment is also frequent in patients
with SLE. Female subjects with SLE exercise for a
shorter duration and with lower values for peak oxygen
uptake than sedentary, non-SLE, female control sub-
jects matched for age, body mass index, and waist/hip
ratio.27 Some of these abnormalities may be explained
by abnormal hemodynamics: compared with healthy
control subjects, higher baseline pulmonary artery sys-
tolic pressure (PASP) [30 mm Hg vs 25 mm Hg,
p � 0.05] and peak exercise PASP (52 mm Hg vs 44
mm Hg, p � 0.055) as assessed by transthoracic echo-
cardiography (TTE), as well as higher peak exercise
systemic diastolic pressures (ie, exercise-related dia-
stolic hypertension) have been observed in unselected
SLE patients.28

High-resolution CT (HRCT) scan results are com-
monly abnormal. Radiographic features of interstitial
lung disease (ILD) are present in at least a third of
asymptomatic subjects,29,30 and airway abnormalities
are seen in one fifth.29,30 The most common HRCT
pattern is a combination of ground-glass opacity (GGO)
and reticular opacities (Fig 2).29,30 Other common
abnormal features include interlobular and intralob-
ular lines, parenchymal bands, centrilobular nodu-
larity, and focal consolidation. These changes pre-
dominate in the mid- and lower-lung zones.31 One
fifth of patients have mediastinal lymphadenopathy
accompanying parenchymal opacities.30

Involvement by Anatomic Compartment: Pleura

Pleural disease is believed to be the most com-
mon clinically relevant pulmonary manifestation of
SLE. Up to 35% of SLE subjects will present with
pleuritis32,33: symptoms of pleurisy with or without
pleural effusion. When present, effusions are usu-
ally bilateral and small to moderate in size; how-
ever, extremely large effusions can occur. At au-
topsy, effusions are present in up to two thirds of
subjects.19 While NSAIDs may be used for milder
cases, we have found that 2 weeks of oral glucocor-
ticoids are helpful when NSAIDs are ineffective or

when symptoms are more severe. In cases of
recurrent pleuritic involvement, use of a mainte-
nance immunomodulatory agent, including a glu-
cocorticoid-sparing agent such as azathioprine,
methotrexate, leuflonominde, or mycophenolate
mofetil, may be required.

Involvement by Anatomic Compartment: Parenchyma

ILD: The presentation of ILD in the setting of
SLE is consistent with ILD in other settings. Dys-
pnea, cough, and/or exercise intolerance are com-
mon symptoms. Auscultatory crackles and physio-
logic restriction with a gas exchange abnormality are
often present. HRCT defines the presence and pattern
of the disease, and abnormalities suggestive of ILD are
reported in at least a third of even asymptomatic
patients. A variety of diffuse lung disease patterns have
been described on surgical lung biopsy. In early se-
ries34,35 of SLE patients, honeycomb lung and lym-
phocytic interstitial infiltrates with fibrosis accompa-
nied by peribronchial lymphoid hyperplasia were
described. Using our current idiopathic interstitial
pneumonia pathologic or radiographic classification
criteria, the most common patterns observed include
cellular (Fig 3), fibrotic, or mixed nonspecific intersti-
tial pneumonia (NSIP)36 (Fig 4); although organizing
pneumonia,37 and more rarely diffuse amyloidosis,38

have been reported. Patterns of usual interstitial pneu-
monia and lymphoid interstitial pneumonia (LIP), par-

Figure 2. Image from a HRCT scan from a patient with SLE-
related ILD. This image of the lower lobes shows predominant
abnormalities of diffuse GGO and peripherally based reticular
opacities. Note the subpleural sparing (arrows) that is sometimes
seen in scans from patients with an NSIP pattern of lung injury.
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ticularly when secondary Sjögren syndrome is present,
are also seen.36,39

There are no placebo-controlled trials of therapy
for SLE-related ILD; however, in our opinion, re-
sponse rates are likely dictated by the underlying
pathologic pattern. In general, glucocorticoids have
been used with modest success. In one small, open-
label study,35 prednisone (60 mg/d for at least 4
weeks) was administered to 14 subjects; pulmonary
symptoms resolved entirely in 3 subjects, improved
in 6 subjects, were unchanged in 1 subject, and
worsened in 4 subjects.35 Immunomodulatory agents

may hold additional promise.40 In subjects with SLE
and clinically significant chronic ILD (eg, NSIP,
usual interstitial pneumonia, or LIP pattern), our
group generally uses an initial combination of oral
glucocorticoids and an immunomodulatory agent,
with the goal of weaning to low-dose corticosteroids,
or an immunomodulatory agent alone. We use cy-
clophosphamide as initial therapy for the most severe
and rapidly progressive disease and transition to an
alternative agent (most often mycophenolate mofetil or
azathioprine) after 12 to 18 months. For less severe
cases, or when cyclophosphamide is not tolerated, we
have found mycophenolate mofetil or azathioprine to
be useful initial agents. We have also had anecdotal
success with rituximab, especially in the setting of LIP
or when glucocorticoids cannot be lowered because of
antibody-mediated extrathoracic manifestations (eg,
thrombocytopenia or hemolytic anemia).

Diffuse Alveolar Hemorrhage: One of the better
recognized and clinically severe pulmonary manifes-
tations of SLE is diffuse alveolar hemorrhage (DAH).
The syndrome of DAH is rare, occurring in only 1 to
5% of patients with SLE.41,42 The sudden onset of
dyspnea, new GGO, and declining hematocrit with
or without hemoptysis should raise suspicion of
DAH. Hemoptysis or nephritis is observed in � 50%
of cases.41 The diagnosis is confirmed during BAL
(generally performed to rule out infection) when an
increasingly or persistently bloody return is noted in
serial aliquots. Pathologic findings include intraal-
veolar hemorrhage and hemosiderin-laden alveolar
macrophages, with capillaritis (Fig 5) or without

Figure 4. Surgical lung biopsy specimen with an injury pattern
of fibrotic NSIP, a pattern characterized by diffuse widening of
the alveolar and subpleural interstitium predominantly by rela-
tively dense fibrosis (hematoxylin-eosin, original � 2).

Figure 5. Surgical lung biopsy showing DAH with capillaritis.
At lower power, there is extensive hemorrgage (arrowheads)
�hematoxylin-eosin, original � 2�. Inset: At higher power,
there is hemorrhage along with infiltration of alveolar walls
with inflammatory cells, predominantly polymorphonuclear
leukocytes (arrows) �original � 10�.

Figure 3. Surgical biopsy specimen from a patient with SLE-
related ILD. The predominant finding is a lung injury pattern of
cellular NSIP, a pattern characterized by homogeneous infiltra-
tion of alveolar walls with large numbers of lymphocytes and
scattered plasma cells (hematoxylin-eosin, original � 4).
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capillaritis (ie, bland hemorrhage).43 A pattern of
DAD, with its hallmark hyaline membranes (and
varying degrees of cellular interstitial infiltrates), is
occasionally observed.44 Electron microscopy has
infrequently identified electron-dense deposits con-
sisting of various Ig and complement proteins in alve-
olar septae and within walls of small blood vessels.44

Rarely, DAH can be the presenting manifestation
of SLE. Respiratory failure may develop, and me-
chanical ventilation is frequently necessary. Along with
supportive intensive care, the authors’ therapy gener-
ally includes the initiation of high-dose IV corticoste-
roids (eg, 1 g/d of methylprednisolone for 3 days
followed by prednisone at 60 mg/d or equivalent) in the
hospital. An immunomodulatory agent such as cyclo-
phosphamide at 500 to 1,000 mg/m2 IV every 4 weeks
is almost always added, but if clinical circumstances
permit, it is preferred to initiate this after hospital
discharge to lower the risk of in-hospital infection or
the potential clinical confounding from drug-induced
reaction. Plasmapheresis has been employed with suc-
cess in refractory cases.41 The prognosis is variable; on
average, approximately 50% of patients will die during
their hospitalization. Survival depends on the degree of
hypoxemia, the presence and severity of coincident
extrapulmonary SLE manifestations, and the presence
of concomitant lung infection at the time of DAH
diagnosis.43 DAH can recur multiple times in the same
patient; factors that drive recurrence are not known.41

Acute Lupus Pneumonitis: There is great contro-
versy over the definition and even the existence of
acute lupus pneumonitis (ALP). This is because
other potential explanations for its clinical presenta-
tion (eg, infection, uremia) are often present, and
because there is extensive overlap between ALP and
DAH. For clarity, we use the following guidelines
offered in Table 1. ALP has been described as an
illness characterized by the abrupt onset of non-
specific symptoms including dyspnea, cough, fever,
pleuritic chest pain, and occasionally hemoptysis.45

Radiographic abnormalities are usually extensive and

include diffuse GGO and areas of consolidation.
When surgical lung biopsy is performed, the histo-
logic pattern has been described as DAD with or
without alveolar hemorrhage and capillaritis.46,47 In
this respect, ALP can be considered a mild case of
DAH, and we treat it similarly.

ARDS: ARDS may occur in 5 to 15% of patients
with SLE.48,49 Known inciting factors include infec-
tion and the antiphospholipid syndrome (APS). In
SLE, there is clinical and pathologic overlap be-
tween DAH and ALP; in fact, when there is no
readily identifiable cause for ARDS and no evidence
of alveolar hemorrhage, ARDS is best defined as a
severe form of ALP. Infectious, SLE-related ARDS
has been linked to high-dose glucocorticoid intake.48,49

Involvement by Anatomic Compartment: Airways

Various studies29,30 have shown that HRCT reveals
bronchial wall thickening and bronchiectasis in ap-
proximately 20% of subjects with SLE, but it is
infrequently clinically relevant. Obliterative bronchi-
olitis has rarely been described.50,51 The authors
have observed obliterative bronchiolitis in patients
with SLE, particularly those with secondary Sjögren
syndrome. In this setting, we have had limited success
treating with corticosteroids and an immunomodula-
tory agent. We consider cyclophosphamide for those
with rapidly progressive deterioration. Improvement is
uncommon; it is unknown whether any therapy has
beneficial effects in these patients.

Involvement by Anatomic Compartment:
Pulmonary Vasculature

Pulmonary Arterial Hypertension: The prevalence
of pulmonary arterial hypertension (PAH) in patients
with SLE is unknown but is lower than that seen in
scleroderma.52 Using TTE, PAH has been identified
in approximately 6 to 14% of subjects; of these, approx-
imately one half have no identifiable cause other than
the presence of SLE.53,54 In a small (n � 36) longitu-
dinal study,55 after 5 years, the prevalence of PAH
(as determined by TTE) had increased from 14 to
43%. Raynaud phenomenon occurs in 75% of SLE
subjects with PAH, compared with only 20 to 35%
without clinically evident PAH.52,56 Pathologically,
fibrocollagenous intimal thickening, medial thicken-
ing, alterations in the elastic lamina, and luminal
narrowing of muscular arteries are identified. In one
study,57 histologic vasculitis was reported in approx-
imately 50% of cases. Granular deposits of IgG and
the complement protein C1q (and to a lesser extent
IgM and C3) have been found in vessel walls,
suggesting that immune deposits may be involved in
the pathogenesis of SLE-related PAH.58 Aside from

Table 1—Terms and Definitions for the Common
Noninfectious Acute Respiratory Disorders in SLE

Terms When To Use Term

DAH
Bland DAH
DAH with capillaritis

Surgical lung biopsy reveals
extensive alveolar
hemorrhage (with or
without DAD).

Capillaritis may or may not
be present.

ALP Surgical biopsy reveals a DAD
pattern without hemorrhage
or capillaritis.

Acute interstitial pneumonia-
like reaction
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the capillaritis seen in DAH, the authors have rarely,
if ever, seen evidence of vasculitis in blood vessels
within surgical lung biopsy specimens from patients
with SLE; however, one must consider that the
overwhelming majority of such specimens come
from patients with diffuse parenchymal lung abnor-
malities and secondary PAH.

Patients with SLE and PAH may respond to immu-
nomodulatory therapy. In a randomized study59 of
monthly IV cyclophosphamide vs oral enalapril, after
6 months TTE-derived PASP declined in both groups,
but the effect was greater in subjects who received IV
cyclophosphamide (decrease of 15 mm Hg vs 7 mm
Hg, p � 0.04). Among subjects with PASP � 35 mm
Hg, only IV cyclophosphamide (n � 11) dropped
PASP a statistically significant degree (from 43 mm Hg
to 27 mm Hg, p � 0.003). Oral glucocorticoids (usually
in combination with an immunomodulatory agent)
have also been shown to lower PASP, improve 6-min
walk distance, and possibly prolong 5-year survival.60–62

However, in one of these studies,61 the presence of
ILD, inferred by low FVC values, confounds the
results. More recent studies have shown that epospro-
stenol,63 bosentan,64 sitaxsentan,65 and sildenafil,66 may
also be effective. Our management approach for mod-
erate or more severe PAH is to first confirm and
quantify severity by right-heart catheterization. Vascu-
lar reactivity to vasodilator challenge is determined
during the procedure and treatment decisions are
based on the data collected. We do not typically use
glucocorticoids and/or an immunomodulatory agent to
specifically target PAH in our patients with SLE.
However, in patients with mild-to-moderate PAH for
whom such a regimen has been prescribed for another
indication (eg, those with ILD), we will sometimes
follow the status of the PAH by TTE after 6 months of
therapy and proceed to right-heart catheterization if no
benefit is observed.

Other Pulmonary Vascular Abnormalities: Acute
reversible hypoxemia, an extremely rare manifesta-
tion of SLE, presents clinically as the abrupt onset of
hypoxemia with normal radiographic imaging studies.67

This syndrome is believed to result from endothelial
cell and complement-activated neutrophil aggrega-
tion within pulmonary capillaries.68 Hypoxemia rap-
idly resolves with glucocorticoids.67 Pulmonary veno-
occlusive disease has also been reported in patients
with SLE.69

Involvement by Anatomic Compartment: Skeletal
Muscles

Diaphragm and Other Muscles of Respiration: In
1965, eight subjects with SLE were found to have
unexplained dyspnea and elevated diaphragms that

moved slowly (“sluggishly”47 but never paradoxically70),
a condition known today as shrinking lung syndrome
(SLS) [Fig 6]. In a study71 of five SLE subjects with
elevated diaphragms on chest radiography, measure-
ment of transdiaphragmatic pressure suggested dia-
phragmatic weakness (as opposed to parenchymal or
pleural abnormalities) was the cause of SLS. Over 4
to 6 years of follow-up, no progression occurred.
Findings from electrophysiologic and histopatho-
logic studies of the diaphragms have been variable.72

At postmortem, the diaphragm in SLS has been
described microscopically as diffusely fibrotic and
extensively atrophied.73

Because of the ongoing mystery surrounding its
etiology, the therapeutic approach to SLS is empiric.
Some investigators, as well as the authors, have anec-
dotally observed less dyspnea after treatment with
glucocorticoids; however, improvements in vital capac-
ity are often minor. With treatment, diaphragmatic
motion may not normalize, and it usually occurs only
after several weeks of therapy.70,74,75 Other therapies
include high-dose inhaled �-agonists and theophyl-
line.76,77 The prognosis for patients with the SLS is
generally very good.

Thrombosis

Antiphospholipid antibodies (aPL), a family of ac-
quired autoantibodies that are associated with vascular
thrombosis and pregnancy morbidity, may be present
in up to two thirds of patients with SLE.78,79 The two
most well-known and clinically important are the lupus
anticoagulant (LA) and anticardiolipin antibodies
(aCL). These antibodies bind serum proteins such as
prothrombin, various protein/phospholipid com-
plexes, and �2 glycoprotein I (�2GPI).80,81

APS

The term antiphospholipid syndrome refers to the
combination of clinically important vascular events

Figure 6. Posteroanterior chest radiograph from a patient with
SLE and SLS.
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and the presence of LA or aCL, as defined in Table
2.82 A metaanalysis83 found that subjects with SLE
and aPL were more than six times more likely than
subjects with SLE and no aPL to have venous
thromboembolism develop; patients with the LA had
nearly a three-times-greater risk than patients with
aCL. In another study,78 SLE subjects with LA were
five times more likely, and those with aCL were
more than two times more likely than those without
antibodies to have venous thrombosis develop.
Among the aCL, high-titer IgG (and aCL directed
against �2GPI) appear to carry the greatest risk for
thrombosis.84 There are also several nonthrombotic
intrathoracic complications associated with the aPL;
including PAH, DAH, ARDS, and cardiac valvular
lesions.85 Small-vessel occlusion in three or more
organs develops in certain patients with APS, a scenario
referred to as catastrophic APS (CAPS). CAPS is often
associated with physiologic stressors such as infection,
neoplasm, and surgery.86 The cardiopulmonary system
is usually involved; respiratory failure is common and
often progresses to ARDS.87

For patients with aPL, there is controversy over the
approach to primary prevention of thrombosis.80 Con-
sensus dictates that modifiable cardiovascular risk fac-
tors be aggressively addressed; however, the role of
prophylactic anticoagulant or antiplatelet therapy is still
debated. Although the Physician’s Health Study did not
demonstrate that aspirin at 325 mg/d protects against
venous thromboembolism, many physicians, as well as
the authors, recommend indefinite aspirin therapy,
either low dose (75 to 100 mg/d) or high dose (325
mg/d),80 because the first clinical manifestation of APS
may be a devastating stroke.

There is a similar debate over the long-term
management of patients with APS. Recurrent throm-
bosis is common, approaching 70%.89 Data are conflict-
ing regarding whether high-intensity anticoagulation
(international normalized ratio [INR] � 3.0) or lower-
intensity anticoagulation (INR, 2.0 to 3.0) are the most
effective secondary prevention strategy.90,91 Still more
controversy revolves around how to treat patients
with arterial thrombosis: Some experts92 recommend
high-intensity anticoagulation. For patients with ar-
terial thrombosis, particularly those with recurrent
events, our practice is to maintain an INR of approx-
imately 3. The treatment of CAPS includes antico-
agulation, glucocorticoids with an immunomodula-
tory agent, and often plasmapharesis and IV Ig.
Despite these, the mortality rate from the acute
episode approaches 50%.86

Conclusion

The respiratory and thrombotic manifestations of
SLE are numerous, complex, and present diagnostic
and therapeutic challenges for the clinician. Many of
these manifestations are more common than previ-
ously thought and may contribute greatly to symp-
toms, including impaired exercise tolerance. Several
manifestations are life threatening; the pathogenesis
of each is generally uncertain; and definitive therapies
are uncommon. In general, we add a glucocorticoid-
sparing immunomodulatory agent to an SLE pa-
tient’s regimen if � 20 mg/d of prednisone is re-
quired to control disease activity. More research is
necessary to help determine which immunomodula-
tory agent is best suited to treat respiratory, throm-
botic, and myriad other potential manifestations of
SLE. Despite current therapeutic limitations, with
early recognition and appropriate treatment, the
clinical course of SLE patients who have respiratory
or thrombotic manifestations can often be positively
altered.
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