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Systemic lupus erythematosus (SLE) is an inflammatory autoimmune disorder
that affects multiple organ systems and causes significant morbidity and mortality. Although the 5-year survival rate in most recent studies exceeds 90% [1], its
high incidence (124 cases per 100,000) makes the disease responsible for a
significant mortality [2]. Infection, cardiovascular disease, and organ failure are
among the leading causes of death in almost all the studies looking at mortality in
SLE [3]. Although the disease affects virtually all organ systems with varying
degrees of severity, this article focuses on clinical manifestations of the disease
that are severe enough to necessitate admission to the intensive care unit (ICU)
(Table 1).

Pulmonary involvement in SLE
This section updates and revises the authors’ earlier reviews of the respiratory
complications of SLE [4,7]. Infection is the most common form of pulmonary
involvement in patients with SLE [4]. Infections in patients with SLE can be
confused with exacerbation of the underlying disease process, and empiric
therapy with broad-spectrum antimicrobial agents is warranted until infection is
conclusively ruled out. Bronchoscopy or open-lung biopsy may be needed in
addition to routine cultures to exclude an infectious origin.
Acute lupus pneumonitis
A diagnosis of acute lupus pneumonitis can be made after rigorously
excluding infections in patients presenting with features resembling infectious
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Table 1
Systemic lupus erythematosus in the ICU
. Pulmonary/airway complications
6 Lupus pneumonitis
6 Diffuse alveolar hemorrhage
6 Shrinking-lung syndrome
6 Upper airway complications
. Cardiovascular complications
6 Coronary artery disease
Premature atherosclerosis
6 Vasculitis
6 Myocarditis
6 Pericarditis
6 Miscellaneous complications
. Neuropsychiatric complications
6 Lupus cerebritis
6 Cerebrovascular accidents
6 Aseptic meningitis
6 Seizures
6 Miscellaneous complications
. Gastrointestinal complications
6 Bowel perforation
6 Pancreatitis
6 Miscellaneous complications
. Infectious complications
6 Viruses
6 Bacteria
6 Fungi
6 Protozoa
6 Mycobacteria

pneumonia. The reported incidence of this syndrome varies from 0.9% to 11.7%
[5], but the exact incidence is difficult to determine because the literature on acute
lupus pneumonitis consists largely of case reports and small case series. Dyspnea,
cough, fever, and, occasionally, hemoptysis are the usual presenting symptoms
[5]. Unilateral or bilateral alveolar infiltrates are seen on the chest radiograph
[6,7], although one case of biopsy-proven lupus pneumonitis presenting with a
normal chest radiograph has been reported [8]. Clinical and radiographic evidence of pleural involvement is common. Hypoxemia and respiratory alkalosis
may be seen on arterial blood gas studies, and ventilatory assistance may be
required in severe cases [5,9].
Although lupus pneumonitis was the initial manifestation of SLE in half of the
12 patients in one series [5], most patients with lupus pneumonitis have
established SLE at presentation. Mortality in patients with lupus pneumonitis
may be as high as 50% [5], and a prompt diagnosis and institution of appropriate
therapy early in the course of disease are crucial. A high index of suspicion
should be maintained for the young female patient presenting with unexplained
pulmonary infiltrates. Pregnant patients are at a high risk of developing lupus
pneumonitis in the postpartum period [10], because approximately 30% to 50%
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of women with SLE will have an exacerbation of SLE from 2 days to 8 weeks
postpartum [11].
Blood and sputum cultures are necessary, and bronchoscopy or open-lung
biopsy may be needed to exclude other conditions, such as pneumonia, alveolar
hemorrhage, and other acute pulmonary processes that resemble lupus pneumonitis clinically and radiographically [12].
Pathologic findings in lupus pneumonitis are not specific [12,13] except for
hematoxylin-eosin bodies or lupus erythematosus cells that in rare cases can be
seen on light microscopy [14]. Inflammation and tissue injury are common, but
vascular abnormalities are not usually seen. Alveolitis, alveolar necrosis, alveolar
hemorrhage, edema, interstitial pneumonitis, hyaline membranes, interstitial pneumonitis, capillary thrombosis, and deposition of immunoglobulin and complement may be seen on histopathologic examination [15,16].
Reports of efficacy of various therapeutic options for acute lupus pneumonitis
are largely anecdotal, and there are no controlled trials evaluating one therapy
versus another. Response to high-dose corticosteroids (equivalent of prednisone,
1 –2 mg/kg/day) is generally favorable [5,13,17 –21]. In patients who do not
respond to corticosteroids, azathioprine is the best-studied of the adjunctive
agents, which include pulse cyclophosphamide, methotrexate, and plasmapheresis in various combinations [5,22 –28]. Three of the seven patients reported by
Matthay et al responded to azathioprine and survived after failing to respond to
high-dose corticosteroid therapy [26]. Therapy should first be initiated with
corticosteroids; azathioprine or other immunosuppressive agents should be added
if there is no response to corticosteroids or in critically ill patients [4].
Alveolar hemorrhage
Alveolar hemorrhage is a rare but serious complication of SLE with high
morbidity and mortality. Two percent of patients with SLE will develop alveolar
hemorrhage; it accounts for 1.5% to 3.7% of total hospitalizations and for one out
of five hospital admissions for pulmonary involvement in SLE [29 –32]. The
severity of alveolar hemorrhage in SLE may range from an uncommon mild and
chronic form [33 – 35] to massive bleeding resulting in death. The report by Zamora
et al [32] of their experience with 15 patients admitted with 19 episodes of alveolar
hemorrhage is the single largest case series of patients with alveolar hemorrhage
and SLE. More recently, Santos-Ocampo et al recently reported seven patients
who were admitted for 11 episodes of alveolar hemorrhage [36], and Lee et al
reported seven patients with 9 episodes of diffuse alveolar hemorrhage [37,38].
Most patients with diffuse alveolar hemorrhage and SLE are young women
[32,36,37]. Patients present with an abrupt onset of symptoms of cough and
dyspnea, sometimes accompanied with fever. The classic triad of hemoptysis,
falling hematocrit, and pulmonary infiltrates is not uniformly present in all
patients [32,36,37]. Hemoptysis usually occurs during the course of illness, and
25% [29] to 100% [31] of patients have hemoptysis at presentation [22,32,36].
Some patients never develop hemoptysis [36,39]. Bilateral diffuse alveolar
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infiltrates are seen on the chest radiograph, but they may be patchy, with lower
lobe predominance [32]. Most patients have new pulmonary infiltrates on
presentation, but up to 17% of patients in one series did not have new pulmonary infiltrates on presentation [29]. Respiratory failure may occur, and more
than half of affected patients in most series required mechanical ventilation
[22,31,32,36,37,40].
A decrease in hematocrit is characteristic of this syndrome and occurs in 75%
[31] to 100% [29,41,42] of patients on presentation. Antinuclear antibodies
(ANAs) are universally present, and complement levels are usually decreased
[22,40,43]. A higher prevalence of anticardiolipin antibodies reported in one
series [31] has not been confirmed by other authors [32].
Patients with alveolar hemorrhage usually have lupus nephritis as a preexisting condition [22,31,32]. Lupus nephritis was present in 93% of patients in
the series reported by Zamora et al [32] and in 83% of patients in the series
reported by Lee et al [38]. This proportion was higher than the incidences of 60%
reported previously by Zamora et al [32] and 75% in the series reported by
Santos-Ocampo et al [36].
Fever in combination with new pulmonary infiltrates on presentation may
make distinction from infectious pneumonia difficult. Fever (oral temperature
> 102.2F) was present in 82% [36] and 83% [38] of patients in the more recent
series but in only 26% [32] of patients reported by Zamora et al.
Thirty-two percent of the patients reported by Zamora et al [32] and 1 of the
10 patients reported by Lee et al [38] had a viral or bacterial pneumonia on
presentation. Cytomegalovirus, herpes simplex virus, and Legionella, Aspergillus, Klebsiella species, and Staphylococcus species were among the infectious
agents at presentation in these patients [22,31,32,38]. Mechanical ventilation in
these patients predisposes them to nosocomial pneumonias, which occurred in
16% [32] of patients in the largest series, and 33% [38] of the series from Korea.
Interestingly, none of the patients in the series reported by Santos-Ocampo et al
had primary or nosocomial infection [36]. Patients developing nosocomial
infections were found to have a mortality rate of 100%, despite aggressive
treatment [32,38].
Most patients with SLE-associated alveolar hemorrhage have established SLE
on presentation, but alveolar hemorrhage was the presenting manifestation of
SLE in more than 12% of the 72 cases reported in the literature and reviewed by
Zamora et al, in 20% of the cases from the University of Colorado [32], and in
14% in Santos-Ocampo’s series [36]. A diagnosis of SLE is established during
hospitalization in most of these patients presenting with alveolar hemorrhage.
The diagnosis may be delayed in some cases, however, particularly in cases
initially diagnosed as idiopathic pulmonary hemosiderosis [31,33] or presenting
as iron-deficiency anemia from chronic blood loss [35].
Patients without a pre-existing diagnosis of SLE should undergo serologic
testing for SLE and to exclude alternate diagnoses as Wegener’s granulomatosis
or Goodpasture’s syndrome. Early bronchoscopy with bronchoalveolar lavage
(BAL) is recommended to demonstrate alveolar hemorrhage and to collect
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specimens for culture. Gross bleeding or bloody lavage fluid is usually seen
during an acute event. Hemosiderin-laden macrophages suggest the diagnosis of
alveolar hemorrhage in the absence of gross bleeding [30]. Open-lung biopsy
may be necessary in the absence of classic manifestations and serologic evidence
of the disease [4].
Mononuclear and polymorphonuclear cell interstitial infiltration, hyaline membranes, alveolar necrosis, edema, microvascular thrombosis, hemosiderin-laden
macrophages, vascular intimal proliferation, and organized intramural thrombi
[22] may be seen on histopathologic studies in patients undergoing lung biopsy
[12,44]. Electron microscopy shows granular electron-dense material [33,45] that
corresponds to the granular deposits of IgG, other antibodies, and C3 along alveolar, interstitial, or capillary endothelial cells seen on immunofluorescence study
[22,25,40,43,44]. Capillaritis is being increasingly noted in this condition since
the description by Myers and Katzenstein in 1986 [44]. Capillaritis was detected in
80% of the patients who underwent lung biopsy (N = 8) in the series reported by
Zamora [32] et al and in both patients who underwent lung biopsy in the series
reported by Santos-Ocampo et al [36].
Mortality in patients with alveolar hemorrhage is high. Most series report
mortality rates ranging from 40% to more than 90% [9,20,22,25,29,32,38,
44,46]. Mechanical ventilation, associated infection at presentation, nosocomial
infection, and treatment with cyclophosphamide were associated with a higher
mortality rate in earlier studies [32]. Cyclophosphamide therapy and respiratory
failure necessitating mechanical ventilation are probably markers of more severe
disease; these variables were not analyzed independently for their effect on mortality. The need for mechanical ventilation and cyclophosphamide did not adversely affect mortality in the case series reported by Santos-Ocampo et al [36].
Although the excellent survival rates in this group may have resulted from
patients’ being less ill than in the previous studies, the therapy, which included
antibiotics even in the absence of positive cultures and a combination of cyclophosphamide and plasmapheresis in patients not responding adequately to
corticosteroids, may have contributed to the improved outcomes [36].
There are no randomized studies comparing the efficacy of various available
therapeutic options. High-dose corticosteroids are the first line of therapy
[31,32,36], with adjunctive immunosuppressive agents added for critically ill
patients or lack of response to corticosteroids [22,31,36,47]. Cyclophosphamide
is the most frequently used agent [22,36]. Cyclophosphamide, along with other
therapeutic modalities, was used in 70% of patients reported by Santos-Ocampo
et al, with 100% survival [36]. This survival rate contrasts with the 46% survival
rate in the series reported by Zamora et al, who cyclophosphamide in 68% of
patients [32]. Azathioprine and 6-mercaptopurine have been used sporadically
[22]. Plasmapheresis has also been used with success in some patients with
alveolar hemorrhage and SLE [32,36,40,48]. Plasmapheresis results in clinical
improvement, as noted in a patient with recurrent episodes of alveolar hemorrhage responding to plasmapheresis on every occasion [49]. In the case series
reported by Santos-Ocampo et al [36], plasmapheresis was used with excellent
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overall results in patients not responding to corticosteroids and cyclophosphamide, but the exact contribution of plasmapheresis to improved survival rates can
be debated [32,36,49].
Acute, reversible hypoxemia
In 1991, Abramson et al [50] reported acute, reversible hypoxemia in lupus
patients hospitalized with SLE exacerbation but without significant pulmonary
involvement. Alveolar-arterial oxygen gradients were elevated in 6 of 10 patients
with normal or nearly normal chest radiographs. Pleuritic chest pain, dyspnea,
and chest discomfort were present in all six patients. Pulmonary function testing
showed a reduced vital capacity and diffusing capacity of carbon monoxide. Complement degradation products were significantly elevated in these patients. Corticosteroid therapy resulted in improved A-a gradient (mean, 30.4 to 11.6 mmHg),
pulmonary function tests, and complement degradation product levels. MartinezTaboada et al [51] subsequently reported a similar clinical picture in four patients
with SLE. Complement-mediated aggregation and activation of neutrophils
similar to the sequestration of activated neutrophils in lungs of hemodialysis
patients may be responsible for this syndrome [50].
Shrinking-lung syndrome
Shrinking-lung syndrome occurs in patients with established SLE, but two
cases have been reported in which this syndrome was the presenting manifestation
of SLE [52]. Patients with shrinking-lung syndrome have dyspnea, respiratory
muscle dysfunction, characteristic chest radiographic findings of small lung
volumes, elevated hemidiaphragms, and basilar atelectasis in the absence of
significant pulmonary parenchymal or pulmonary vascular involvement [53].
Respiratory function may worsen to the point of requiring mechanical ventilation.
Respiratory muscle weakness is common in patients with SLE, and sophisticated
physiologic testing has shown that this muscle weakness, and not pleural
adhesions and lupus pleurisy, as hypothesized in the earlier reports [53,56], is
the cause of most cases of pulmonary restriction in patients with lupus [54,55].
Diaphragmatic dysfunction is present in patients with shrinking-lung syndrome
[56]. This dysfunction characteristically results in orthopnea, which should
suggest the diagnosis [56,57]. Most patients with shrinking-lung syndrome do
not have generalized muscle weakness or evidence of myositis or vasculitis,
although these conditions may be present in some patients [58]. Steroid myopathy
is not likely to be the cause of muscle dysfunction, because shrinking-lung
syndrome has been documented in patients before initiation of steroid therapy,
and corticosteroids have been shown to result in clinical improvement in case
reports and small case series [52,54,59]. In anecdotal case reports, treatment with
b-adrenergic agonists and theophylline [60] have resulted in improved pulmonary
functions Response to therapy is variable, and many patients will stabilize over
time [56] despite the presence of significant dyspnea and muscle weakness [54].
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Upper airway involvement
Unlike other connective tissue disorders such as rheumatoid arthritis, Wegener’s granulomatosis, and relapsing polychondritis, the upper airway is involved
only rarely in SLE [61]. Hypopharyngeal ulceration, laryngeal inflammation,
epiglottitis, subglottic stenosis, and vocal cord paralysis have been reported
[62 – 66] in patients with SLE. Patients with SLE may be excessively prone to
postintubation complications. Two of the four patients with upper airway
involvement who had clinically and serologically active SLE developed subglottic stenosis after brief (3-to 48-hour) periods of endotracheal intubation.
One patient improved with corticosteroids, but the other patient required tracheostomy [4].
Hypopharyngeal ulceration was the initial manifestation of SLE in one patient
who needed intubation [67]. Rarely, the larynx may be involved by SLE
vasculitis [67].

Neuropsychiatric manifestations of lupus
The central nervous system (CNS) is commonly involved in SLE. The
following section discusses the acute manifestations of SLE including lupus
cerebritis, cerebrovascular accidents, aseptic meningitis, seizures, and transverse
myelitis. Although neuropsychiatric lupus erythematosus (NPLE) may be the
initial manifestation of SLE, studies suggest that NPLE is more likely to occur
when SLE is clinically and serologically active [68 –73].
Cerebrovascular accidents
Analysis of data from the Canadian lupus population reveals that after
controlling for risk factors (sex, age, systolic blood pressure, diastolic blood
pressure, smoking, diabetes, cholesterol levels, and left ventricular hypertrophy),
the relative risk for stroke in lupus patients is 7.9 (95% confidence interval [CI],
4.0 –13.6) [74]. During the past decade, several investigators have emphasized
the association of antiphospholipid antibodies and emboli from cardiac valvular
lesions with thrombotic occlusion [75 – 83]. Stroke syndromes secondary to
NPLE can affect any area of the brain [84 – 87]. Patients can present acutely
with transient ischemic attacks, hemiplegia, aphasia, cerebral dysfunction,
cortical blindness, or other deficits of cerebral function. Symptoms can be caused
by intracranial hemorrhage from aneurysms [88,89], thrombotic strokes from
vasculitis or vasculopathy, or embolic strokes from cardiac emboli.
Transverse myelitis
Spinal cord myelopathy is an infrequent but devastating manifestation of
NPLE. Patients present with weakness or paralysis (paraplegia or quadriplegia),
bilateral sensory deficits, and impaired sphincter control [90,91]. Transverse
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myelitis is often the initial or an early manifestation of SLE [91]. Symptoms
usually evolve over a matter of hours or days. The diagnosis is established
clinically and is supported by characteristic laboratory abnormalities, including
elevated protein levels in the cerebrospinal fluid (CSF) (82%), pleocytosis
(70%), and a CSF glucose level less than 30 mg/dL (50%) [92]. Magnetic
resonance imaging of the spinal cord may show characteristic abnormalities of
cord edema if obtained early [93]. Transverse myelitis is caused by vasculitis in
some patients [90] and is associated with antiphospholipid antibodies in others
[94]. Because of the poor prognosis, early diagnosis and aggressive therapy of
transverse myelitis are important [95,96]. Success in a limited number of cases
has been reported with the use of combination of prednisone, cyclophosphamide,
and plasmapheresis [97,98]
Seizures
Seizures are common manifestations of NPLE. They may occur before the
development of other symptoms of SLE or at any time during the disease course
[70]. Any kind of seizure can occur, giving diffuse or focal symptoms. Grand mal
seizures are most common, although focal, petit mal, and temporal lobe seizures
have also been observed. Seizure episodes are usually limited, although status
epilepticus can occur frequently, signaling a preterminal event [99]. Seizures may
occur in isolation or accompanying other neurologic symptoms such as strokes or
intracranial hemorrhage. Consequently, the etiology of seizures in NPLE is
multifactorial. Indeed, antineuronal antibodies, focal ischemia, and infarcts
caused by vasculitis or antiphospholipid antibodies, embolic phenomenon, and
hemorrhage have all been implicated [73].
Aseptic meningitis
SLE patients with aseptic meningitis present with headache, meningeal signs,
and CSF pleocytosis [100]. The pleocytosis is most commonly less than 200 to
300 cells/mm3, predominantly lymphocytes. Rarely, significantly higher cell
counts with a neutrophil predominance can occur in severely ill patients.
Infectious meningitis of any cause [101] and aseptic meningitis secondary to
medications such as nonsteroidal anti-inflammatory drugs, particularly ibuprofen,
and azathioprine need to be excluded [102,103]. Aseptic meningitis caused by
NPLE responds to corticosteroid therapy [73].
Other CNS involvement
Thrombotic thrombocytopenic purpura [73], atherosclerotic or embolic
strokes, subdural hematoma [104], and intracerebral hemorrhage occur with
increased frequency in SLE patients and may cause CNS dysfunction unrelated to
NPLE [73].
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Diagnostic and therapeutic considerations
Although not specific for lupus cerebritis, elevated CSF IgG, IgM, and IgA
indices or the presence of oligoclonal bands have been observed in NPLE
patients, particularly those with diffuse manifestations [105,106]. Antineuronal
antibodies have been noted to be concentrated in the CSF and found more
frequently in patients with nonfocal NPLE presentations [107]. Although
conventional MR imaging is the diagnostic technique of choice for patients with
neuropsychiatric symptoms of SLE [108], computed tomographic (CT) scanning
is used more frequently because of practical considerations.
Immunosuppressive therapy should be considered after infections have been
rigorously excluded. There have been no controlled clinical trials proving the
value of corticosteroids or cytotoxic medications in the treatment of NPLE.
Clearly some patients may improve without these medications [70]. Many
clinicians use pulse methylprednosolone for severe cases, followed by addition
of cytotoxic medications or plasmapheresiswhen there is no response to high-dose
corticosteroids [109]. High-dose corticosteroids should be used for suspected
vasculitis, and cytotoxic medications should be considered early during the course
of disease, but the value of corticosteroids in thrombosis or emboli associated
with antiphospholipid antibodies is debated [110]. Neuwelt et al reported a
significant improvement in 69% of 31 patients with severe NPLE who were
administered pulse cyclophosphamide after not responding to high-dose steroid
therapy [111]. In patients with antiphospholipid antibodies, antiplatelet drugs and
anticoagulation therapy seem beneficial; however, these agents should be used
with caution in patients with large or cardioembolic strokes [73].

Infections in SLE
Immunosuppression resulting from the disease process or its therapy predisposes patients with SLE to a higher risk of infections than the general population.
Infections complicate the course of illness in more than half of the patients with
SLE [112]. Infection is the leading cause of mortality in patients with SLE [112]
and is an important cause for admission to the ICU. The clinical presentation of
patients with infection may resemble the exacerbation of underlying disease,
sometimes leading to escalation of immunosuppressive therapy, often with
disastrous consequences.
The underlying disease process and its therapy significantly increase the risk
for infection, but the exact contribution of each factor is difficult to define.
Corticosteroids and other immunosuppressive drugs increase the risk of infection
in SLE patients [113], and patients with SLE have a higher risk of dying from
infection within 3 months following cytotoxic therapy [114]. The presence of
pyogenic pneumonia found on autopsy in 76% of patients dying of SLE in 1955,
before the use of immunosuppressive medications for the disease, suggests that
SLE is an independent risk factor for infection [115].
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Phagocytic dysfunction [116], lymphopenia [117 –121], CD4 lymphocytopenia, decreased cytokine production, reduction in the production of immunoglobulins and in complement levels [122 – 124], and reduced elimination of
microorganisms secondary to functional asplenia [125] predispose patients with
SLE to infections [126,127].
Viral infections
Patients with SLE have a higher rate of viral infections than the general
population, but there are no data to show that these infections are more
aggressive, more resistant to therapy, or follow a more chronic course [112].
Varicella-zoster virus (VZV) causes infections more frequently in patients with
SLE. In one series, disseminated VZV accounted for 11% of infections [128], but
this finding was not confirmed in other series [129], and aggressive clinical
presentations are exceptional [114]. Cytomegalovirus was responsible for two
deaths in a large series of fatal infections in patients with SLE [114]. Coinfection
with HIV is largely coincidental and has been shown to result in clinical and
serologic improvement [130,131].
Bacterial infections
In some series, bacteria cause more than 90% of infections in patients with
SLE [114,132 –135]. Staphylococcus aureus, Enterobacteriaceae, and nonfermentative gram-negative organisms are common causes of infection. Gramnegative sepsis was one of the most common causes of severe infection in one
series of 544 patients with SLE [132].
Salmonella causes significant morbidity and mortality in patients with SLE.
Patients with SLE are predisposed to Salmonella infections because of impaired
mononuclear phagocytic system function, steroid administration, hypocomplementemia, and low splenic function [136]. Before the advent of HIV, SLE was
the most common comorbid condition in patients with Salmonella bacteremia,
and Salmonella is the most frequent cause of bacteremia in SLE patients
[137,138]. Salmonella infection in these patients may present as bacteremia
and extraintestinal ,syndromes such as urinary tract infection, mycotic aneurysms, pericarditis, soft tissue abscesses, arthritis, and osteomyelitis [139 – 143].
Typhoid fever is uncommon in patients with SLE [144]. The fatality rate in
severe Salmonella infections in SLE patients may be as high as 25% [145].
Low levels of complement, hyposplenism, and opsonization and chemotaxis
deficit predispose patients with SLE to pneumococcal infections. Streptococcus
pneumoniae is a common cause of community-acquired pneumonia and of
occasionally severe sepsis in patients with SLE [146 – 149].
Patients with SLE treated with corticosteroids are at a high risk for lung and
brain disease caused by Nocardia species [150]. The incidence of Nocardia
infection has decreased significantly since the widespread use of cotrimoxazole
prophylaxis in patients receiving chronic corticosteroid therapy. Pulmonary
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nocardiosis presents as lung nodules that are often cavitated, as air-space
consolidation, or as pleural effusions; chest wall extension should suggest the
diagnosis. Extrapulmonary manifestations are common, and CNS abscesses,
meningitis, subcutaneous nodules, and endophthalmitis have been reported
[151 –156]. In one series, 2.8% of more than 200 patients had infection with
Nocardia species [157]. Pulmonary involvement was common, and the overall
mortality rate was 35%. Mortality was 75% in the 10% of patients who had CNS
nocardiosis [157]. Prompt therapy with sulfonamides and surgical intervention, if
necessary, may cure this infection that may be fatal if untreated.
Yersinia species, Neisseria meningitidis, Campylobacter species, Pasteurella
multocida, Rhodococcus species, Pseudomonas species, and Tropheryma whippelii have been reported in the literature as causing infections of varying severity.
Infections caused by Legionella species or Listeria monocytogenes should be
considered in SLE patients, particularly those taking corticosteroids, but there is
no definite evidence that SLE patients have an increased susceptibility to these
infections [158 – 161].
Systemic mycoses
In SLE patients, unlike HIV patients, Pneumocystis carinii infection causes a
rapidly progressive disease with a short prodromal course [114]. P carinii was
responsible for 12.5% of lethal infections in a classic series of opportunistic
infections in patients with SLE [114]. P. carinii pneumonia almost always occurs
in patients receiving immunosuppressive medications [162].
Invasive fungal infections are less common than might be expected, considering the predisposing factors in patients with SLE [163]. Candida species caused
25% of lethal infections in a series of opportunistic infections in SLE patients
[114]. Candidiasis should be considered in patients with indwelling catheters and
in those receiving immunosuppressive medications and broad-spectrum antibiotics. Management of candidiasis in patients with SLE does not differ from that
in patients with other clinical conditions.
Invasive aspergillosis is uncommon in patients with SLE and presents as
nodular pulmonary lesions in patients receiving high doses of corticosteroids.
Aspergillus fumigatus is the most common species [164].
Meningeal cryptococcosis in quite uncommon but was responsible for 2 of
the 24 cases reviewed in one series [114]. Insidious clinical presentation and
nonspecific neurologic findings may be mistaken for NPLE [101]. Microsporum
canis, Penicillium marneffei, Histoplasma capsulatum, Coccidioides immitis,
and Zygomycoses [165] occasionally cause infections in patients with SLE
[166 –169].
Mycobacterial infections
Patients with SLE, especially those treated with corticosteroids, living in
endemic areas, or with a suggestive history or a positive tuberculin skin test are at

792

R. Raj et al / Crit Care Clin 18 (2002) 781–803

a high risk for developing tuberculosis. In a series of 311 SLE patients, 16
developed tuberculosis, a number consistent with the high incidence of 5000 per
100,000 population [170]. Severe extrapulmonary or miliary disease was common in this subgroup. In five of the seven patients who died, death was directly
attributable to tuberculosis [170], a far greater percentage than expected in the
general population. Among Filipino patients in one study, 10 of 54 patients with
tuberculosis had miliary disease, and 3 had CNS involvement. Eight of 10
patients with disseminated or miliary disease died of respiratory failure [171].
Parasitic infections
Case reports of paragonimiasis [172], toxoplasmosis in different locations
[173 – 175], disseminated strongyloidiasis [176,177], visceral leishmaniasis
[178], and Acanthamoeba meningitis [179] in patients with SLE have been
described in the literature, but systemic parasitic infections in patients with SLE
are uncommon.

Cardiovascular disease in SLE
Cardiac involvement in SLE includes pericarditis, pericardial effusion, Libman-Sacks endocarditis, myocarditis, coronary artery disease, and myocardial
infarction. Cases of left ventricular free wall rupture [180], acute mitral regurgitation following rupture of chordae tendinae [181], and aortic dissection [182]
have been reported in the literature. Cardiovascular disease secondary to
accelerated atherosclerosis is increasingly recognized as a cause of morbidity
and mortality in patients with SLE. Mortality from cardiovascular disease in
patients with SLE varies from 3% [183] to 45% [184], depending on the
population characteristics in a given series. Female lupus patients in the 35-to
44-year-old age group in the SLE Cohort at Pittsburgh were 52.4 times more
likely to have a myocardial infarction than the age-matched control group from
the Framingham Offspring Study [185]. Analysis of data from the Canadian
lupus population revealed that, after controlling for the Framingham risk factors
(sex, age, systolic blood pressure, diastolic blood pressure, smoking, diabetes,
cholesterol levels, and left ventricular hypertrophy), the increase in relative risk
conferred by SLE was 10.1 for nonfatal myocardial infarction (95% CI, 5.8– 15.6),
17.0 for death caused by coronary heart disease (95% CI, 8.1 –29.7), and 7.5 for
overall coronary heart disease (95% CI, 5.1– 10.4) [74].
Although patients with SLE are often concerned about vasculitis, almost all
coronary occlusive disease in SLE results from atherosclerosis or thrombosis
[186,187]. The mean age of first myocardial infarction among SLE patients has
been reported to be 49 years, which is 20 years younger than in the general
population [188]. Among SLE patients younger than 35 years, acute myocardial
infarction is the most common initial manifestation of coronary artery disease,
followed by congestive heart failure, sudden death, and angina [189]. The
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coronary arteries may be affected in SLE by several mechanisms, the most
prominent of which are premature atherosclerosis, with or without hyperlipidemia; hyperhomocystinemia; coagulopathy, especially related to antiphospholipid
antibodies; and coronary artery aneurysms [187].
Coronary artery disease among SLE patients with antiphospholipid antibodies
is presumably mediated by the associated coagulopathy [187]. Patients with
myocardial infarctions may present with angiographically normal coronary
arteries [190,191], perhaps because of the spontaneous breakup of a significant
clot in the epicardial vessel or spasm [192] or thrombosis of small cardiac vessels
[190,191]. Because myocardial infarction may occur with antiphospholipid
antibodies in the absence of significant structural disease and even in the absence
of angiographically detectable thrombi, the diagnosis is frequently made based on
clinical criteria. The diagnosis is further complicated because patients with a very
high titer of antiphospholipid antibodies have a greater than 50% risk of
reocclusion after revascularization [193].
Vasculitis of coronary arteries has been well described in SLE [186,190,
194,195], although it accounts for only small number of deaths from myocardial
infarction [187]. Pathologically, affected vessels are typically narrowed by
cellular intimal fibrosis [196] with areas of aneurysmal dilatation. Like other
arteritides of muscular arteries, the radiographic diagnosis depends on the
identification of aneurysms by angiography. In the case of coronary artery
disease, however, the detection of a single aneurysm on an angiogram may be
compatible with a diagnosis of atherosclerosis or vasculitis; coronary artery
aneurysms were detected by angiography in 4.9% of 978 patients with atherosclerosis in the study Coronary Artery Surgery Study (CASS) [197]. More
convincing evidence of vasculitis may be provided by the demonstration of
aneurysm formation followed by rapid stenosis [198]. Although coronary
vasculitis is likely to be seen in patients with active SLE, there have been reports
of pathologically proven coronary artery vasculitis in serologically and clinically
inactive patients [195]; coronary artery aneurysms have also been reported in
SLE patients in the absence of detectable disease activity [198].
Medical treatment of active coronary artery disease caused by atherosclerosis
in patients with SLE does not differ from that in patients without lupus. The
various coronary revascularization strategies have not been systematically evaluated in SLE. Complication rates have been reported to be high [199]. Both
angioplasty and coronary artery bypass grafting are routinely performed in
patients with SLE [200,201].
Lupus myocarditis is treated with high-dose steroids. A few patients have been
treated with cyclophosphamide or azathioprine [202,203].

Gastrointestinal emergencies in SLE
Patients with SLE may present with acute abdomen from mesenteric arterial
thrombosis [204]; ischemic bowel [205]; ruptured hepatic aneurysms [206];
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cholecystitis [207]; perforated rectal ulcer [208], appendix, cecum [209], or colon
[210]; and pancreatitis [211,212] . In addition, diverticulitis, gastroenteritis,
duodenitis, and inflammatory bowel disease may cause abdominal pain [210].
Patients with active SLE presenting with acute abdomen and a high SLE
Disease Activity Index (SLEDAI) scores are more likely to have active intraabdominal vasculitis than patients with active SLE but low SLEDAI scores. The
former group, in view of high mortality in this subgroup [213], should undergo
early laparotomy. In one series, 59% of emergency room visits by SLE patients
with abdominal pain were for ischemic bowel disease [205].
Medication use [214] was believed to be the most common cause of
pancreatitis in patients with SLE, followed by hypertriglyceridemia, alcohol
use, cholelithiasis, and vasculitis. Steroid therapy in pancreatitis caused by SLE
results in improved clinical and laboratory values [212,215].
Steroids and cytotoxic medications should be considered early in acute
abdomen secondary to vasculitis. Surgical and supportive treatment otherwise
is similar to that of patients without SLE.

Summary
SLE causes significant morbidity and mortality by multisystem organ involvement. Infections are the leading cause of morbidity and mortality in patients with
SLE. Meticulous exclusion of infection is mandatory in patients with SLE,
because infections may masquerade as exacerbation of underlying disease; and
the immunosuppression used to treat severe forms of exacerbation of lupus can
have catastrophic consequences in patients with infections. Corticosteroids are
the first-line therapy for most noninfectious complications of SLE, with various
adjuvant immunosuppressive agents such as cyclophosphamide being increasingly used in combination with plasmapheresis. Some recent series have shown
an improved survival rate, but this improvement needs to be confirmed by further
studies. Controlled trials comparing various therapeutic options are lacking, and
optimal therapy has not been defined.
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