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Introduction	  

•  Maladie	  systémique	  non	  spécifique	  d’organe	  

•  La	  plus	  fréquente	  des	  maladies	  auto-‐immunes	  
•  Prédominance	  féminine	  ++	  (	  9F/1H)	  

•  Tout	  âge	  (	  pic	  d’incidence	  entre	  20	  et	  30	  ans)	  
•  Incidence:	  7,6	  cas/	  100	  000	  habitants	  
•  Prévalence:	  10	  à	  60	  /100	  000	  habitants	  	  

•  Répar;;on	  hétérogène	  
•  Fréquence	  et	  mortalité	  influencées	  par	  l’origine	  ethnique	  (	  pop.	  Africaine)	  

The	  épidemiology	  of	  systemic	  lupus	  erythématosus,	  Jimenez	  and	  al,	  clinical	  reviews	  in	  allergy	  and	  Immunology,	  
2003,25,3-‐12	  
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Environmental Influences

Epigenetic changes such as DNA hypomethylation 
have been attributed to medications known to 
cause SLE.16 Smoking and exposure to ultraviolet 
light have been implicated in epidemiologic stud-
ies.17 The possibility that viruses may trigger SLE 
has been considered during the past 40 years. The 
faster seroconversion to Epstein–Barr virus (EBV) 
infection18 and higher viral load19 in patients with 
SLE than in normal subjects, the molecular simi-
larity between EBV nuclear antigen 1 and the com-
mon lupus autoantigen Ro, and the inability of 
CD8+ T cells to control EBV-infected B cells20 sug-
gest that viruses may contribute to the expression 
of lupus.

Female Hormones and Sex
Hormones contribute through unknown mecha-
nisms to the increased prevalence of SLE among 
women.1 The X chromosome may contribute in-
dependently from hormones because in castrated 
female and male mice that have been genetically 
manipulated to express XX, XO (female), XY, or XXY 
(male) combinations, the presence of two X chro-
mosomes increases the severity of SLE.21 Among 
the genes known to contribute to the pathogenesis 
of SLE is CD40, which is located on chromosome X. 
Pregnancy may aggravate SLE, and although it is 
not clear whether rising levels of estradiol or pro-
gesterone play a role, a link between pregnancy 
outcome and the status of the disease at concep-
tion has been noted22; in fact, the levels of these 
hormones are lower during the second and third 
trimesters in patients with SLE than in healthy 
pregnant women.23 Treatment with dehydroepi-
androsterone has shown some clinical benefit.24 
Pregnancy in patients with SLE presents a clinical 
challenge that requires the involvement of relevant 
specialists.

Epigenetic Regulation of Gene Expression
DNA accessibility to transcription factors, and thus 
gene expression, is regulated by DNA methylation 
and histone modifications (acetylation and meth-
ylation). Hydralazine and procainamide inhibit 
DNA methylation and can induce manifestations 
of lupus in healthy persons.16 The regulatory re-
gions of some genes known to be involved in the 
pathogenesis of the disease (ITGAL, CD40LG, CD70, 
and PPP2CA) have been reported to be hypometh-
ylated in SLE. Recruitment of histone deacetylase 
1 to the IL2 promoter suppresses its expression.25 

Trichostatin A, an inhibitor of histone deacetylase, 
normalizes the function of T cells from patients 
with SLE, and treatment of lupus-prone mice re-
sults in disease improvement.26

Immune Cells and Cytokines
Antigen receptor–mediated activation is altered in 
T and B cells from patients with SLE, and early 
signaling events are amplified.27 The T-cell recep-
tor–CD3 complex, which recognizes and binds an-
tigen and autoantigen and sends activation signals 
to the interior of the cell, is “rewired” in T cells, 
with the CD3-!  chain replaced by the FcR-" 
common chain. In relaying the signal intracel-
lularly, the spleen tyrosine kinase (Syk) is used 
rather than the canonical 70-kD ! -associated 
protein (ZAP-70).27 Lipid rafts, cholesterol-rich scaf-
folds that contain signaling proteins on the surface 
membrane of cells, are present in aggregates that 
are metabolically active, and their inhibition in 
lupus-prone mice results in a change in disease 
expression28 (Fig. 3).

Deficient production of interleukin-2 has been 
attributed to the binding of the transcriptional re-

Table 1. American College of Rheumatology Criteria for the Diagnosis 
of Systemic Lupus Erythematosus (SLE).*

Criterion Definition

Malar rash A rash on the cheeks and nose, often in the shape  
of a butterfly

Discoid rash A rash that appears as red, raised, disk-shaped 
patches

Photosensitivity A reaction to sunlight that causes a rash to  
appear or get worse

Oral ulcers Sores in the mouth

Arthritis Joint pain and swelling of two or more joints

Serositis Inflammation of the lining around the lungs (pleuri-
tis) or inflammation of the lining around the 
heart that causes chest pain, which is worse  
with deep breathing (pericarditis)

Kidney disorder Persistent protein or cellular casts in the urine

Neurologic disorder Seizures or psychosis

Blood disorder Anemia (low red-cell count), leukopenia (low white-
cell count), lymphopenia (low level of specific 
white cells), or thrombocytopenia (low platelet 
count)

Immunologic disorder Positive test for anti–double-stranded DNA, anti-Sm, 
or antiphospholipid antibodies

Abnormal antinuclear  
antibodies

Positive antinuclear-antibody test

* Four of the 11 criteria are needed for the formal diagnosis of SLE.
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pressor cyclic AMP response-element modulator !, 
which is promoted by increased levels of calcium/
calmodulin-dependent protein kinase IV (CaMK4),29

and to diminished binding of the enhancer phos-
phorylated cyclic AMP response-element–binding 
protein, which is caused by the overexpressed 
phosphatase PP2Ac.30 Limited amounts of interleu-
kin-2, in turn, result in poor activity of cytotoxic 
T cells and thus an increased risk of infection, 
which is a major cause of illness and death in pa-
tients with SLE.27 Lack of interleukin-2 also results 
in the suppression of activation-induced cell death 
and, therefore, increased longevity of autoreactive 
T cells in patients with SLE.27

Interleukin-17 is produced mainly by activated 
T cells and plays an important role in the immune 
response against certain bacteria and fungi.31 A 

high percentage of CD4+ T cells and an increased 
number of blood CD3+CD4–CD8– T cells in these 
patients produce interleukin-17, and these cell 
types home to the kidney in patients with lupus 
nephritis.32 Studies in lupus-prone mice support a 
role for interleukin-17 in the pathogenesis of SLE.33

The expression of the adhesion molecule CD44 
is abnormally increased in T cells from patients 
with SLE.34 In addition, such cells migrate at 
increased rates in response to the chemokine 
CXCL12, most likely because they express more 
CXCR4 receptors than T cells from healthy sub-
jects, which enables them to migrate into inflamed 
organs.34,35 The expression of CD44 variant 3 and 
CD44 variant 6 is increased in T cells from patients 
with SLE, and these cells infiltrate the kidneys in 
such patients.27

In active SLE, a marked disease activity–depen-
dent reduction in the number of naive B cells is 
observed, and the number of plasma cells is in-
creased in the peripheral blood.36 All B-cell sub-
groups (B1 and B2 cells in both the follicular and 
marginal zones) contribute to the production of 
autoantibodies. B cells are central to the expression 
of the disease. In addition to producing autoanti-
bodies, which mediate tissue damage (as described 
below), B cells process and present antigen and 
autoantigen to T cells and contribute to disease 
expression (at least in lupus-prone mice), even in-
dependently of their ability to produce antibodies.37

Compromise of tolerance checkpoints, along 
with other factors, may lead to increased produc-
tion of autoantibodies.38 The number of DNA-
binding B cells (recognized with a peptide that 
looks in structure like DNA) is increased in anti-
gen-exposed and antigen-unexposed B cells and 
correlates with disease activity.39 Increased signal-
ing of B-cell receptors40 may be facilitated by lim-
ited Fc type II receptor–mediated suppression.41

Germline variants of sialic acid acetylesterase, an 
enzyme that limits signaling of B-lymphocyte anti-
gen receptors, are linked to SLE and other autoim-
mune diseases; these variants have reduced activity 
and thus may contribute to increased B-cell signal-
ing.42 A variant of protein tyrosine phosphatase, 
nonreceptor type 22, that is associated with in-
creased phosphatase activity is linked to autoim-
munity,43 and it has been proposed that by sup-
pressing the signaling of B-cell receptors, the 
variant limits negative selection of autoreactive 
lymphocytes.

Antibody responses overall are lower than 
normal after immunization of patients with SLE 
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Figure 1. Overview of the Pathogenesis of Systemic Lupus Erythematosus.

Genetic, environmental, hormonal, epigenetic, and immunoregulatory factors 
act either sequentially or simultaneously on the immune system. The action 
of pathogenic factors results in the generation of autoantibodies, immune 
complexes, autoreactive or inflammatory T cells, and inflammatory cytokines 
that may initiate and amplify inflammation and damage to various organs. 
The target organ affected may be further damaged by local factors.
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A lthough the term “lupus erythematosus” was introduced by 
19th-century physicians to describe skin lesions, it took almost 100 years to 
realize that the disease is systemic and spares no organ and that it is caused 

by an aberrant autoimmune response.1 The clinical heterogeneity of the disease forced 
the establishment of 11 criteria (Table 1), with 4 needed for the formal diagnosis of 
systemic lupus erythematosus (SLE).2 The involvement of vital organs and tissues such 
as the brain, blood, and the kidney in most patients, the vast majority of whom are 
women of childbearing age, impels efforts to develop diagnostic tools and effective 
therapeutics (Fig. 1). The prevalence ranges from 20 to 150 cases per 100,000 popula-
tion, with the highest prevalence reported in Brazil, and appears to be increasing as 
the disease is recognized more readily and survival increases. In the United States, 
people of African, Hispanic, or Asian ancestry, as compared with those of other racial 
or ethnic groups, tend to have an increased prevalence of SLE and greater involvement 
of vital organs. The 10-year survival rate is about 70%.3

The diverse clinical manifestations of SLE present a challenge to the clinician. 
Several mechanisms lead to a loss of self-tolerance and organ dysfunction. This article 
summarizes the genetic, epigenetic, environmental, hormonal, and immunoregulatory 
factors that contribute to the expression of tissue injury and clinical manifestations 
and also describes efforts to develop rational treatments for the disease.

Influences on SLE

Genetic Influences
Genetic factors confer a predisposition to the development of SLE.4 Although in 
rare cases SLE may be associated with the deficiency of a single gene (e.g., the 
complement components C1q and C4),4,5 the disease more commonly results from 
the combined effect of variants in a large number of genes. Lack of C4 has been 
linked to decreased elimination of self-reactive B cells (compromising negative se-
lection),6 whereas lack of C1q leads to deficient elimination of necrotic (waste) 
material.7 Each allele contributes only minimally, and the cumulative effect of sev-
eral genes is necessary to substantially increase the risk of SLE.

Most single-nucleotide polymorphisms (SNPs) associated with SLE fall within non-
coding DNA regions of immune response–related genes.8 Some genes have been as-
sociated with several autoimmune diseases (e.g., STAT4 and PTPN22 with rheumatoid 
arthritis and diabetes); others appear to increase the risk of SLE specifically (Fig. 2). 
Certain SNPs linked to SLE have been identified for genes whose products may con-
tribute to abnormal T-cell function in SLE (CD3-!9 and PP2Ac10). A recent large-
scale replication study confirmed some of these associations and identified TNIP1, 
PRDM1, JAZF1, UHRF1BP1, and IL10 as risk loci for SLE.11 Although these findings are 
promising, the loci identified so far can account for only about 15% of the herita-
bility of SLE.12 In addition, an altered copy number of certain genes, such as C4,13 
FCGR3B,14 and TLR7,15 has been linked to disease expression.
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The New England Journal of Medicine 
Downloaded from nejm.org at BIBL DE L UCBL 1 on May 10, 2013. For personal use only. No other uses without permission. 

 Copyright © 2011 Massachusetts Medical Society. All rights reserved. 

N	  Engl	  J	  Med	  2011;365:2110-‐21	  



Pronostic	  
Grande	  évolu-on	  au	  cours	  des	  50	  dernières	  années	  

50	  %	  à	  4	  ans	  en	  1955	  Vs	  80-‐90	  %	  à	  10	  ans	  2000	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Clinical	  Rheumatology,	  1991,	  10	  ,	  367.	  

Causes	  plurifactorielles:	  	  	  	  	  	  	  Diagnos;c	  plus	  précoce	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Mesures	  préven;ves	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Progrès	  thérapeu;ques	  (	  cor;cothérapie,	  Ims)	  

Les	  nouvelles	  thérapeu;ques	  ont	  transformé	  une	  maladie	  souvent	  mortelle	  en	  maladie	  
chronique	  

Principales	  causes	  de	  mortalité:	  
	  -‐	  Liées	  à	  l’ac;vité	  de	  la	  maladie:	  Aeeintes	  viscérales	  graves	  
	  -‐	  Liées	  au	  complica;ons	  du	  traitement:	  Infec;ons	  et	  cancers	  
-‐	  	  Liées	  aux	  complica;ons	  à	  long	  terme:	  Aeeintes	  cardiovasculaires	  

Of the patients with acute renal dysfunction, 46
(95.83%) had active lupus nephritis, 4.16% (2) had
failure renal due to other causes. The ICUmortality
was 32.7% which statistically improved over time
(Figure 1). Twenty three patients died of septic com-
plications and 12 of complications related to SLE
(pulmonary haemorrhage, active SLE).

Table 2 lists the results of the univariate analysis
with ICU death as the outcome variable of interest.
Factors associated with mortality in the ICU were:
high APACHE II score, use of inotropics and/or
vasopressors, use of a pulmonary artery catheter
and need of invasive mechanical ventilation.

In multivariate analysis, independent prognostic
factors of in-ICU death were high APACHE II
score and use of inotropics and/or vasopressors
(Table 3).

The mean APACHE II score was 22.6! 5.99 in
patients who died versus 18.2! 6.97 in survivors
(p< 0.05). The performance of APACHE II score
was poor to predict mortality. It showed low dis-
criminative capacity, with area under the ROC
curve of 0.689 (95% CI 0.586–0.791), p" 0.002
(Figure 2), but good calibration, with
Hosmer–Lemeshow !2 of 5.094 (p" 0.747).

Discussion

The most important findings of this retrospective,
cohort study of patients with SLE admitted to a

general ICU are: (1) the ICU mortality has
decreased over time, from 47.6% for the years
1994–1999 to 24.2% for 2000–2004; (2) the most
common cause of ICU admission was infection;
(3) the factors associated with mortality for the
whole group were high APACHE II score and the
use of inotropics and/or vasopressors; and (4)
APACHE II score was unable to accurately predict
mortality.

There are few published studies on the outcome of
critically ill patients with SLE admitted to ICU.8–12

Studies have shown that patients with SLE
admitted to ICU have higher mortality as com-
pared with patients admitted to ICU with other

Table 1 Demographic and clinical data of patients with systemic lupus erythematosus
admitted to the intensive care unit

N 104

Age (years) 32.44! 12.95

Gender (%)

Female 96.2

Male 3.8

Reasons for admission (%)

Infection 61.5

Acute renal failure 46.2

Shock 26.9

Pulmonary hemorrhage 18.3

Seizures 11.5

APACHE II score 19.7! 6.9

Inotropics/Vasopressors (%) 67.3

Pulmonary artery catheter (%) 27.9

Invasive mechanical ventilation (%) 74

Acute renal dysfunction (%) 46.2

Hemodialysis (%) 54.2

Length of stay in ICU (days) 18.5! 24.5

ICU mortality (%) 32.7

SLEDAI 11.14! 3.95

ICU" intensive care unit.
SLEDAI" Systemic Lupus Erythematosus Disease Activity Index.
APACHE"Acute Physiologic and Chronic Health Evaluation.

%

50 47.6

1994–1999 2000–2004

Years

24.2

p=0.01345
40
35
30
25
20
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Figure 1 Mortality in patients with systemic lupus erythe-
matosus admitted to the intensive care unit according to
decade of admission.
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SA Ñamendys-Silva et al.

1254

Lupus

 at HOPITAL EDOUARD HERRIOT I894 on May 30, 2013lup.sagepub.comDownloaded from 

Lupus (2009) 18, 1252–1258

http://lup.sagepub.com

PAPER
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The objectives of this study were to identify risk factors associated with mortality in patients
with systemic lupus erythematosus (SLE) admitted to the intensive care unit (ICU) and to
evaluate the usefulness of Acute Physiologic and Chronic Health Evaluation (APACHE) II
score to predict outcomes in these patients, through the use of a retrospective patient record
review from amultidisciplinary intensive care unit in a teaching hospital. One hundred and four
patients with SLE admitted to the ICU were included in the study. The mean age of patients
was 32.44 years, 96.2% were female and 61.5% were admitted with infection. The mean
APACHE II score was 19.7, 46.2% had acute renal dysfunction, 67.3% received inotropics/
vasopressors, 27.9% pulmonary artery catheter and 74% invasive mechanical ventilation. The
mean length of stay in ICU was 18.5 days and mortality rate was 32.7%. In the univariate
logistic regression analysis, factors associated with mortality were high APACHE II score, use
of inotropics/vasopressors, pulmonary artery catheter and invasive mechanical ventilation.
High APACHE II score and use of inotropics/vasopressors remained significant in the multi-
variate analysis. The area under the receiver operating characteristic curve of the APACHE II
score to predict mortality was 0.689 (95% CI 0.586–0.791 p! 0.002) and the Hosmer–
Lemeshow !2 was 5.094 (p! 0.747). We conclude that the mortality rate in patients with
SLE admitted to the ICU is high. The most common cause of admission was infection. The
factors associated with mortality were high APACHE II score and the use of inotropics/vaso-
pressors. APACHE II score was unable to accurately predict mortality. Lupus (2009) 18,
1252–1258.

Key words: systemic lupus erythematosus; intensive care unit; prognosis; outcome; risk factors;
APACHE II score

Introduction

Systemic lupus erythematosus (SLE) is a chronic
autoimmune inflammatory disease that a!ects mul-
tiple organs. An increase in the survival rate has
been observed in patients with SLE in recent
years; some studies report a 5-year survival rate
higher than 90%.1–3 A number of factors have
probably contributed to this increase in survival,
including recognition of milder forms of the dis-
ease, improved diagnostic techniques, and earlier

therapeutic intervention. In addition, more e"ca-
cious use of therapeutic modalities such as immu-
nosuppressive agents, antibiotics, antihypertensive
drugs, hemodialysis, and transplantation may also
be important.4 However, because of the increasing
incidence of SLE across the world,2,5 this disease is
responsible for a considerable number of deaths.

Patients with SLE may develop organs dysfunc-
tion associated with disease or immunosuppressive
treatment requiring admission to the intensive care
unit (ICU). Patients with SLE admitted to the ICU
still have a high mortality rate.6,7 Few studies
reported information on the prognosis, factors asso-
ciated with mortality and the usefulness of prognos-
tic scales and the results are discordant.8–12

The purpose of this study is to identify the risk
factors associated with death in patients with SLE
admitted to a general ICU. We also evaluated the
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Mortalité	  de	  facteurs	  de	  mauvais	  pronostic	  au	  cours	  du	  LED	  
chez	  146	  patients	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Press	  med	  2008,	  37,	  1711-‐1716	  

•  Suivi	  d’une	  durée	  moyenne	  de	  5	  ans	  
•  11	  décès	  

Causes	  de	  décès	   	  Effec;fs	  

Ac;vité	  de	  la	  maladie	   	  4	  

Aeeinte	  rénale	  

Aeeinte	  neurologique	  

Aeeinte	  cadiaque	  

Complica;ons	  
infe;euses	  
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ABSTRACT

PURPOSE: We studied survival rate, prognostic factors, and causes of death in patients with systemic
lupus erythematosus (SLE), particularly focusing on the influence of disease severity.
PATIENTS AND METHODS: A cohort of 207 consecutive Italian patients with SLE were prospectively
studied. All prominent clinical and serologic parameters were evaluated and considered as prognostic risk
factors. Causes of death were defined on the basis of clinical data and, when available, postmortem
examination. Survival was calculated from the time of diagnosis by Kaplan-Meier method.
RESULTS: A total of 17 of 207 patients died; causes of death were active disease manifestations in 35.3%
of cases and complication of the disease or its treatment in 64.7% of cases. The survival rates at 5, 10, and
15 years after the diagnosis were 96%, 93% and 76%, respectively. By multivariate analysis of the risk
factors, a predictive model consisting of male gender, positive lupus anticoagulant, and “severe” SLE was
identified. The survival curve of the patients with severe disease was similar to that of patients with mild
disease until 10 to 15 years from the diagnosis. Thereafter the two curves tended to diverge, showing a
clear survival decline in patients with severe disease.
CONCLUSIONS: Our study confirms the increase of short- and medium-term survival in patients with
SLE, but long-term prognosis remains poor in patients with severe SLE manifestations. © 2006 Elsevier
Inc. All rights reserved.

KEYWORDS: Systemic lupus erythematosus; Survival; Mortality; Prognosis; Environmental factors; Lupus nephritis;
Severe disease

The prognosis of systemic lupus erythematosus (SLE) has
improved from less than 50% 5-year survival in 19551 to
more than 90% 10-year survival in recent years.2-4 Several
factors could have contributed to the increased survival rate
in patients with SLE, including improvement in the classi-
fication of the patients, earlier diagnosis, inclusion of milder
cases, more intensive schemes of treatment such as the use
of cytotoxic/immunosuppressive agents, pulse high-dose
prednisone, and advances in the treatment of hypertension,

infections, and renal failure, including renal dialysis and
transplantation.

The decrease in the mortality caused by active disease
manifestations has led to a longer survival of patients with
SLE. As a consequence, the causes of death observed in
patients with SLE in recent years are different from those
reported in the past. Currently, the most frequent causes of
death in patients with SLE are infections, acute cardiovas-
cular events caused by atherosclerosis, and cancer.

Recent clinical and experimental studies have indicated
that both disease itself and its treatment, especially cortico-
steroids and immunosuppressants, may play a role in the
development of these pathologic processes, although the
relevance of these potential contributors in the development

Requests for reprints should be addressed to Andrea Doria, MD, Di-
vision of Rheumatology, University of Padova, Via Giustiniani, 2, 35128
PADOVA, Italy.

E-mail address: adoria@unipd.it.
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Cohorte	  de	  207	  pa;ents	  

ity Measure score of 3.32 ! 1.26 (range 1-8), and 21 pa-
tients (10%) had damage in at least one of the organ systems
considered in the Systemic Lupus International Collaborat-
ing Clinic and ACR Damage Index.

Survival and Causes of Death
During the observational period, 17 of 207 patients died.
The cumulative survivals (Kaplan-Meier) at 5, 10, and 15
years after the diagnosis were 96%, 93%, and 76%, respec-
tively (Fig. 1). The causes of death are reported in Table 2.
Sixteen patients (7.7%) were lost to follow-up; their sur-
vival was calculated up to the time of dropout.

In six patients (35.3% of deaths), the final event was
caused by active disease manifestations. End-stage renal
failure developed in one male patient despite high-dose
corticosteroids and immunosuppressants; he died 1 month
after beginning dialysis. A diffuse intravascular coagulation
not related to sepsis developed in two patients (a 25-year-
old man and a 33-year-old woman). The cause of death was
pulmonary hypertension in a 30-year-old man, pulmonary
hemorrhage in a 40-year-old woman, and intestinal vascu-
litis in a 28-year-old woman. This last patient refused im-
munosuppressive treatment, which was prescribed because
of the worsening of the disease.

In 11 patients (64.7%) the final event was a complication
of the disease and/or its treatment. Four patients died of
infections (23.5% of deaths). In three of these patients the
infection occurred after long-standing treatment with high-
dose corticosteroids and immunosuppressants. The fourth
case was a young female patient who had been recently
diagnosed with SLE and treated with high-dose corticoste-
roids. Another two female patients treated with high-dose
corticosteroids and nonsteroidal anti-inflammatory drugs
(NSAIDs) died of massive gastrointestinal bleeding at the
ages of 26 and 65 years, respectively.

Three patients died of cancer: a 34-year-old man died of
acute megacaryoblastic leukemia; a 36-year-old woman
died of a tongue carcinoma (both of whom were treated for
a long time with immunosuppressants); and a 74-year-old
women with mild SLE associated with Sjögren syndrome,

Table 1 Systemic Lupus Erythematosus Features in 207 Patients with Systemic Lupus Erythematosus: Overall Prevalence and
Survival Rates (%) According to Occurrence

Findings

Overall
Prevalence Survival

5 years 10 years 15 years

No. (%) Yes No Yes No Yes No

Arthritis 156 (75.4) 96 97 90 91 75 91
Malar rash 103 (49.8) 98 94 91 90 66 83
Discoid rash 25 (12.1) 100 96 89 90 89 74
Serositis 49 (23.7) 93 97 83 94 72 79
Leukopenia 127 (61.3) 96 97 92 87 88 65
Thrombocytopenia 46 (22.2) 91 98 91 89 75 76
Hemolytic anemia 25 (12.1) 87 97 87 90 44 79
CNS involvement 22 (10.5) 94 97 86 90 86 73
Renal involvement 72 (34.8) 98 96 88 92 75 76
Severe disease 92 (44.4) 96 97 85 94 73 72
Anti-dsDNA 144 (69.6) 97 95 89 92 78 79
Anti-U1RNP 43 (20.8) 96 96 82 93 75 79
Anti-SSA 61 (29.5) 100 95 90 90 90 74
Anti-SSB 26 (12.6) 100 96 83 90 83 77
Anti-Sm 34 (16.4) 97 96 80 93 68 79
aCL 108 (52.4) 100 94 89 90 78 74
LA 32 (15.3) 100 96 81 92 54 79

CNS " central nervous system; anti-dsDNA " anti–double-stranded DNA antibody; aCL " anticardiolipin antibody; LA " lupus anticoagulant; Yes/No
" presence/absence of the finding.

All univariate survival analyses were not significant. For term definitions of SLE-specific features, we used those included in the ACR criteria.10

Figure 1 Overall survival curve in 207 SLE patients.
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treated with low-dose cortisone and hydroxychloroquine,
died of chronic myeloid leukemia. Two patients died of an
acute cardiovascular event. A 50-year-old patient died of
heart failure after a dialysis session; he had been treated
with high-dose corticosteroids, and some years before death
osteonecrosis of the right femoral head developed. He re-
fused total hip arthroplasty, and for pain relief he took high
doses of NSAIDs, which was the cause of end-stage renal
failure leading to dialysis. The second patient was a 61-
year-old woman with coronary artery disease and mild SLE
who died of myocardial infarction.

Prognostic Factors
The results of the univariate analysis are shown in Table 1.
The survival was lower, although not significantly, in pa-
tients positive for LA compared with those negative for LA,
in patients with severe SLE compared with those with mild
SLE (Fig. 2A), and in patients with glomerulonephritis
compared with those without renal disease (Fig. 2B).

The survival rate was significantly lower (P ! .03) in
men compared with women (Table 3).

By means of multivariate analysis of risk factors, we
identified the best prognostic model for death, which in-

cludes male gender, LA positivity, and severe disease (Ta-
ble 4).

DISCUSSION
Our study was performed on a cohort of 207 patients fol-
lowed up for a long period of time. All of the patients
satisfied the ACR criteria15 for SLE classification and were
managed according to a protocol similar to that recently
developed by the ACR.13

The mortality we observed in this cohort was similar to
that reported in the most recent studies in which it varied
from 6.8% to 20.2% in SLE cohorts followed up for periods
ranging from 8 to 14 years.3,23-25 The survival rates at 5, 10,
and 15 years after the diagnosis were 96%, 93%, and 76%,
respectively (Fig. 1), which is similar to that reported in
studies published since the middle of the 1990s in industri-
alized countries3,25-30 and confirms the improvement of
SLE prognosis in recent years compared with the period
from the 1950s to 1980s.31

In our study, one-third of deaths (35.3%) were the result
of active disease manifestations (Table 2), including cases
with low response to therapy or low compliance. Moreover,
patients who died of active disease manifestations were

Table 2 Causes of Death in 17 Patients with Systemic Lupus Erythematosus

No. of
Patients (%)

Disease Duration
at the Time of
Death (y)

Events caused by active disease manifestations 6 (35.3)
Renal failure 1 5
Pulmonary hemorrhage 1 1
Pulmonary hypertension 1 3
Intestinal vasculitis 1 5
Aseptic DIC 2 3, 7

Events caused by complications of the disease and/or its treatment 11 (64.7)
Infections 4 2, 9, 12, 15
Acute cardiovascular events (atherosclerosis) 2 27, 28
Gastrointestinal bleeding 2 7, 12
Cancer 3 15, 21, 40

DIC ! diffuse intravascular coagulation.

Figure 2 Survival in 207 SLE patients. Comparison between patients with severe disease and those with mild disease (A). Comparison
between patients with and without glomerulonephritis (B).
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Objective. To examine mortality rates in the larg-
est systemic lupus erythematosus (SLE) cohort ever
assembled.

Methods. Our sample was a multisite interna-
tional SLE cohort (23 centers, 9,547 patients). Deaths
were ascertained by vital statistics registry linkage.
Standardized mortality ratio (SMR; ratio of deaths

observed to deaths expected) estimates were calculated
for all deaths and by cause. The effects of sex, age, SLE
duration, race, and calendar-year periods were deter-
mined.

Results. The overall SMR was 2.4 (95% confi-
dence interval 2.3–2.5). Particularly high mortality was
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was supported by the Canadian Institutes of Health Research (grant
MOP-62687). Dr. Clarke’s work was supported by the National Cancer
Institute of Canada (grant 013135), The Arthritis Society (grant
99105), the Canadian Institutes of Health Research (grant 100005),
and the Singer Family Fund for Lupus Research. Dr. Clarke is
recipient of a Canadian Institutes of Health Research Investigator
award. Dr. Ramsey-Goldman’s work was supported by the Arthritis
Foundation (Clinical Science grant), the Greater Chicago Chapter of
the Arthritis Foundation, the NIH (grants AR-02138 and AR-48098),
and the Lupus Foundation of Illinois (Chapter grant).

1S. Bernatsky, MD, PhD, Y. St. Pierre, MSc, A. Clarke, MD,
MSc: Montreal General Hospital, Montreal, Quebec, Canada; 2J.-F.
Boivin, MD, ScD: McGill University, Montreal, Quebec, Canada; 3L.
Joseph, PhD: Montreal General Hospital, and McGill University,
Montreal, Quebec, Canada; 4S. Manzi, MD, MPH: University of
Pittsburgh School of Medicine and Graduate School of Public Health,
Pittsburgh, Pennsylvania; 5E. Ginzler, MD: State University of New
York–Downstate Medical Center, Brooklyn; 6D. D. Gladman, MD, M.

Urowitz, MD, P. R. Fortin, MD, MPH: Toronto Western Hospital,
Toronto, Ontario, Canada; 7M. Petri, MD, MPH: Johns Hopkins
University School of Medicine, Baltimore, Maryland; 8S. Barr, MD,
MSc, S. Edworthy, MD: University of Calgary, Calgary, Alberta,
Canada; 9C. Gordon, MD, FRCPC: University of Birmingham, Bir-
mingham, UK; 10S.-C. Bae, MD, PhD, MPH: Hospital for Rheumatic
Diseases, Hanyang University, Seoul, South Korea; 11D. Isenberg,
MD, A. Rahman, PhD, MRCP: University College, London, UK; 12A.
Zoma, MB, ChB: Hairmyres Hospital, Glasgow, UK; 13C. Aranow,
MD: Albert Einstein College of Medicine, Bronx, New York; 14M.-A.
Dooley, MD, MPH: University of North Carolina at Chapel Hill; 15O.
Nived, MD, PhD, G. Sturfelt, MD, PhD: University Hospital, Lund,
Sweden; 16K. Steinsson, MD, PhD: Landspitalinn University Hospital,
Reykjavik, Iceland; 17G. Alarcón, MD, MPH: University of Alabama
at Birmingham; 18J.-L. Senécal, MD: University of Montreal School of
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period–matched mortality rates. The person-years for each
patient were determined by subtracting the later of 2 entry
dates (the beginning of the vital statistics registry observation
interval or the first visit to the respective lupus clinic) from the
earlier of 2 exit dates (end date of vital statistics registry data
or death). The SMRs were calculated by dividing the observed
number of deaths by the expected number, and 95% confi-
dence intervals (95% CIs) were calculated using methods
described elsewhere (5) for Poisson parameters. Information
on deaths by cause was grouped according to International
Classification of Diseases, Ninth Revision (ICD-9) codes.

In additional secondary analyses, we used the entire
sample to perform a multivariate hierarchical regression to
determine independent effects of the factors examined (sex,
age group, SLE duration, calendar-year period, country) on
the SMRs among the patients in the SLE cohort. The hierar-
chical model allowed for differences in effects from one
country to the next. Poisson regression methods were used,
with the logarithm of the expected number of deaths serving as
the offset variable. The model included an extra variance term
to handle slight overdispersion in the data. For each variable in
the model, one of the categories was chosen as a reference, and
the estimate for each of the other categories is thus interpret-
able as the relative risk compared with the reference, adjusted
for the other factors in the model. Finally, we undertook
secondary analyses of the 291 deaths for which lupus was the
assigned cause, evaluating stratified rates of lupus-related
death for groups characterized by demographics, SLE dura-
tion, and calendar-year period.

RESULTS

The 9,547 patients were observed for a total of
76,948 person-years (average followup 8.1 years). The
calendar-year period of observation was 1958–2001,
although the majority of the observation interval oc-
curred between 1970 and 2001. Most of the patients
(71%) entered into the observation interval within the
first 2 years of their SLE diagnosis. As expected, given
that SLE is a disease primarily of women, 90% of the
patients were female (n ! 8,607). The number of
person-years of observation was divided among the age
groups "40 years (33,001 person-years), 40–59 years
(30,976 person-years), and !60 years (12,971 person-
years). Regarding SLE duration, the person-years of
observation were fairly equally divided among the dura-
tion groups of 0–4 years (27,037 person-years), 5–9 years
(21,931 person-years), and !10 years (27,980 person-
years).

Within the observation interval, 1,255 deaths
occurred; lupus was the assigned cause of death in 291
cases (3.8 events per 1,000 person-years). The most
common types of deaths not directly attributed to SLE
were deaths due to circulatory disease (ICD-9 codes
390–459); this includes all types of heart disease, arterial

disease, and cerebrovascular events (strokes). Other
common types of deaths resulted from neoplasms
(ICD-9 codes 140–239), nephritis (ICD-9 codes 580–
589), and infections (ICD-9 codes 001–139; these codes
do not include pneumonia [ICD-9 codes 480–486] or the
term bacteremia [ICD-9 code 790.7], although they do
include the term septicemia [ICD-9 code 038]). Circu-
latory disease was the identified cause of 313 deaths, for
a rate of 4.1 events per 1,000 person-years; cancer was
the cause ascribed to 114 deaths, for a rate of 1.5 events
per 1,000 person-years; and infection (not including
pneumonia) was identified as the cause of 45 deaths, for
a rate of 0.6 events per 1,000 person-years.

The overall (all-cause) SMR estimate was 2.4
(95% CI 2.3–2.5). For death due to circulatory disease,
the SMR was 1.7 (95% CI 1.5–1.9). For the ICD
category of infectious causes of death, the SMR was 5.0
(95% CI 3.7–6.7); for pneumonia (which in the ICD
codes is classified under respiratory diseases), the SMR
was 2.6 (95% CI 1.6–4.1). For cancer overall, the SMR
was 0.8 (95% CI 0.6–1.0); in terms of cancer types, for

Table 1. Unadjusted SMR estimates for all-cause mortality and for
death by cause*

Cause of death (ICD-9 code) Observed Expected
SMR

(95% CI)

All deaths 1,255 526 2.4 (2.3–2.5)
Disease of the circulatory system†

All disease (390–459) 313 184.3 1.7 (1.5–1.9)
Heart disease (390–429)‡ 126 73.8 1.7 (1.4–2.0)
Stroke (430–459)‡ 21 19.3 1.1 (0.7–1.7)

Malignancy†
All neoplasms (140–239) 114 138 0.8 (0.6–1.0)
All hematologic cancer

(200–208)‡
15 7.2 2.1 (1.2–3.4)

NHL (200, 201)‡ 8 2.8 2.8 (1.2–5.6)
Lung cancer (162)‡ 44 19.4 2.3 (1.6–3.0)

Infections†
Infections (001–139) 45 9.0 5.0 (3.7–6.7)
Pneumonia (480–486)‡ 19 7.2 2.6 (1.6–4.1)

Other†
Respiratory, excluding

pneumonia (460–479,
487–519)

14 10.4 1.3 (0.8–1.6)

Renal (580–589) 34 4.3 7.9 (5.5–11.0)

* Data shown are for 23 participating sites in North America, Europe,
Iceland, and Asia, for a total 9,547 patients (76,948 person-years), and
for the calendar-year period 1958–2001. SMR ! standardized mortal-
ity ratio; ICD-9 ! International Classification of Diseases, Ninth
Revision; 95% CI ! 95% confidence interval; NHL ! non-Hodgkin’s
lymphoma.
† Cause-specific death data on this level of detail were available from
all centers except for Iceland (n ! 221), Sweden (n ! 114), Saskatche-
wan (n ! 306), and Manitoba (n ! 158).
‡ Cause-specific death data on this level of detail were available from
all centers except for Iceland (n ! 221), Sweden (n ! 114), Saskatche-
wan (n ! 306), Manitoba (n ! 158), and Scotland (n ! 1,937).
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Systematic Review of the Epidemiology of
Systemic Lupus Erythematosus in the Asia-Pacific
Region: Prevalence, Incidence, Clinical Features,
and Mortality
RUPERT W. JAKES,1 SANG-CHEOL BAE,2 WORAWIT LOUTHRENOO,3 CHI-CHIU MOK,4

SANDRA V. NAVARRA,5 AND NAMHEE KWON1

Objective. Systemic lupus erythematosus (SLE), a chronic multisystem autoimmune disease with a wide spectrum of
manifestations, shows considerable variation across the globe, although there is little evidence to indicate its relative
prevalence in Asia. This review describes its prevalence, severity, and outcome across countries in the Asia-Pacific
region.
Methods. We conducted a systematic literature search using 3 groups of terms (SLE, epidemiology, and Asia-Pacific
countries) of EMBase and PubMed databases and non–English language resources, including Chinese Wanfang, Korean
KMbase, Korean College of Rheumatology, Japana Centra Revuo Medicina, Taiwan National Digital Library of Theses and
Dissertations, and Taiwanese, Thai, and Vietnamese journals.
Results. The review showed considerable variation in SLE burden and survival rates across Asia-Pacific countries.
Overall crude incidence rates (per 100,000 per year) ranged from 0.9–3.1, while crude prevalence rates ranged from
4.3–45.3 (per 100,000). Higher rates of renal involvement, one of the main systems involved at death, were observed for
Asians (21–65% at diagnosis and 40–82% over time) than for whites. While infections and active SLE were leading causes
of death, a substantial proportion (6–40%) of deaths was due to cardiovascular involvement. The correlation between the
Human Development Index and 5-year survival was 0.83.
Conclusion. This review highlights the need to closely monitor Asian SLE patients in Asian countries for renal and
cardiovascular involvement, especially those who may not receive proper treatment and are therefore at greater risk of
severe disease. We hope this will encourage further research specific to this region and lead to improved clinical
management.

INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic multisys-
tem autoimmune disease with a wide spectrum of mani-
festations ranging from minor cutaneous involvement to
severe major organ damage. While the prevalence, sever-
ity, and outcome of the disease show considerable varia-

tion across the globe, there is little evidence to indicate its
relative prevalence in Asia (1,2). However, clinical mani-
festations of the disease as observed in one study were of
greater severity in Asia, with greater renal involvement in
particular (3). Probability of long-term survival appears to
be generally lower in Asia compared to America and Eu-
rope (4–6).
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Systematic Review of the Epidemiology of
Systemic Lupus Erythematosus in the Asia-Pacific
Region: Prevalence, Incidence, Clinical Features,
and Mortality
RUPERT W. JAKES,1 SANG-CHEOL BAE,2 WORAWIT LOUTHRENOO,3 CHI-CHIU MOK,4

SANDRA V. NAVARRA,5 AND NAMHEE KWON1

Objective. Systemic lupus erythematosus (SLE), a chronic multisystem autoimmune disease with a wide spectrum of
manifestations, shows considerable variation across the globe, although there is little evidence to indicate its relative
prevalence in Asia. This review describes its prevalence, severity, and outcome across countries in the Asia-Pacific
region.
Methods. We conducted a systematic literature search using 3 groups of terms (SLE, epidemiology, and Asia-Pacific
countries) of EMBase and PubMed databases and non–English language resources, including Chinese Wanfang, Korean
KMbase, Korean College of Rheumatology, Japana Centra Revuo Medicina, Taiwan National Digital Library of Theses and
Dissertations, and Taiwanese, Thai, and Vietnamese journals.
Results. The review showed considerable variation in SLE burden and survival rates across Asia-Pacific countries.
Overall crude incidence rates (per 100,000 per year) ranged from 0.9–3.1, while crude prevalence rates ranged from
4.3–45.3 (per 100,000). Higher rates of renal involvement, one of the main systems involved at death, were observed for
Asians (21–65% at diagnosis and 40–82% over time) than for whites. While infections and active SLE were leading causes
of death, a substantial proportion (6–40%) of deaths was due to cardiovascular involvement. The correlation between the
Human Development Index and 5-year survival was 0.83.
Conclusion. This review highlights the need to closely monitor Asian SLE patients in Asian countries for renal and
cardiovascular involvement, especially those who may not receive proper treatment and are therefore at greater risk of
severe disease. We hope this will encourage further research specific to this region and lead to improved clinical
management.

INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic multisys-
tem autoimmune disease with a wide spectrum of mani-
festations ranging from minor cutaneous involvement to
severe major organ damage. While the prevalence, sever-
ity, and outcome of the disease show considerable varia-

tion across the globe, there is little evidence to indicate its
relative prevalence in Asia (1,2). However, clinical mani-
festations of the disease as observed in one study were of
greater severity in Asia, with greater renal involvement in
particular (3). Probability of long-term survival appears to
be generally lower in Asia compared to America and Eu-
rope (4–6).
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Table 4. Underlying causes of death in SLE in the Asia-Pacific region*

Source, ref.

Country,
no. of
deaths

Age at
death,
years

Duration
of SLE,
years

Ethnicity
(%) Underlying causes of death (%)†

Chen et al, 9 China, 16 35.6 ! 13.1 11.4 ! 5.2 NS Infection (31), renal (31), cardiovascular (13),
cerebrovascular (13), GI vasculitis (6),
unknown (6)

Kim et al, 44 Korea, 40 33.8 ! 13.6 3.9 ! 1.8 Korean Infection (33), active SLE (25), cardiovascular
(18), cerebrovascular (10), hematologic (8),
pulmonary (3), GI (3), unknown (3)

Chun and Bae,
46

Korea, 10 NS NS Korean Active SLE (80), infection (10), suicide (10)

Ichikawa et al,
47

Japan, 212 33.3 ! 11.3 NS NS Infection (35), active SLE (27), cardiovascular (7),
cerebrovascular (10), GI (7), suicide (6),
malignancy (3), hepatic (2), others (2),
unknown (1)

Pu et al, 28 Taiwan, 36 NS NS Chinese Infection (69), renal (17), pulmonary (14),
cerebrovascular (6), CNS (6), malignancy (6),
unknown (8)‡

Chang et al, 29 Taiwan, 15 NS NS Chinese Infection (33), renal (20), CNS (20), pulmonary
(13), cerebrovascular (7), malignancy (7)

Mok et al, 19 Hong Kong,
30

43.8 ! 17.4 5.1 ! 5.9 Chinese Infection (60), cerebrovascular (10), renal (7),
cardiovascular (6), malignancy (3), suicide (3),
unknown (10)

Wong, 31 Hong Kong,
5

NS NS Chinese Active SLE (60), infection (40)

Lee et al, 33 Hong Kong,
137

NS NS Chinese Cerebrovascular (45), renal (36), infection (23),
cardiovascular (9), suicide (5), GI (5)

Amante, 36 Philippines,
10

NS NS Filipinos Infection (50), infection and active SLE (30),
active SLE (10), cardiovascular and renal (10),
pancreatitis (10)‡

Lanzon and
Navarra, 14

Philippines,
200

NS NS Filipinos Active SLE (56), infection (35), cardiovascular
(16), cerebrovascular (10), malignancy (1),
suicide (1)

Kasitanon
et al, 37

Thailand,
52

NS NS Thai Infection (52), active SLE (35), cardiovascular (4),
thromboembolism (2), malignancy (2),
transfusion reaction (2), iatrogenic
intraabdominal hemorrhage (2), unknown (2)

Paton et al, 11 Malaysia,
21

28 3.3 NS Infection (52), active SLE (19), cerebrovascular
(14), thromboembolism (5), GI and renal (5),
unknown (5)

Yeap et al, 40 Malaysia,
100

28.6 ! 11.1 1.0 (0.1–14.1) Chinese (73)
Malays (18)
Indians (9)

Infection (30), renal (15), pulmonary (14),
cardiovascular (7), CNS (5), malignancy (1),
acuteanaphylaxis (1), unknown (27), SLE as a
contributory factor of death (19)‡

Koh et al, 10 Singapore,
67

35.1 ! 14 4.0 (0.1–20.8) Chinese (79)
Malays (16)
Indians (9)
Others (2)

Active SLE (45), infection (40), thromboembolism
(8), malignancy (6), cardiovascular (2)

Bossingham,
20

Australia, 9 NS 9.2 Aborigines (67)
European (22)
Sikh (11)

Thromboembolism (56), active SLE or treatment
complications (33), suspected
thromboembolism (11)

Segasothy and
Phillips, 21

Australia, 2 36 1.2 Aborigines Infection (50), thromboembolism (50)

Anstey et al,
22

Australia, 9 30.0 2.9 Aborigines Infection (67), cardiovascular (22), renal (11)

* Age and duration are shown as the mean ! SD or median (range) unless otherwise specified. SLE " systemic lupus erythematosus; NS " not
specified; GI " gastrointestinal; CNS " central nervous system.
† CNS includes lupus, CNS involvement, and neurologic disease. Pulmonary includes pulmonary disease, respiratory disease, interstitial lung disease,
pulmonary hemorrhage syndrome, pulmonary hemorrhage, acute respiratory distress syndrome, pulmonary edema, and pneumonitis. Cardiovascular
includes pulmonary hypertension, rheumatic heart disease, myocarditis, cardiac death, and ruptured aortic aneurysm. Pulmonary embolism includes
thromboembolism.
‡ Percentages may not add up to 100% due to rounding or subjects in cited reference may have more than 1 cause of death.
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manifestations during the last 5 years of this prospec-
tive study (1995–2000) [4], compared with the cumu-
lative clinical manifestations during the initial 5 years
of the study (1990–1995) [3]. For instance, the fre-
quency of active lupus nephropathy during the last 5
years was 6.8% [4] while we had previously found a
cumulative prevalence of 22.2% during the initial 5
years of the study [3]. These lower frequencies in the
last 5 years probably reflect the effect of therapy and
of medical care during the study, but also can be due
to a less severe activity of the disease after a long time
of evolution.

Previously published studies have addressed the
problem of assessing prognostic factors for morbidity
and mortality, as well as survival probabilities, by
means of retrospective analyses of the clinical mani-
festations from the onset or from the diagnosis of the
disease until the time of the study. However, we
designed the present project in a prospective fashion
in order to predict the risk for the development of an
event according to the presence or absence of the
immunological marker in a given moment, irrespec-
tive of the time from the onset or from the diagnosis
of the disease. The bEuro-Lupus projectQ has the
additional value of giving the estimated relative risk
for each event in a 5-year period of time. Among the
different immunological markers, the assessment of
the value of anti-dsDNA antibodies for predicting the
development of nephritis (RR=1.79) and hemolytic
anemia (RR=2.49) and of aCL and LA for prediciting
the development of the clinical manifestations of the
antiphospholipid syndrome (thrombosis, fetal losses
and thrombocytopenia) (RR=1.2–1.53) is of para-
mount importance due to the potential severity of
these SLE manifestations.

Over the past 50 years, there has been significant
improvement in the survival of patients with SLE.
Whereas earlier studies in the 1950s reported a survi-
val rate of less than 50% at 5 years, more recent
studies indicated that over 93% of patients with SLE
survive for 5 years and 85% survive for 10 years. In
our European cohort, we have found a 92% survival
after 10 years from the time of entry into the study [4].
These improved survival rates may be related to the
advanced medical therapy in general (antihypertensive
agents, availability of renal dialysis, transplantation
and antibiotics), along with a better understanding of
the pathogenesis of the disease, earlier diagnosis and

inclusion of milder cases in recent studies, but it may
also be caused by the more intensive forms of treat-
ment such as the use of cytotoxic drugs, immunosup-
pressive drugs and high-dose prednisolone.
Furthermore, the slightly higher survival in this Eur-
opean cohort when compared with the American ser-
ies may be also due to predominance of Caucasian
patients in the present cohort (97.1%); it is known that
race influences outcome in SLE and Blacks and His-
panic Americans of mestizo or native Indian origin
have a poorer outcome.

Table 3

Causes of death in the bEuro-LupusQ cohort during the 10-year

prospective study (1990–2000)

Causes of death 1990–2000 1990–1995 1995–2000

(Total=68) (Total=45) (Total=23)

No. (%) No. (%) No. (%)

Active SLE 18 (26.5) 13 (28.9) 5 (21.7)

Multi-system 5 (7.4) 4 (8.9) 1 (4.3)

Renal 6 (8.8) 4 (8.9) 2 (8.7)

Cardio-pulmonary 3 (4.4) 3 (6.7) 0 (0)

Hematologic 1 (1.5) 1 (2.2) 0 (0)

Neurologic 3 (4.4) 1 (2.2) 2 (8.7)

Infections 17 (25) 13 (28.9)a 4 (17.4)b

Bacterial sepsis 15 (22.1) 11 (24.4) 4 (17.4)

Pulmonary 6 (8.8) 4 (8.9) 2 (8.7)

Abdominal 5 (7.4) 4 (8.9) 1 (4.3)

Urinary 4 (5.9) 3 (6.7) 1 (4.3)

Fungal 1 (1.5) 1 (2.2) 0

Viral 1 (1.5) 1 (2.2) 0

Thromboses 18 (26.5) 12 (26.7) 6 (26.1)

Cerebral 8 (11.8) 5 (11.1) 3 (13)

Pulmonary 4 (5.9) 3 (6.7) 1 (4.3)

Coronary 5 (7.4) 3 (6.7) 2 (8.7)

Other 1 (1.5) 1 (2.2) 0 (0)

Malignancies 4 (5.9) 3 (6.7) 1 (4.3)

Breast 1 (1.5) 1 (2.2) 0 (0)

Lung 2 (2.9) 1 (2.2) 0 (0)

Lymphoma 1 (1.5) 1 (2.2) 0 (0)

Gastric bleeding 2 (2.9) 2 (4.4)c 0 (0)

Obstetric 1 (1.5) 1 (2.2) 0 (0)

Suicide 1 (1.5) 1 (2.2) 0 (0)

Surgical 1 (1.5) 1 (2.2) 0 (0)

Accident 1 (1.5) 0 (0) 1 (4.3)

Unknown 14 (20.6) 7 (15.6) 7 (30.4)

a In 6 patients, the cause of death was attributed to infection plus

other factors (active SLE in 5 and thrombosis in 1).
b In 1 patient, the cause of death was attributed to infections plus

active SLE.
c In 2 patients, the cause of death was attributed to gastric bleed-

ing plus other factors (active SLE in 1 and infection in 1).
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whether the DNA- anti-DNA antibody system, so characteris-
tic of lupus, has a direct role in pathogenesis.
There is no reason to believe that the effector mechanisms of

renal damage (complement, polymorphs, monocytes, cyto-
kines, eicosanoids, etc.) are different in lupus from primary
glomerulonephritis, but the interstitial cellular infiltrates in
lupus often show an excess of CD8! cytotoxic T lymphocytes
over CD4!, compared with the usual majority of CD4! T-
helper lymphocytes and monocytes seen in primary glomeru-
lonephritis.
Why do only some patients with lupus develop clinically

evident nephritis? Those with nephritis usually have antibodies
directed against dsDNA as well as single-stranded DNA, and
have at most low titers of anti-Ro and anti-La antibody. They
also have high avidity anti-DNA antibodies that activate com-
plement strongly. Higher avidity anti-DNA antibodies also
occur in proliferative more than membranous lupus nephritis,
and cationic antibodies appear to be more pathogenic. Anti-
bodies directed against C1q are more frequent in those with
nephritis also.

Renal Manifestations of Lupus
Nephrologists often forget that only 25 to 50% of unselected

patients with lupus have abnormalities of urine or renal func-
tion early in their course, although up to 60% of adults and
80% of children may develop overt renal abnormalities later. In
those over 50 yr of age at onset, less than 5% have nephritis
initially. The dominant feature of renal lupus is proteinuria
(Table 1), present in almost every patient and commonly
leading to the nephrotic syndrome. Microscopic hematuria is
almost always present, but never in isolation; macroscopic
hematuria is rare. Surprisingly, hypertension is not overall
more common in those with nephritis than in those without;
but, as expected, those with more severe nephritis are more
commonly hypertensive. About half will show a reduced GFR,
and occasional patients present with acute renal failure. Renal
tubular function is disturbed, which is not surprising in view of

the finding of both immune aggregates in tubular basement
membranes and the presence of interstitial nephritis (see be-
low). In a high proportion of patients, urinary excretion of light
chains and !2-microglobulin are both increased. Recently,
hyperkalemic renal tubular acidosis has been emphasized as a
manifestation of lupus (8).

Extrarenal Manifestations in Lupus Nephritis
Because lupus is a systemic disease, the management of the

nephritis must be seen as part of the whole management of the
lupus syndrome. In some patients, the effects of the extrarenal
disease will dominate, and all nephrologists need to be skilled
in the early recognition, diagnosis, and treatment of lupus
affecting other body systems. The initial complaints are usually
nonrenal, even in patients who later develop severe nephritis,
although a small number of patients develop what initially
appears to be an idiopathic nephritis and then develop lupus.
The major features of lupus in other organ systems are de-
scribed in detail in texts on lupus in general (2,3). The most
important and serious is neuropsychiatric lupus (9).

Laboratory Investigations in Lupus Nephritis
Antinuclear Antibodies
Antinuclear antibodies, particularly those against dsDNA

and the Smith (Sm) antigen, are strongly associated with the
presence of nephritis (Table 2). The Smith (anti-Sm) antibody
is highly specific, but present only in 15 to 50% of patients
with nephritis, more in Afro-Caribbean patients than in Cau-
casians. Treatment may rapidly eliminate anti-dsDNA antibod-
ies from the circulation, while the positivity on the fluorescent
antinuclear antibody (FANA) test remains. The various pat-
terns of FANA (diffuse, speckled, etc.) are not reliable in
distinguishing lupus from other antinuclear factor-positive dis-
ease.

Hematology
Anemia of moderate degree is common, but a positive test

for anti-red cell antibodies (Coombs’ test) can be obtained only
in a minority of patients with lupus, and severe hemolytic
anemias are not often seen. Leukopenia (due to anti-white cell
antibodies) is common, with 50% of patients having a white
cell count below 5000/"l, while thrombocytopenia is found in
one-quarter of patients. The origins of the thrombocytopenia
are complicated, resulting from accelerated destruction after
binding of antiplatelet antibody, sequestration of platelets in
the kidneys, and lysis and/or phagocytosis of circulating plate-
lets by reaction of both antiphospholipid antibodies and im-
mune complexes (including dsDNA-anti-dsDNA complexes)
with circulating platelets.

Antiphospholipid Antibodies and the “Lupus
Anticoagulant”
The doubly misnamed “lupus anticoagulant” activity (10) is

based on the presence of antiphospholipid antibodies, directed
mainly against the !2-globulin carrier protein rather than the
phospholipid itself. These antibodies prolong phospholipid-
dependent coagulation studies in vitro, but in vivo are associ-

Table 1. Clinical features of patients with lupus nephritisa

Feature % of Those
with Nephritis

Proteinuria 100
Nephrotic syndrome 45 to 65
Granular casts 30
Red cell casts 10
Microscopic hematuria 80
Macroscopic hematuria 1 to 2
Reduced renal function 40 to 80
Rapidly declining renal function 30
Acute renal failure 1 to 2
Hypertension 15 to 50
Hyperkalemia 15
Tubular abnormalitiesb 60 to 80
a Based on personal and published data.
b Usually without symptoms.
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In most patients today, there is a gratifying response to early
treatment, followed by relatively quiescent disease under con-
tinuing immunosuppression that can be tapered out eventually
without further relapse. Another common pattern is the patient
rendered quiescent who suddenly relapses. The frequency and
intensity of relapses depend not only on the underlying disease,
but on the intensity and duration of immunosuppression. Since
lupus is a multisystem disease, the outlook does not of course
depend only on what happens to renal function, especially now
that this is treatable by dialysis and transplantation.
Long-term results are now very encouraging compared with

20 yr ago (Tables 4 and 5) (1,21,23). However, many questions
remain unresolved: Will those showing reduced renal function
evolve eventually into renal failure? What is the significance of
persistent proteinuria in the absence of disease activity? How
can treatment be optimized to allow cessation of treatment?
The overall causes of death in lupus (Table 6) are much

more varied than in other forms of primary glomerulonephritis,
in which renal failure is the dominant cause. It must be re-

membered that the data in this table cover a considerable time
span, and that they may not reflect contemporary events—
particularly in relation to treatment-related deaths such as
sepsis. Only 10 to 15% of patient with lupus nephritis now go
into end-stage renal failure (15,17), and sepsis is the principal
cause of actual death in lupus nephritis. Extrarenal lupus af-
fecting the central nervous system or lung are prominent, and
almost half of all lupus deaths are due to excess cardiovascular
mortality, particularly from premature myocardial ischemia in
long-term survivors. When renal failure supervenes, this is
usually within the first decade of follow-up (15). The propor-
tion of patients in end-stage renal disease who have “burnt-out”
lupus has been exaggerated: Most patients on dialysis still
require immunosuppression (18). Transplantation achieves re-
sults comparable to other groups of patients (19,20), and re-
currence of lupus nephritis in the allograft (21) is rare and
probably its incidence has been overestimated, since the glo-
merular appearances have not often met strict criteria for lupus
nephritis in published reports.

Figure 1. (A) Photomicrograph depicting typical appearance of a glomerulus in patient with mesangial type lupus nephritis, WHO class II.
(Periodic acid-Schiff stain; magnification, !200). Courtesy of Dr. Helmut Rennke. (B) Immunofluorescence micrograph of glomerulus
illustrating mesangial localization of IgM in WHO class II lupus nephritis. Magnification, !200. Courtesy of Dr. Helmut Rennke.
(C) Illustration depicting a glomerulus with focal necrotizing and proliferative lesion characteristic of WHO class III focal segmental
glomerulonephritis. (Silver methenamine stain; magnification, !260). Courtesy of Dr. C. Craig Tisher. (D) Immunofluoresence micrograph of
kidney biopsy from patient with class III lupus nephritis. Segmental localization of IgM is depicted in the glomerulus. Note presence of tubular
membrane deposits often observed in lupus nephritis. Magnification, !160. Courtesy of Dr. C. Craig Tisher.
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The importance to practicing nephrologists of lupus nephritis
(1–3) is that, although rare, it is a serious disease whose
prognosis can usually be improved dramatically by treatment,
but for which the treatment is potentially toxic, prolonged,
complex, and difficult to plan and carry out. Lupus is defined
by its clinical picture, together with antibodies directed against
one or more nuclear components, particularly anti-double-
stranded DNA (dsDNA). It is best regarded as a syndrome, in
which a variety of immunologic events may lead to a similar
final common pathway, and thus present a similar clinical
picture (4).
One important distortion that occurs through the usual style

of reporting of lupus in the literature is that by defining
“typical” or “core” patients with a positive antinuclear anti-
body and/or dsDNA antibodies, a considerable number of
patients are excluded who belong to the lupus “family” of
diseases, but do not satisfy current strict criteria. These patients
are in practice as important to recognize and treat as those with
“classical” lupus. Many with a clinical lupus syndrome but a
negative antinuclear antibody have low titers of anti-Ro anti-
body; this subset of patients rarely has significant renal disease,
but often has a high incidence of antiphospholipid antibodies
and associated thromboses and abortions (see below), as well
as inherited complement deficiencies.

Origins of Autoimmunity and the Immunologic
Abnormalities of Lupus
How autoimmunity and the lupus syndrome may arise re-

mains the subject of speculation (5). In lupus, a generalized
autoimmunity is present with autoantibodies directed against a
variety of self components (6), and the role of the autoanti-
bodies in generating the organ damage is unclear. This con-
trasts with organ-specific autoimmunity such as that found in
myasthenia gravis or anti-glomerular basement membrane ne-
phritis, in which clearly pathogenic autoantibodies are directed
against a single self epitope.
Genetic factors are important in lupus, with a strong racial

preponderance. For instance, the prevalence and mortality of
lupus are both ten times higher in black (American) women
than whites; however, it is relatively rare in the progenitors of
Afro-Americans in West Africa. Familial clustering of lupus is

present also, and monozygotic twins show a 25% concordance.
In addition, patients with lupus may have healthy family mem-
bers who show antinuclear and other autoantibodies. However,
only weak associations have been noted with MHC loci, the
strongest being with genes for C4A or C4B or low production
of tumor necrosis factor. A few lupus patients also have genetic
deficiencies of complement components. Acquired comple-
ment deficiencies are also associated with lupus, for example
of the complement receptor CR-1.
A female phenotype is the major risk factor for the devel-

opment of lupus. The female:male ratio rises from 2:1 in
prepubertal children up to 4.5:1 in adolescence to the 8 to 12:1
reported in series of adult onset patients, falling back to 2:1 in
patients over 60 yr of age. These data are in accord with murine
models of lupus, in which estrogens are precipitating factors in
the emergence of lupus, while androgens protect. Lupus is
distinctly rare before puberty, although onset in the first year of
life has been recorded. Overall incidence is much lower in
children compared with adults.
Infective agents, including historically tuberculosis and

more recently retroviruses, have been considered as candidates
for the provocation of the lupus syndrome; however, there is no
convincing evidence of their participation in human disease.
Medicines, of which hydralazine and procainamide are pro-

totypes, may precipitate a lupus syndrome, but they rarely
affect the kidney.

Pathogenesis and Mediation of Disease
Immune aggregates are present at sites of injury in glomer-

uli, and in the tubules also in about two-thirds of renal biopsies,
as are complement components. Whether these are derived
from circulating complexes or from in situ combination of
antigen and antibody is still unclear. Deficiencies in the han-
dling of immune complexes and other foreign material have
been described, perhaps inherited in association with the MHC
haplotype HLA-A1-B8-DR3. This deficiency may be wors-
ened by “saturation” of the monocyte-phagocytic system by
immune aggregates, either free in the circulation or fixed to
CR-1 receptors stripped from erythrocytes.
Typically, there are multiple autoantibodies in lupus directed

against nucleic acids and proteins concerned with intracellular
transcriptional and translational machinery (6): The main tar-
gets are nucleosomes (DNA-histone) (7) or even quaternary
antigens on the chromatin itself, small nuclear ribonucleopro-
teins and small cytoplasmic ribonucleoproteins. Patients with
lupus nephritis usually show antibodies directed against
dsDNA, Sm, and C1q (see below). It remains uncertain
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proportion of positive ANA depends not only on the population
studied, but also on the technique used. The classic Farr assay
detects only high avidity anti-dsDNA antibodies; enzyme-
linked immunosorbent assay also picks up low avidity anti-
bodies, as does the slide Crithidia lucilae kinetoplast test.
Correlations with the presence and severity of nephritis are best
with high avidity antibodies using the Farr assay, but for
screening diagnosis the enzyme-linked immunosorbent assay
has advantages because it will detect positives in some FANA-
positive patients in whom the Farr assay is negative, but who
do have lupus. Anti-Sm antibodies are almost entirely specific
for lupus, but are found only in about 30% of patients, and thus
have a very low sensitivity.
Hypocomplementemia is found at presentation in more than

three-quarters of untreated patients with lupus, and is more
common with evident nephritis. The concentration of C4 and
C1q tends to be more depressed than C3, which suggests
complement activation via the classical pathway (which is
almost never seen in idiopathic mesangiocapillary nephritis or
acute glomerulonephritis, although common in essential cryo-
globulinemia). However, concentrations of properdin and fac-
tor B are depressed also through secondary activation of the
alternative pathway.
The interpretation of antineutrophil cytoplasmic antibodies

(ANCA) is difficult in the presence of antinuclear antibodies,
and may be interpreted as a positive p-ANCA. However, the
finding of multiple immunoglobulin deposition, together with
complement in the affected glomeruli, and a proliferative/
membranous pattern rather than a necrotizing glomerulitis,
should cause no diagnostic difficulty.
Immune complexes can be detected in the serum of the

majority of patients with lupus, especially those with nephritis,
and the titer in general rises and falls with indices of clinical
activity. However, their utility in diagnosis is minimal since so
many other conditions show immune complexes of varying
biological activity, and immune complex detection is no longer
in routine clinical use. In addition, complement-based tests for
“immune complexes” have been shown to measure not im-
mune complexes but anti-C1q autoantibodies.

Renal Histologic Findings
Renal biopsy (11,12) is worthwhile in all patients with lupus

who have abnormal urine and/or reduced renal function be-
cause it provides prognostic information and influences initial
treatment (see below). The overriding characteristic of lupus
nephritis is its variability, between patients, within biopsies,
and even within glomeruli.

Glomerular Appearances
The World Health Organization (WHO) classification of

lupus nephritis (12) (Table 3A and 3B), (Figure 1, A through
D, and Figure 2, A through D) based on light microscopy is
widely accepted, but at best it allows only a general level of
severity to be judged. Class III (focal proliferative nephritis)
(Figure 1, C and D) is a particular source of difficulty, since it
covers such a wide range of appearances. Nevertheless, there is
a remarkable similarity in the proportion of patients allocated

to each class in different series from all over the world: more
than half show WHO class III (focal proliferative) or IV
(diffuse proliferative) nephritis (Figure 2, A and B), severe
forms which most clinicians would treat vigorously. The pro-
portion of class V (membranous) biopsies is about the same in
all series, i.e., 10 to 15% (Figure 2, C and D).
On immunohistology, IgG is almost always the dominant

immunoglobulin with IgG1 and IgG3 being especially preva-
lent; however, a few patients show predominant IgA or IgM.
Early complement components such as C4 and especially C1q
are usually present, along with C3. The finding of positivity for
all three isotypes of Ig, together with C3, C4, and C1q (a “full
house”), is present in about one-quarter of patients with lupus,
and almost never in nonlupus disease. Other immune reactants
such as complement components B, C5b-9, properdin, and
!1H are also present in many patients. Fibrin, sometimes
accompanied by cross-linked fibrin, is often present in class IV
biopsies but rare in other classes.

Table 3A. The 1995 WHO classification of lupus nephritis

I Normal glomeruli
(A) normal by all techniques
(B) normal on light microscopy but deposits on

immunohistology and/or electron microscopy
II Pure mesangial alterations
(A) mesangial widening and or mild hypercellularity
(B) mesangial cell proliferation

III Focal segmental glomerulonephritis (associated with
mild/moderate mesangial alterations, and/or segmental
epimembranous deposits)
(A) active necrotizing lesions
(B) active and sclerosing lesions
(C) sclerosing lesions

IV Diffuse glomerulonephritis (severe mesangial/
mesangiocapillary with extensive subendothelial deposits.
Mesangial deposits always present, and frequently
subepithelial deposits)
(A) with segmental lesions
(B) with active necrotizing lesions
(C) with active and sclerosing lesions
(D) with sclerosing lesions

V Diffuse membranous glomerulonephritisa
(A) pure membranous glomerulonephritis
(B) associated with lesions of category II (a or b)

VI Advanced sclerosing glomerulonephritis
a Note that before the recent (1995) revision of the WHO

classification, biopsies with extensive focal or diffuse proliferative
lesions together with membranous (subepithelial) deposits were
classified as V (C) or V (D), provided that some areas of
extracapillary deposits and “spikes” were present. These two groups
had an outlook no different from WHO classes III or IV, and have
been reclassified as such here. This caused some confusion, and
some articles from the early 1990s use the term “membranous
glomerulonephritis” in lupus to include these two sets of biopsy
appearances.
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Study	  of	  cri-cally	  ill	  pa-ents	  with	  systemic	  lupus	  erythematosus.	  

not to use aggressive treatment, although these data are not
supported by all other analyses.
Among laboratory tests, correlations between complement

concentrations, levels of circulating anti-dsDNA antibody, and
outcome have been reported, but are not useful in practice. The
strongest laboratory predictor of outcome is anemia, with
thrombocytopenia, hypocomplementemia, and a raised DNA
binding at onset all correlated with a poorer evolution.

Treatment of Lupus Nephritis
In the treatment of lupus nephritis, we are dealing with two

quite distinct therapeutic problems: (1) the induction treatment
of severe acute life-threatening disease, often affecting many
systems and usually near the onset of the disease; here, the
threat of the disease is paramount; and (2) the maintenance
treatment and long-term management of chronic, more or less
indolent disease, during which protection from the side effects
of treatment becomes more and more important (1,22–37). The
evidence for treating all but the mildest types of lupus nephritis
with corticosteroids is very strong, but no prospective trial
directly comparing a corticosteroid-treated group with one not
so treated has ever been performed, nor is such a trial likely to
be conducted in the future.
In most patients with absent or trivial urine abnormalities,

the biopsy appearances will be bland, the outlook good, and
treatment unnecessary. Whether treatment with corticosteroids
at this point might prevent subsequent evolution of severe

disease has never been tested. There is equally little evidence
that early treatment of those with minor but definite urine
abnormalities, but normal renal function and mild histopatho-
logic appearances (WHO class II), alters subsequent evolution.
Nor is the evidence clear on whether the outcome of membra-
nous nephropathy (WHO class V) improved after treatment,
although most clinicians would treat patients with this pattern.
Certainly, a proportion of such patients evolve slowly into
renal failure.
Therefore, it is in those groups with focal proliferative

nephritis of varying severity (WHO class III), or severe diffuse
proliferative nephritis (WHO class IV), where immunosup-
pression seems to have the most to offer. Again, however, no
prospective trials have been done to see whether maximum
benefit is obtained by “tailoring” the treatment to the histology
in this way. However, it is difficult to argue with the dramatic
improvement in outlook described in the previous section.

The Acute Phase: Induction Treatment
Corticosteroids. Oral corticosteroids in high doses (start-

ing with 60 mg/24 h) carry a heavy penalty in terms of side
effects. Thus, today many clinicians believe “pulse” intrave-
nous methylprednisolone, together with low-dose oral pred-
nisolone (10 to 20 mg daily), can reduce the incidence of these
side effects, particularly on facial appearance. This is of course
provided that treatment is limited to a maximum two courses of
3 days’ intravenous 0.5 to 1 g methylprednisolone. Side effects
described after intravenous injection of high doses of cortico-
steroids include cardiac arrhythmias or even cardiac arrest if

Table 5. Most recent status of 110 patients with lupus after
very long-term follow-up (mean 15.4 yr; range, 10
to 32 yr)a

Dead 40 (35%) (ESRD n ! 9)
Alive 70 (65%) (ESRD n ! 9)
Alive with renal function 61 (56%)
Of 61 patients alive with renal
function at last follow-up
renal function
normal 48
reduced 11 (CRF n ! 4)
not known 2

urine test
normal urine 21
proteinuria 38
not known 2

current treatment
none 11
pred alone 17
pred " aza 28
pred " i.v. cyclob 3
not known 2

a Data are from a cohort of patients studied at Guy’s between
1963 and 1986. See reference 15. ESRD, end-stage renal disease;
CRF, chronic renal failure; pred, oral prednisolone; aza,
azathioprine; cyclo, cyclophosphamide.
b No patient received this for induction treatment.

Table 6. Attributed causes of death in lupus with nephritisa

Main Cause of Death Childrenb Adultsc Mayo Clinic

Renal failured 48 (38%) 94 (28%) 15 (10%)
Infections 46 (37%) 104 (31%) 16 (11%)
Active lupus, other
organse

21 (17%) 42 (13%) 9 (6%)

IHD/CVA 2 (1.6%) 12 (4%) 45 (29%)
Pulmonary embolus 2 (1.6%) 9 (3%) 0
Pulmonary hypertension 2 (1.6%) 0 0
Malignancy 0 0 9 (6%)
Unrelated causes 0 20 (6%) 0
Other and unknown 5 (4%) 52 (16%) 59 (38%)
Total (deaths) 126 333 153
a Note that the adult data, and some of the papers included in the

pediatric analysis, include some patients without nephritis. IHD,
ischemic heart disease; CVA, cerebrovascular accident.
b Collected data from literature on 800 children with lupus.
c From Karsh, Rosner, and Wallace, summarized in reference 1.
d Renal failure has been taken to equal “death” for the purposes

of this analysis, whereas in practice most patients are treated by
dialysis and/or transplantation. Some have in fact died, but it is
impossible to derive exactly how many in several of the series
reported here. In the Mayo Clinic data, actual death only is
recorded.
e Central nervous system, lung, heart, and gut in order of

frequency.
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Outcome in Relation to Clinical, Histologic, and
Laboratory Findings
There has been more controversy than agreement concerning

which features might be associated with a poorer outcome in

lupus nephritis (1,15,17), and data useful to the clinician are scant.
Clinical factors influencing outcome in some series—but not
others—are: age at onset greater than 55 yr, childhood onset,
black race, raised plasma creatinine, and hypertension. Indices of
clinical activity, number of American Rheumatism Association
criteria present at onset, and the number of clinical relapses also
predict outcome in some studies.
On renal biopsy, today there is little or no difference in

outcome between different WHO classes of nephritis in treated
patients, although extensive subendothelial deposits and tubu-
lointerstitial changes point to a poorer prognosis, as do the
number of macrophages and T cells in the infiltrate. Crescents
have also been related to a poorer prognosis, as in other forms
of nephritis, but very extensive crescentic disease is relatively
uncommon in lupus. Vascular lesions within the biopsy and
intraglomerular capillary thrombi have been associated with
unfavorable outcomes also, although the latter observation has
been contested. Calculation of activity and chronicity indices
allowed the National Institutes of Health (NIH) group to iden-
tify clear groups of high and low risk for a poor outcome, and
also permitted therapeutic decisions, especially when and when

Figure 2. (A) Photograph of glomerulus depicting appearance of WHO class IV lupus nephritis. (Periodic acid-Schiff stain; magnification,
!225). Courtesy of Dr. Helmut Rennke. (B) Immunofluorescence micrograph depicting glomerular IgG localization in kidney biopsy from
patient with class IV lupus nephritis. Magnification, !225. Courtesy of Dr. C. Craig Tisher. (C) Photomicrograph illustrating the typical
appearance of WHO class V diffuse membranous glomerulonephritis. (Periodic acid-Schiff stain; magnification, !200). Courtesy of Dr.
Helmut Rennke. (D) Immunofluorescence micrograph illustrating IgG localization in class V lupus nephritis. Magnification, !260. Courtesy
of Dr. Helmut Rennke.

Table 4. Five-year actuarial survival for lupus, lupus
nephritis, and WHO class IV nephritis over the
past 40 yearsa

Period
% 5-Year Actuarial Survival

(Weighted Mean of Published Series)

All Lupus Lupus Nephritis Class IV Nephritis

1953–1969 (4) 49% (3) 44% (2) 17%
1970–1979 (6) 82% (13) 67% (9) 55%
1980–1989 (5) 86% (6) 82% (3) 80%
1990–1995 (3) 92% (5) 82% (4) 82%
a Based on an analysis of the published literature. The number of

articles for a given period is shown in parentheses.
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The importance to practicing nephrologists of lupus nephritis
(1–3) is that, although rare, it is a serious disease whose
prognosis can usually be improved dramatically by treatment,
but for which the treatment is potentially toxic, prolonged,
complex, and difficult to plan and carry out. Lupus is defined
by its clinical picture, together with antibodies directed against
one or more nuclear components, particularly anti-double-
stranded DNA (dsDNA). It is best regarded as a syndrome, in
which a variety of immunologic events may lead to a similar
final common pathway, and thus present a similar clinical
picture (4).
One important distortion that occurs through the usual style

of reporting of lupus in the literature is that by defining
“typical” or “core” patients with a positive antinuclear anti-
body and/or dsDNA antibodies, a considerable number of
patients are excluded who belong to the lupus “family” of
diseases, but do not satisfy current strict criteria. These patients
are in practice as important to recognize and treat as those with
“classical” lupus. Many with a clinical lupus syndrome but a
negative antinuclear antibody have low titers of anti-Ro anti-
body; this subset of patients rarely has significant renal disease,
but often has a high incidence of antiphospholipid antibodies
and associated thromboses and abortions (see below), as well
as inherited complement deficiencies.

Origins of Autoimmunity and the Immunologic
Abnormalities of Lupus
How autoimmunity and the lupus syndrome may arise re-

mains the subject of speculation (5). In lupus, a generalized
autoimmunity is present with autoantibodies directed against a
variety of self components (6), and the role of the autoanti-
bodies in generating the organ damage is unclear. This con-
trasts with organ-specific autoimmunity such as that found in
myasthenia gravis or anti-glomerular basement membrane ne-
phritis, in which clearly pathogenic autoantibodies are directed
against a single self epitope.
Genetic factors are important in lupus, with a strong racial

preponderance. For instance, the prevalence and mortality of
lupus are both ten times higher in black (American) women
than whites; however, it is relatively rare in the progenitors of
Afro-Americans in West Africa. Familial clustering of lupus is

present also, and monozygotic twins show a 25% concordance.
In addition, patients with lupus may have healthy family mem-
bers who show antinuclear and other autoantibodies. However,
only weak associations have been noted with MHC loci, the
strongest being with genes for C4A or C4B or low production
of tumor necrosis factor. A few lupus patients also have genetic
deficiencies of complement components. Acquired comple-
ment deficiencies are also associated with lupus, for example
of the complement receptor CR-1.
A female phenotype is the major risk factor for the devel-

opment of lupus. The female:male ratio rises from 2:1 in
prepubertal children up to 4.5:1 in adolescence to the 8 to 12:1
reported in series of adult onset patients, falling back to 2:1 in
patients over 60 yr of age. These data are in accord with murine
models of lupus, in which estrogens are precipitating factors in
the emergence of lupus, while androgens protect. Lupus is
distinctly rare before puberty, although onset in the first year of
life has been recorded. Overall incidence is much lower in
children compared with adults.
Infective agents, including historically tuberculosis and

more recently retroviruses, have been considered as candidates
for the provocation of the lupus syndrome; however, there is no
convincing evidence of their participation in human disease.
Medicines, of which hydralazine and procainamide are pro-

totypes, may precipitate a lupus syndrome, but they rarely
affect the kidney.

Pathogenesis and Mediation of Disease
Immune aggregates are present at sites of injury in glomer-

uli, and in the tubules also in about two-thirds of renal biopsies,
as are complement components. Whether these are derived
from circulating complexes or from in situ combination of
antigen and antibody is still unclear. Deficiencies in the han-
dling of immune complexes and other foreign material have
been described, perhaps inherited in association with the MHC
haplotype HLA-A1-B8-DR3. This deficiency may be wors-
ened by “saturation” of the monocyte-phagocytic system by
immune aggregates, either free in the circulation or fixed to
CR-1 receptors stripped from erythrocytes.
Typically, there are multiple autoantibodies in lupus directed

against nucleic acids and proteins concerned with intracellular
transcriptional and translational machinery (6): The main tar-
gets are nucleosomes (DNA-histone) (7) or even quaternary
antigens on the chromatin itself, small nuclear ribonucleopro-
teins and small cytoplasmic ribonucleoproteins. Patients with
lupus nephritis usually show antibodies directed against
dsDNA, Sm, and C1q (see below). It remains uncertain
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to the consideration of these viruses as ‘candidate
lupus viruses’.4,30 HRES-1 encodes a 28-kDa
nuclear autoantigen, HRES-1/p28, antibodies to
which have been detected in 21–30% of SLE
patients. It has been proposed that molecular mim-
icry between HRES-1 and the small ribonucleopro-
tein (sn-RNP) complex epitopes may serve as
trigger for autoimmune responses to self-antigens,
leading to more clinically active disease.4,31

Moreover, there is recent data to support the
notion that cross-reactivity of HRES-1 epitopes
with infectious viral antigens including TTV and
EBV, mediate epitope spreading to self-antigens
such as the 70-kDa U1snRNP, contributing to the
formation of antinuclear autoantibodies in SLE.32

Cytokine abnormalities abound in SLE, among
which interferon (IFN) a may play a pivotal role.33

Furthermore, IFN-a correlates with disease activity
and contributes to the development of antinuclear
antibodies. Since human leucocytes produce IFN-a
when exposed to a wide variety of infectious agents,
it is possible that the initial appearance and sus-
tained production of autoantibodies especially
anti-DNA and autoantibody-producing cells can
be precipitated, and thereafter maintained, by
infection-induced IFNs.34,35

‘Lupus-like’ illness is also known to occur in
individuals with inherited complement deficiencies,
aside from having higher risk of infections caused
mainly by Streptococcus pneumoniae and Neisseria
organisms.36 Mannose-binding lectin (MBL) is a
calcium-dependent serum lectin secreted by the
liver as an acute-phase protein. Since MBL is struc-
turally homologous to C1q, a low serum MBL as
demonstrated in certain gene polymorphisms37 can
cause defective activation of the complement
system, leading to impaired complement-mediated
clearance of immune complexes and suggesting that
MBL deficiency not only increases infection risk,
but might predispose to the development of
SLE.38 Interestingly, some genetic polymorphisms
linked with low MBL levels have been demon-
strated in certain SLE populations including
Chinese39 and Filipinos.40

The clinical signs and symptoms of infection may
confound the manifestations of SLE, and it is

possible that infection does contribute to the exac-
erbation of lupus disease activity. Several studies,
including those in industrialized countries identify
active lupus as a risk factor for infection, with
higher SLE Disease Activity Index (SLEDAI)
scores predictive of hospitalization because of
infection.41,42 It has also been consistently observed
that majority of lupus patients have active disease
at the time of severe or systemic infections.43,44

Furthermore, in a group of Filipinos with SLE
and tuberculosis (TB) infection, there was the sig-
nificant decrease in the steroid requirement of these
patients following completion of at least 6 months
of anti-TB therapy.45

Susceptibility to infections in SLE patients

The susceptibility to infections in lupus patients
may be explained by several intrinsic and acquired
defects in the immune system, related to the disease
itself, or to the immunosuppressive therapies
(Table 2).5,41,46,47 Among the genetic factors,
MBL deficiency is associated with increased risk
of infection, and low levels of MBL have been dem-
onstrated in Chinese lupus patients.48 Furthermore,
the low-MBL-producing haplotype LX has been
observed with higher frequency among Filipino
lupus patients compared to healthy controls.40A
number of white cell function defects as well as
cytokine abnormalities may play a very important
role in the infections to which lupus patients are
susceptible.12,36,49

The immunosuppressive medications used in
SLE further contribute to susceptibility to infec-
tions. A prospective study of 110 lupus patients
showed that hypocomplementemia and a daily

Table 1 Some pathomechanisms that link infectious agents with systemic lupus erythematosus

Pathomechanisms Examples of molecules and/or peptides

Cytokine pathways in innate immune response Interferon, IL-1, IL-6, IL-12, IL-17, IL-18, TNF

Toll-like receptors and ligands TLR3, TLR7, TLR9, LPS, PAMPs

Molecular mimicry with cross-reactive epitopes Most viral antigens, e.g., HCV, EBV, HERV, TTV

EBV: Epstein-Barr virus; HCV: hepatitis C virus; HERV: human endogenous retrovirus; IL: interleukin; LPS: lipopolysaccharide;
PAMP: pathogen-associated molecular patterns; TNF: tumor necrosis factor; TTV: transfusion-transmitted virus.

Table 2 Some factors that increase susceptibility to infection
in patients with systemic lupus erythematosus

! Immunosuppressive therapy
! Reduced CD24" CD25" T reg cells
! Complement deficiency
! Mannose-binding lectin deficiency
! Chronic inflammation and tissue damage

Infections in systemic lupus erythematosus
SV Navarra and MSN Leynes
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Admissions
473 (100)

Group I: With clinical suspicion of
infection

268 (57%)

Group 2: Without clinical 
suspicion of infection

205 (43%)

Nosocomial 
infection 

59 (12.5%)

With no 
infection 

160 (34%)

Confirmed
infection
96 (22%)

With no
infection

20 (4.2%)

Probable 
infection

152 (32%)

Probable and confirmed
infection

248 (52%)

Total with no infection
180 (38%)

Total with infection
307 (65%)

Figure 2 Distribution of patients by presence of infection at hospital admission.
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Figure 1 Activity per organ and system according to the Mex-SLEDAI in patients with systemic lupus erythematosus, infected
and non-infected.
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A total of 297 confirmed infections were reported
for 155 patients. The most commonly a!ected sites
were the respiratory and genitourinary tracts in 38%
and 27%, respectively; the skin and soft tissues in
14%, the gastrointestinal tract in 13%, the central
nervous system in 5% and other sites in 3%.
Concurrent infections at two or more sites were
found in 45 (14%) patients. A total of 59
confirmed nosocomial infections were reported for
45 patients admitted without any clinical suspicion
of infection and 14 patients with infection at
admission. The most commonly a!ected sites were
genitourinary, respiratory, and gastrointestinal
tracts in 37%, 27%, and 21%, respectively; the
skin and soft tissues in 6%, the central nervous
system in 2% and other sites in 6% of the cases.
Thirty-six patients (61%) had concurrent infections
at two or more sites. The most important etiological
agents isolated in these patients are shown inTable 1.

Antimicrobial treatment consisted of quinolones
in 29%, b-lactams in 19%, aminoglycosides
and sulphas in 6%, anti-tuberculosis drugs in 5%,
antivirals in 4% and other agents in 7.3%; 23% of
the patients received two or more simultaneous
antimicrobials.

Factors associated with community-acquired infections
The factors associated with the presence of commu-
nity-acquired infections in SLE patients were: use
of intravenous (IV) methylprednisolone; use of IV
cyclophosphamide; fever at admission; active renal
disease; active mucocutaneous disease; leukopenia;
lymphopenia; and a hospital stay in excess of
7 days. The use of antimalarials conferred a protec-
tive e!ect. No significant di!erences were observed
in other variables (Table 2).

In the multivariate analysis, only active renal dis-
ease, fever at admission and hospital stay in excess
of 7 days remained significant, with an addition of
the Mex-SLEDAI score at admission (Table 3).

Factors associated with nosocomial infections
The factors associated with the presence of nosoco-
mial infections were: use of prednisone; use of IV
cyclophosphamide; use of azathioprine; active
central nervous system disease; SLICC !2;
Mex-SLEDAI !6 at admission; fever at admission;
a hospital stay in excess of 7 days and infection at
admission (Table 2). In the multivariate analysis,
the variables that remained significant were:
infection at admission, length of hospital stay,
disease duration and use of azathioprine (Table 3).

Factors associated with all infections
These were the duration of the disease, hospitaliza-
tion length and renal, neurological, hematological
and mucocutaneous disease activity as well as Mex-
SLEDAI score and fever at admission (Table 3).

Discussion

Survival in patients with SLE has improved over
the past decades, but mortality is still associated
with disease activity and organ damage as well as
infections and some demographic and socioeco-
nomic factors.1–5,24,25 In this study, we found that
the prevalence of infections in 473 patients hospi-
talized because of SLE was 65% and, as expected,
most infections were community acquired (81%).
Most infections were caused by Gram negative
bacteria and involved the respiratory and urinary
tracts. Our population was classified in the low to
medium socioeconomic class, showed disease
activity, and received glucocorticoids (GC) and
immunosuppressive drugs as treatment. Overall,
these results are in agreement with previous
reports.7,9,12–16

Noteworthy, four patients showed positive HIV by
ELISA, but negative by western blot, which may

Table 1 Pathogens implicated in community-acquired and
nosocomial infections

Reported pathogen n (%)

Bacterial infection 132 (44)

Mycobacterium tuberculosis 6 (4.5)

Staphylococcus sp. 21 (15.0)

Streptococcus sp. 16 (12.1)

Escherichia coli 64 (48.4)

Klebsiella 5 (3.7)

Salmonella sp. 3 (2.2)

Pseudomona sp. 9 (6.8)

Acinetobacter 4 (3)

Neisseria sp. 2 (1.5)

Morganella morgagni 4 (3)

Other bacteria 6 (4.5)

Mycotic infections 23 (8)

Candida sp. 23 (100)

Parasitic infections 6 (2)

Entamoeba histolytica 1 (16.6)

Blastocystis hominis 2 (33.3)

Trichomona vaginalis 2 (33.3)

Musca domestica (myasis) 1 (16.6)

Viral infections 9 (3)

Herpes virus 5 (56)

ELISA positive for HIV* 4 (44)

Unspecified agent 127 (43)

Total 297 (100)

297 infection in 155 patients.
* Unconfirmed for western blot.

Prevalence of community-acquired and nosocomial infections
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Clinical presentations and outcomes of systemic lupus

erythematosus patients with infection admitted to the intensive

care unit

BK Han1,*, R Bhatia1, P Traisak1, K Hunter2, B Milcarek2, C Schorr3, H Eid1, D Feinstein1,
P Cronin1 and SL Kolasinski1
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Objective: The objective of this article is to investigate clinical presentations and outcomes of
systemic lupus erythematosus (SLE) patients with infection admitted to the intensive care unit
(ICU). Methods: SLE patients with infection, SLE patients with noninfectious causes, and
non-SLE patients with infection were identified from the Cooper University Hospital Project
IMPACT database between 2002 and 2010. We examined demographic data, APACHE II
scores, physiologic data, laboratory data, length of stay in the ICU and hospital, and mortality
of the three groups. Results: Twenty-five SLE patients with infection, 45 SLE patients with
noninfectious causes, and 1466 non-SLE patients with infection were included in the study.
SLE patients with infection had higher APACHE II scores, higher maximum temperature,
higher minimum and maximum heart rate (HR), lower minimum and maximum systolic blood
pressure (SBP), and longer ICU length of stay in comparison to SLE patients with noninfec-
tious causes. There were no statistical differences in white blood cell (WBC) count. SLE
patients with infection had a higher mortality compared to SLE patients with noninfectious
causes. There was no difference in mortality between SLE patients with infection and non-SLE
patients with infection. Conclusion: SLE patients with infection in the ICU had a higher
mortality and a higher APACHE II score compared to SLE patients with noninfectious
causes in the ICU. Their physiologic signs including temperature, HR, and SBP were more
reflective of infection than their WBC count. Lupus (2013) 0, 1–7.

Key words: Systemic lupus erythematosus; infection

Introduction

Systemic lupus erythematosus (SLE) is a multisys-
tem disease caused by tissue damage resulting from
antibody and complement-fixing immune complex
deposition. There is a wide spectrum of clinical
presentations that are characterized by remissions
and exacerbations.1

SLE patients are at an increased risk for infection
due both to the disease and the use of immunosup-
pressive agents. According to one study, 108 out of
137 SLE patients (79%) had serious infections even
though they took glucocorticoids and other
immunosuppressive agents sparingly. Infections
documented in this study were usually associated

with disease exacerbations.2 In a population-based
study, a significant increase in bacterial infections
was observed in SLE patients as compared to an
age- and gender-matched cohort of normal con-
trols.3 Many immune abnormalities in SLE, includ-
ing complement deficiency,4–6 defects in
chemotaxis,7 and phagocytic activity,8,9 may
account for the susceptibility for infection.

Immunosuppressive agents such as glucocortic-
oids are a risk factor for infection in SLE patients.
A study showed that the infection rate in hospita-
lized patients increased from 0.43 to 1.63 per 100
hospital days with an increase in glucocorticoid
dose from zero to more than 50mg/d.10 In another
study, a fivefold increase in the frequency of all
infections was found as average prednisone dose
increased from zero to greater than 40mg/d.11

It is known that some SLE patients develop
severe acute illnesses and require admission to the
intensive care unit (ICU). Infection is one of the
most common causes for admission to the ICU.
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adjusted e!ects on odds of mortality between
Group A and Group C.

Results

Twenty-five SLE patients with infection (Group A)
and 45 SLE patients with noninfectious causes
(Group B) were admitted to the ICU at Cooper
University Hospital from January 2002 to
December 2010. The mean age of SLE patients
with infection was 49.2 (41.0–57.5) years with
mean lupus disease duration of 95.7 (49.1–143.3)
months. The mean age of SLE patients with nonin-
fectious causes was 42.8 (37.5–48.1) years with mean
lupus disease duration of 121.6 (80.8–162.4) months.
The majority in both groups was female (Group A
80.0% (61%–92.3%), Group B 88.9% (77%–
95.8%)). The overall characteristics were similar in
both groups. For this study, active SLE was defined
as either having active SLE symptoms or requiring
prednisone greater than 7.5mg/d or immunosup-
pressive agents based on chart review, and the pro-
portion of patients with active SLE was similar in
both groups. The SLE group with infection received
more immunosuppressive treatments and hydroxy-
chloroquine in comparison to the SLE group with
noninfectious causes but this was not statistically
significant. Additionally, there was a trend toward
more pleuritis in the SLE group with noninfectious
causes admitted to the ICU (Table 1).

ICU admission diagnoses for the SLE group
with infection were pneumonia 10, urosepsis four,
sepsis four, colon perforation four, septic thrombo-
phlebitis one, necrotizing fasciitis one, and sub-
acute bacterial endocarditis one. Their causative
agents were E coli three, K. pneumoniae one, methi-
cillin-resistant S aureus three, vancomycin-resistant
enterococcus one, group A streptococcus one, S
pneumoniae one, proteus one, acinetobacter one,
and unidentified (culture negative or undocu-
mented) 13 (Table 2).

ICU admission diagnoses for the SLE group
with noninfectious causes were lupus nephritis
two, cerebral hemorrhage two, cerebral infarction
one, seizures three, pulmonary alveolar hemor-
rhage two, pleural or pericardial e!usion three,
catastrophic antiphospholipid syndrome one,
aortic dissection two, mitral regurgitation one, con-
gestive heart failure one, asthma one, chronic
obstructive pulmonary disease one, gastrointestinal
bleeding two, hemoperitoneum two, uterine bleed-
ing one, retroperitoneal hematoma one, pseudoa-
neurysm one, Guillain Barre syndrome one,

angioedema one, epidural hematoma one, adrenal
insu"ciency one, vertebral compression fracture
one, opioid overdose two, altered mental status
two, and post-operation care nine.

In the comparison to 1466 patients in the non-
SLE with infection group (Group C), SLE patients
with infection (Group A) were younger (49.2 (41.0–
57.5) years vs 62.6 (61.7–63.5) years, p< 0.01) and
more likely to be female (80.0% (61.1%–92.3%) vs

Table 1 Baseline characteristics of SLE-infected group and
SLE-noninfected group

SLE infected
(n! 25)

SLE noninfected
(n! 45) p value

Age, mean (SD) 49.2 (20.2) 42.8 (17.5) 0.18

Male sex, n (%) 5 (20.0) 5 (11.1) 0.48

SLE disease duration in
months (SD)

95.7 (87.5) 121.6 (118.9) 0.44

SLE activea, n (%) 19 (76.0) 31(68.9) 0.52

SLE treatment prior to
admission, n (%)

Prednisone 17 (68.0) 23 (51.1) 0.17

Cyclophosphamide 2 (8.0) 4 (8.9) 1.00

Other immunosuppressive
treatments

7 (28.0) 8 (17.8) 0.32

Hydroxychloroquine 11 (44.0) 10 (22.2) 0.06

Rash, n (%) 8 (32.0) 18 (40.0) 0.51

Photosensitivity, n (%) 3 (12.0) 8 (17.8) 0.74

Oral sores, n (%) 4 (16.0) 7 (15.6) 1.00

Arthritis, n (%) 15 (60.0) 27 (60.0) 1.00

Lupus nephritis, n (%) 12 (48.0) 24 (53.3) 0.67

Pleurisy/serositis, n (%) 3 (12.0) 11(24.4) 0.21

Thrombocytopenia, n (%) 6 (24.0) 15 (33.3) 0.42

SLE: systemic lupus erythematosus; SD: standard deviation; for SLE
disease duration, n! 16 for SLE-infected group and n! 35 for SLE-
noninfected group. aActive SLE was defined as having active SLE
symptoms or requiring prednisone greater than 7.5mg/d or immuno-
suppressive treatments.

Table 2 Infectious agents and their source of infection in the
SLE patients with infection group

Infectious agents Source

E. coli Urosepsis

E. coli Urosepsis

E. coli Colon perforation

K. pneumoniae Colon perforation

Methicillin-resistant S. aureus Necrotizing fasciitis

Methicillin-resistant S. aureus Sepsis

Methicillin-resistant S. aureus Pneumonia

Vancomycin-resistant enterococcus Urosepsis

Group A streptococcus Thrombophlebitis

S. pneumoniae Sepsis

Proteus Pneumonia

Acinetobacter Sepsis

SLE: systemic lupus erythematosus.
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There were no statistically significant di!erences
in any of the parameters evaluated among the SLE
group with infection and the non-SLE with infec-
tion group. Mortality was 40.0% (22.4%–59.8%)
in the SLE with infection group, 11.1% (4.2%–
22.9%) in the SLE with noninfectious causes
group and 31.8% (29.4%–34.2%) in the non-SLE
with infection group (Figure 2). There was
increased risk of mortality in the SLE group with
infection relative to the SLE with noninfectious
causes group that was statistically significant
(p< 0.01). There was no di!erence in mortality
unadjusted for age and gender (p! 0.39, odds
ratio (OR)! 1.43, 95% confidence interval
(CI)! 0.64–3.21) and in mortality adjusted for
age and gender (p! 0.27, OR! 1.67, 95%
CI! 0.67–4.15) between the SLE with infection
group and the non-SLE with infection group.

Discussion

In this study, we examined clinical data of SLE
patients who were admitted to the ICU for infec-
tion. Infection was one of the most common causes
for ICU admission. Among the 70 SLE patients
hospitalized in the ICU and found in the Cooper
University Hospital Project IMPACT database
between 2002 and 2010, 35.7% (25/70) were
admitted with infection. The result was consistent
with several other studies that showed infection as a

main cause for ICU admission in patients with
rheumatic diseases including SLE.13–16

In the comparison between SLE patients
admitted to the ICU for infection and SLE patients
admitted for noninfectious causes, we found that
the overall baseline clinical characteristics were
similar in both groups. SLE patients have an
increased risk for infection due to their inherent
immune system abnormalities; however, this does

Table 4 Survivor and nonsurvivor physiologic data comparison in SLE-infected group and SLE-noninfected group

SLE infected (n! 25)

p value

SLE noninfected (n! 45)

p valueSurvivor (n! 15) Nonsurvivor (n! 10) Survivor (n! 40) Nonsurvivor (n! 5)

APACHE II 17.0 (14.0–20.0) 23.0 (19.0–33.0) <0.01a 14.0 (10.0–16.0) 24.0 (17.5–31.0) <0.01a

HR min 90.0 (69.0–99.0) 82.0 (71.0–99.0) 1.00 71.5 (63.3–83.0) 68.0 (55.0–73.0) 0.13

HR max 118.0 (110.0–134.0) 112 (90.0–129.8) 0.43 104.5 (97.3–117.8) 96.0 (82.5–125.0) 0.31

SBP min 85.0 (80.0–87.0) 80.0 (77.5–90.0) 0.52 96.0 (87.8–116.8) 95.0 (81.5–115.5) 0.69

SBP max 134.0 (119.0–160.0) 138 (133.5–156.3) 0.50 154.5 (136.3–164.0) 161.0 (141.0–211.0) 0.45

Temp min 36.7 (36.3–36.9) 36.0 (34.7–36.5) <0.01a 36.5 (36.2–36.8) 35.9 (35.8–36.8) 0.26

Temp max 37.6 (37.1–39.0) 37.7 (37.2–38.6) 0.95 37.3 (37.0–37.7) 37.1 (36.8–38.3) 0.66

WBC min 12.9 (8.3–15.1) 8.5 (4.4–16.7) 0.48 9 (6.9–13.0) 13.7 (8.4–16.6) 0.15

WBC max 13.6 (8.3–15.6) 15.4 (6.9–19.3) 0.73 11 (8.2–15.3) 14.8 (9.4–20.1) 0.30

HCT min 26.3 (22.0–30.9) 28 (23.9–32.8) 0.48 26.5 (22.4–31.2) 29.1 (18.9–33.9) 0.56

HCT max 26.8 (25.4–34.8) 32.3 (30.5–35.2) 0.12 28.5 (25.6–32.3) 30.6 (23.9–37.5) 0.82

CR min 1.1 (0.9–2.5) 1.5 (0.6–3.5) 0.86 0.8 (0.5–2.0) 5.0 (2.2–10.4) 0.01a

CR max 1.4 (0.9–4.2) 1.8 (0.7–4.4) 0.91 0.9 (0.6–2.4) 5.1 (2.2–10.7) 0.02a

ICU LOS 3.0 (2.0–7.8) 2.9 (2.0–4.6) 0.64 1.7 (0.9–4.6) 4.32 (0.85–7.78) 0.84

HOSP LOS 24 .0 (9.0–31.0) 6.5 (3.5–14.5) 0.05a 13.5 (7.3–22.0) 20.0 (12.0–44.5) 0.28

SLE: systemic lupus erythematosus; APACHE II: acute physiology and chronic health evaluation II; HR: heart rate; SBP: systolic blood pressure;
Temp: temperature; WBC: white blood cell count; HCT: hematocrit; CR: creatinine; min: minimum; max: maximum; ICU: intensive care unit;
HOSP: hospital; LOS: length of stay. For APACHE II, n! 7 for SLE-infected nonsurvivor, n! 32 for SLE-noninfected survivor. For temp, values
are mean with standard deviation (SD) instead of median with interquartile range (IQR). ap" 0.05.
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Figure 2 Mortality in SLE patients with infection, SLE
patients with no infection and non-SLE patients with infection.
The p value was <0.01 for the SLE-infected versus SLE-non-
infected group and 0.39 for the SLE-infected versus non-SLE-
infected group.
SLE: systemic lupus erythematosus.
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adjusted e!ects on odds of mortality between
Group A and Group C.

Results

Twenty-five SLE patients with infection (Group A)
and 45 SLE patients with noninfectious causes
(Group B) were admitted to the ICU at Cooper
University Hospital from January 2002 to
December 2010. The mean age of SLE patients
with infection was 49.2 (41.0–57.5) years with
mean lupus disease duration of 95.7 (49.1–143.3)
months. The mean age of SLE patients with nonin-
fectious causes was 42.8 (37.5–48.1) years with mean
lupus disease duration of 121.6 (80.8–162.4) months.
The majority in both groups was female (Group A
80.0% (61%–92.3%), Group B 88.9% (77%–
95.8%)). The overall characteristics were similar in
both groups. For this study, active SLE was defined
as either having active SLE symptoms or requiring
prednisone greater than 7.5mg/d or immunosup-
pressive agents based on chart review, and the pro-
portion of patients with active SLE was similar in
both groups. The SLE group with infection received
more immunosuppressive treatments and hydroxy-
chloroquine in comparison to the SLE group with
noninfectious causes but this was not statistically
significant. Additionally, there was a trend toward
more pleuritis in the SLE group with noninfectious
causes admitted to the ICU (Table 1).

ICU admission diagnoses for the SLE group
with infection were pneumonia 10, urosepsis four,
sepsis four, colon perforation four, septic thrombo-
phlebitis one, necrotizing fasciitis one, and sub-
acute bacterial endocarditis one. Their causative
agents were E coli three, K. pneumoniae one, methi-
cillin-resistant S aureus three, vancomycin-resistant
enterococcus one, group A streptococcus one, S
pneumoniae one, proteus one, acinetobacter one,
and unidentified (culture negative or undocu-
mented) 13 (Table 2).

ICU admission diagnoses for the SLE group
with noninfectious causes were lupus nephritis
two, cerebral hemorrhage two, cerebral infarction
one, seizures three, pulmonary alveolar hemor-
rhage two, pleural or pericardial e!usion three,
catastrophic antiphospholipid syndrome one,
aortic dissection two, mitral regurgitation one, con-
gestive heart failure one, asthma one, chronic
obstructive pulmonary disease one, gastrointestinal
bleeding two, hemoperitoneum two, uterine bleed-
ing one, retroperitoneal hematoma one, pseudoa-
neurysm one, Guillain Barre syndrome one,

angioedema one, epidural hematoma one, adrenal
insu"ciency one, vertebral compression fracture
one, opioid overdose two, altered mental status
two, and post-operation care nine.

In the comparison to 1466 patients in the non-
SLE with infection group (Group C), SLE patients
with infection (Group A) were younger (49.2 (41.0–
57.5) years vs 62.6 (61.7–63.5) years, p< 0.01) and
more likely to be female (80.0% (61.1%–92.3%) vs

Table 1 Baseline characteristics of SLE-infected group and
SLE-noninfected group

SLE infected
(n! 25)

SLE noninfected
(n! 45) p value

Age, mean (SD) 49.2 (20.2) 42.8 (17.5) 0.18

Male sex, n (%) 5 (20.0) 5 (11.1) 0.48

SLE disease duration in
months (SD)

95.7 (87.5) 121.6 (118.9) 0.44

SLE activea, n (%) 19 (76.0) 31(68.9) 0.52

SLE treatment prior to
admission, n (%)

Prednisone 17 (68.0) 23 (51.1) 0.17

Cyclophosphamide 2 (8.0) 4 (8.9) 1.00

Other immunosuppressive
treatments

7 (28.0) 8 (17.8) 0.32

Hydroxychloroquine 11 (44.0) 10 (22.2) 0.06

Rash, n (%) 8 (32.0) 18 (40.0) 0.51

Photosensitivity, n (%) 3 (12.0) 8 (17.8) 0.74

Oral sores, n (%) 4 (16.0) 7 (15.6) 1.00

Arthritis, n (%) 15 (60.0) 27 (60.0) 1.00

Lupus nephritis, n (%) 12 (48.0) 24 (53.3) 0.67

Pleurisy/serositis, n (%) 3 (12.0) 11(24.4) 0.21

Thrombocytopenia, n (%) 6 (24.0) 15 (33.3) 0.42

SLE: systemic lupus erythematosus; SD: standard deviation; for SLE
disease duration, n! 16 for SLE-infected group and n! 35 for SLE-
noninfected group. aActive SLE was defined as having active SLE
symptoms or requiring prednisone greater than 7.5mg/d or immuno-
suppressive treatments.

Table 2 Infectious agents and their source of infection in the
SLE patients with infection group

Infectious agents Source

E. coli Urosepsis

E. coli Urosepsis

E. coli Colon perforation

K. pneumoniae Colon perforation

Methicillin-resistant S. aureus Necrotizing fasciitis

Methicillin-resistant S. aureus Sepsis

Methicillin-resistant S. aureus Pneumonia

Vancomycin-resistant enterococcus Urosepsis

Group A streptococcus Thrombophlebitis

S. pneumoniae Sepsis

Proteus Pneumonia

Acinetobacter Sepsis

SLE: systemic lupus erythematosus.
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Clinical presentations and outcomes of systemic lupus

erythematosus patients with infection admitted to the intensive

care unit

BK Han1,*, R Bhatia1, P Traisak1, K Hunter2, B Milcarek2, C Schorr3, H Eid1, D Feinstein1,
P Cronin1 and SL Kolasinski1

1Division of Rheumatology, 2Department of Biostatistics, 3Department of Internal Medicine, Cooper Medical School of Rowan University, USA

Objective: The objective of this article is to investigate clinical presentations and outcomes of
systemic lupus erythematosus (SLE) patients with infection admitted to the intensive care unit
(ICU). Methods: SLE patients with infection, SLE patients with noninfectious causes, and
non-SLE patients with infection were identified from the Cooper University Hospital Project
IMPACT database between 2002 and 2010. We examined demographic data, APACHE II
scores, physiologic data, laboratory data, length of stay in the ICU and hospital, and mortality
of the three groups. Results: Twenty-five SLE patients with infection, 45 SLE patients with
noninfectious causes, and 1466 non-SLE patients with infection were included in the study.
SLE patients with infection had higher APACHE II scores, higher maximum temperature,
higher minimum and maximum heart rate (HR), lower minimum and maximum systolic blood
pressure (SBP), and longer ICU length of stay in comparison to SLE patients with noninfec-
tious causes. There were no statistical differences in white blood cell (WBC) count. SLE
patients with infection had a higher mortality compared to SLE patients with noninfectious
causes. There was no difference in mortality between SLE patients with infection and non-SLE
patients with infection. Conclusion: SLE patients with infection in the ICU had a higher
mortality and a higher APACHE II score compared to SLE patients with noninfectious
causes in the ICU. Their physiologic signs including temperature, HR, and SBP were more
reflective of infection than their WBC count. Lupus (2013) 0, 1–7.

Key words: Systemic lupus erythematosus; infection

Introduction

Systemic lupus erythematosus (SLE) is a multisys-
tem disease caused by tissue damage resulting from
antibody and complement-fixing immune complex
deposition. There is a wide spectrum of clinical
presentations that are characterized by remissions
and exacerbations.1

SLE patients are at an increased risk for infection
due both to the disease and the use of immunosup-
pressive agents. According to one study, 108 out of
137 SLE patients (79%) had serious infections even
though they took glucocorticoids and other
immunosuppressive agents sparingly. Infections
documented in this study were usually associated

with disease exacerbations.2 In a population-based
study, a significant increase in bacterial infections
was observed in SLE patients as compared to an
age- and gender-matched cohort of normal con-
trols.3 Many immune abnormalities in SLE, includ-
ing complement deficiency,4–6 defects in
chemotaxis,7 and phagocytic activity,8,9 may
account for the susceptibility for infection.

Immunosuppressive agents such as glucocortic-
oids are a risk factor for infection in SLE patients.
A study showed that the infection rate in hospita-
lized patients increased from 0.43 to 1.63 per 100
hospital days with an increase in glucocorticoid
dose from zero to more than 50mg/d.10 In another
study, a fivefold increase in the frequency of all
infections was found as average prednisone dose
increased from zero to greater than 40mg/d.11

It is known that some SLE patients develop
severe acute illnesses and require admission to the
intensive care unit (ICU). Infection is one of the
most common causes for admission to the ICU.
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Etude	  rétrospec;ve	  de	  75	  pa;ents	  séparé	  en	  2	  groupes:	  Episodes	  infec;eux	  Vs	  absence	  
d’épisode	  infe;eux	  

Micro-‐organisme:	  
	  	  	  	  Bactérie	  +++	  (	  BGN,	  CGP,	  tuberculose)	  
	  	  	  	  Fungique	  (	  C	  Albicans)	  
	  	  	  	  Viral	  (	  Herpes)	  

Infec;on	  sévère	   Nombre	   Infec;ons	  
bénignes	  

Nombre	  

pyélonéphrite	   20	   Mucites	   5	  

pneumopathie	   15	   Pyodermites	   4	  

Cellulite	   14	   cys;tes	   3	  

Infec;on	  séreuse	   5	   Herpes	   2	  



•  Facteurs	  de	  risques	  d’infec;on	  

Variables	   Groupes	  1	   Groupe	  2	   OR	  

Ac;ve	  renal	  disease	   20	   5	   4,69	  

Alb	  <25g/l	   25	   8	   4,59	  

Leucopénie	   19	   19	   0,5	  

Hypocomplémentémie	   24	   18	   0,98	  

Cor;coides	   35	   14	   5,6	  



Risk factors and prognostic influence of infection
in a single cohort of 87 adults with systemic lupus
erythematosus

V Noël, O Lortholary, P Casassus, P Cohen, T Généreau, M-H André, L Mouthon,
L Guillevin

Abstract
Objectives—To describe infectious com-
plications and analyse their risk factors
and prognostic role in adults with sys-
temic lupus erythematosus (SLE).
Methods—A monocentric cohort of 87
adults with SLE (1960–1997) was studied
to determine the risk factors for infection
(disease activity evaluated by SLAM and
SLEDAI scores, type of organ(s) involved
or any biological abnormality, specific
treatments) by comparing patients who
had suVered at least one infectious epi-
sode (n=35; 40%) with non-infected pa-
tients (n=52; 60%). Prognostic indicators
were assessed by comparing survivors at
10 years with non-survivors.
Results—Of the 57 infectious episodes, 47
(82%) were of bacterial origin, 16 (28%)
were pneumonia, and 46 (81%) were com-
munity acquired. According to univariate
analysis, significant risk factors for infec-
tion were: severe flares, lupus glomerulo-
nephritis, oral or intravenous cortico-
steroids, pulse cyclophosphamide, and/or
plasmapheresis. No predictors were iden-
tified at the time of SLE diagnosis. Multi-
variate analyses retained intravenous
corticosteroids (p<0.001) and/or immuno-
suppressants (p<0.01) as independent risk
factors for infection, which was the only
factor for death after 10 years of evolution
(p<0.001).
Conclusion—In adults with SLE, infec-
tions are common and most often caused
by community acquired bacteria. Intra-
venous corticosteroids and immunosup-
pressants are independent risk factors for
infection, which is the only independent
risk factor for death after 10 years of SLE
evolution.
(Ann Rheum Dis 2001;60:1141–1144)

Systemic lupus erythematosus (SLE) is an
autoimmune disease which primarily aVects
young people, and can cause death in up to
50% of them.1–3 In large clinical series of
patients with SLE, infectious complications
occurred in 14–45% of them.1 3 The role of
SLE itself and the consequences of its
immunosuppressive treatments in the induc-
tion of infection remain to be elucidated.

From a methodological point of view, previ-
ous studies did not evaluate predictors of
infection at the time of SLE diagnosis or
immediately before the infectious event.
Moreover, an overall analysis of SLE evolution

from the time of diagnosis, including SLE
activity scores at diagnosis, has never been
undertaken to evaluate infectious conse-
quences. In addition, the prognostic impact of
infections on patients with SLE remains a mat-
ter of debate.3 4

The aims of this study were to describe
infectious complications and analyse their risk
factors and prognostic influence using a single
cohort of 87 adults with SLE.

Patients and methods
PATIENTS

We retrospectively analysed the medical charts
of all adults (over 16 years old) who met the
American Rheumatism Association criteria for
SLE5 and who were seen at least once a year
(outpatient visits or admission to hospital) by
the same team between 1 January 1960 and 30
September 1997.

Two groups of patients were established:
those who experienced at least one infectious
complication throughout their entire SLE evo-
lution and who were admitted to hospital or
examined at least once by one of us during the
infectious episode; and those who had no
relevant infectious episodes and did not require
a hospital consultation or admission. Pertinent
clinical and biological information (diVerential
white blood cell count, CD4 T lymphocytes as
of 1991, haemoglobin, platelet count, erythro-
cyte sedimentation rate, serum C reactive pro-
tein concentration, serum creatinine, protein
fractions, antinuclear antibodies, anti-native
DNA antibodies, C3, C4, CH50, urine analysis)
was collected at diagnosis, at the time of each
SLE flare, and during each infectious episode6;
in addition, similar data obtained as close as
possible before each infectious episode were
recorded. All microbiological data available for
each infectious episode were also noted.
Specific SLE treatments were also recorded.

METHODS

Using two validated scores, the Systemic
Lupus Activity Measure (SLAM) and the Sys-
temic Lupus Evaluation Disease Activity Index
(SLEDAI), SLE activity was evaluated at diag-
nosis, as near as possible before infection, and
during the infectious episode. For all patients,
the highest disease activity scores recorded
during evolution were retained for analysis. An
SLE flare was defined as the occurrence and/or
aggravation of clinical manifestations directly
attributable to SLE in the absence of any alter-
native cause. SLE glomerulonephritis was sus-
pected in the presence of proteinuria (> 500
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and two had characteristic histological fea-
tures. Of the 52 non-infected patients, two who
had histories of primary infection during child-
hood received prophylaxis against tuberculosis
(a combination of isoniazid and rifampicin) for
at least four months when corticosteroid treat-
ment was started.

Bacteraemia was observed in 14 patients.
Two cases were caused by Salmonella; one was
complicated by lumbar spondylodiscitis.

Nosocomial infections represented 23% (11/
47) of all bacterial infections. Staphylococci
predominated (64%) but all strains were
susceptible to meticillin. Two cases of S aureus

bacteraemia had secondary foci (spondylodis-
citis and sacroiliitis in one case each). Venous
catheters, one central and five peripheral, were
the principal portals of entry.

All nine viral infections were caused by vari-
cella zoster virus, but none was disseminated.
The only invasive fungal infection, biopsy
proven oesophagitis, was caused by Candida

albicans.
Other infections were pyelonephritis, chole-

cystitis, acute sinusitis, and salpingitis.

RISK FACTORS FOR INFECTION

The basic characteristics of the infected and
non-infected patients were similar (data not
shown).

Potential risk factors for infection

At SLE diagnosis and during evolution, no dif-
ferences were noted between the infected and
non-infected groups in clinical involvement
(renal, central nervous system, haematologi-
cal), biological variables, and disease activity
scores (data not shown).

The first infectious episode occurred after a
mean of 4.5 (5.8) years. Table 1 gives the
results of univariate and multivariate analyses
of potential risk factors for infection.

Risk factors at the time of the most recent SLE

flare preceding the infectious episode

None of the clinical or biological variables (dif-
ferential white blood cell counts, CD4 T
lymphocyte counts, serum „ globulin level, cre-
atininaemia, inflammatory and immunological
markers) predicted the occurrence of an infec-
tious episode.

RISK FACTORS FOR DEATH

Ten patients died at a median time of 15.7
years (range 3–27; eight during the 10 years
after SLE diagnosis), including two deaths
attributed to infection (one from pneumococ-
cal pelvioperitonitis and one from a gangre-
nous cholecystitis), four to severe SLE flares,
two to cancer, and two to other causes not
related to SLE. According to univariate and
multivariate analyses, infection was the only
independent risk factor for death 10 years after
SLE diagnosis (p<0.01).

Discussion
Although risk factors for infection during SLE
have been reported,1 3 9 10 the analyses covered
only short periods of time or concerned
selected populations (patients in hospital or
those requiring specific treatment).

Our study did not identify any risk factors for
infection present at the time of SLE diagnosis.
In addition, the disease activity initially, during
SLE evolution, and not long before infection
did not represent a risk factor for infection.
Like others,10 we found that glomerulonephri-
tis, but no other SLE complication, was a risk
factor for infection.

Our univariate analysis showed corticoster-
oids to be a risk factor for infection and
highlighted the importance of the cumulative
dose. Interestingly, intravenous steroid treat-
ment was retained as an independent risk fac-
tor, regardless of the time the infection
occurred. Corticosteroids are known to de-
crease host defences by their multiple immuno-
logical eVects and thus to favour infections.3 10

Oral corticosteroids are routinely prescribed
during SLE flares, but no standardised consen-
sus regimen has been established.11 Intra-
venous corticosteroids are given for severe SLE
flares because of their presumed rapid eYcacy,
which has never been confirmed. Interestingly,
in another study, a prior history of intravenous
steroid treatment was found to be a risk factor
for tuberculosis in patients with various
rheumatic diseases.12 Thus intravenous steroids
should be used cautiously in patients with SLE.
Over the past decade, cyclophosphamide has
been prescribed to treat life threatening mani-
festations of SLE. It has been advocated exclu-
sively for diVuse proliferative lupus glomerulo-
nephritis and prevents progression to renal
failure, but its complications, notably infec-
tions, are becoming more common.13 Several
studies found cyclophosphamide, and other
immunosuppressive drugs, to be responsible
for more infections,1 3 because they induce
leucopenia.3

A predominance of community acquired
bacterial infections, especially those caused by
S pneumoniae, was found here. Because of this
incidence and the potential severity of S pneu-

moniae infections, treatment with antibiotics
active against this bacterium should be started
promptly.

This series, contrasting with results obtained
by others, included numerous cases of tubercu-
losis.1 10 All these patients had been taking oral
corticosteroids before developing tuberculo-
sis.3 12 It may thus be advisable to prescribe

Table 1 Univariate analysis of potential risk ractors for infection in a single cohort of 87

adults with systemic lupus erythematosus (SLE)

Factor

Infected

(n=57)

Non-infected

(n=52) p Value

During SLE
Total number of SLE flares 2.6 (1.5) 1.8 (1.1) <0.02
Duration (years) 11.8 (6.6) 8.4 (8.5) <0.05
SLE glomerulonephritis 23/57 (40%) 10/52 (19%) <0.05

Treatments
Oral corticosteroids 50/57 (88%) 38 (73%) NS
Oral corticosteroids (cumulative dose in g) 30.9 (40.3) 8.5 (15.4) <0.005
Intravenous corticosteroids 27/57 (47%) 6 (11%) <0.0001†
Intravenous corticosteroids (cumulative dose in g) 1.3 (2.2) 0.4 (1.4) 0.01
Immunosuppressive treatment 32/57 (56%) 11 (21%) <0.0005†
Pulse cyclophosphamide 26/57 (46%) 9 (17%) <0.003
Pulse cyclophosphamide (cumulative dose in mg) 5004 (5603) 1067 (3397) <0.01
Plasmapheresis 17/57 (30%) 4 (8%) <0.01

The infected group consisted of 35 adults with a total of 57 infectious episodes. Where applicable,
values are mean (SD).
†Retained as an independent risk factor for infection after multivariate analysis (intravenous cor-
ticosteroids: p<0.001; immunosuppressive treatment: p<0.01).
NS = Not significant.
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•  87	  pa;ents	  suivis	  sur	  10	  ans	  
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Objectives—To describe infectious com-
plications and analyse their risk factors
and prognostic role in adults with sys-
temic lupus erythematosus (SLE).
Methods—A monocentric cohort of 87
adults with SLE (1960–1997) was studied
to determine the risk factors for infection
(disease activity evaluated by SLAM and
SLEDAI scores, type of organ(s) involved
or any biological abnormality, specific
treatments) by comparing patients who
had suVered at least one infectious epi-
sode (n=35; 40%) with non-infected pa-
tients (n=52; 60%). Prognostic indicators
were assessed by comparing survivors at
10 years with non-survivors.
Results—Of the 57 infectious episodes, 47
(82%) were of bacterial origin, 16 (28%)
were pneumonia, and 46 (81%) were com-
munity acquired. According to univariate
analysis, significant risk factors for infec-
tion were: severe flares, lupus glomerulo-
nephritis, oral or intravenous cortico-
steroids, pulse cyclophosphamide, and/or
plasmapheresis. No predictors were iden-
tified at the time of SLE diagnosis. Multi-
variate analyses retained intravenous
corticosteroids (p<0.001) and/or immuno-
suppressants (p<0.01) as independent risk
factors for infection, which was the only
factor for death after 10 years of evolution
(p<0.001).
Conclusion—In adults with SLE, infec-
tions are common and most often caused
by community acquired bacteria. Intra-
venous corticosteroids and immunosup-
pressants are independent risk factors for
infection, which is the only independent
risk factor for death after 10 years of SLE
evolution.
(Ann Rheum Dis 2001;60:1141–1144)

Systemic lupus erythematosus (SLE) is an
autoimmune disease which primarily aVects
young people, and can cause death in up to
50% of them.1–3 In large clinical series of
patients with SLE, infectious complications
occurred in 14–45% of them.1 3 The role of
SLE itself and the consequences of its
immunosuppressive treatments in the induc-
tion of infection remain to be elucidated.

From a methodological point of view, previ-
ous studies did not evaluate predictors of
infection at the time of SLE diagnosis or
immediately before the infectious event.
Moreover, an overall analysis of SLE evolution

from the time of diagnosis, including SLE
activity scores at diagnosis, has never been
undertaken to evaluate infectious conse-
quences. In addition, the prognostic impact of
infections on patients with SLE remains a mat-
ter of debate.3 4

The aims of this study were to describe
infectious complications and analyse their risk
factors and prognostic influence using a single
cohort of 87 adults with SLE.

Patients and methods
PATIENTS

We retrospectively analysed the medical charts
of all adults (over 16 years old) who met the
American Rheumatism Association criteria for
SLE5 and who were seen at least once a year
(outpatient visits or admission to hospital) by
the same team between 1 January 1960 and 30
September 1997.

Two groups of patients were established:
those who experienced at least one infectious
complication throughout their entire SLE evo-
lution and who were admitted to hospital or
examined at least once by one of us during the
infectious episode; and those who had no
relevant infectious episodes and did not require
a hospital consultation or admission. Pertinent
clinical and biological information (diVerential
white blood cell count, CD4 T lymphocytes as
of 1991, haemoglobin, platelet count, erythro-
cyte sedimentation rate, serum C reactive pro-
tein concentration, serum creatinine, protein
fractions, antinuclear antibodies, anti-native
DNA antibodies, C3, C4, CH50, urine analysis)
was collected at diagnosis, at the time of each
SLE flare, and during each infectious episode6;
in addition, similar data obtained as close as
possible before each infectious episode were
recorded. All microbiological data available for
each infectious episode were also noted.
Specific SLE treatments were also recorded.

METHODS

Using two validated scores, the Systemic
Lupus Activity Measure (SLAM) and the Sys-
temic Lupus Evaluation Disease Activity Index
(SLEDAI), SLE activity was evaluated at diag-
nosis, as near as possible before infection, and
during the infectious episode. For all patients,
the highest disease activity scores recorded
during evolution were retained for analysis. An
SLE flare was defined as the occurrence and/or
aggravation of clinical manifestations directly
attributable to SLE in the absence of any alter-
native cause. SLE glomerulonephritis was sus-
pected in the presence of proteinuria (> 500
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life-threatening SLE, has a relatively low level of
toxicity, and has weak but measurable antiplatelet
and lipid-lowering effects. Aggressive therapy for
life-threatening SLE is limited by the toxicity of
available treatments. But corticosteroids are not all
bad; they are the only current option for rapidly im-
proving (within days) severe SLE. 

Cyclophosphamide, which is widely used to de-
crease the activity of severe SLE and sometimes to
maintain the subsequent improvement, is often
disliked by patients because of its side effects, in-
cluding potential infertility. There is currently great
interest in the use of mycophenolate mofetil both
to decrease disease activity and as maintenance ther-
apy, since it probably has fewer adverse effects than
cyclophosphamide (as does azathioprine when it
is used as maintenance therapy), but long-term
comparisons with cyclophosphamide are not yet
available.

 

4

 

What is the role of statin therapy in SLE? Since
some of these agents have antiinflammatory as well
as lipid-lowering activity, should most patients with
SLE receive them? I have found that the elevated lipid
levels identified during periods of disease activity
often revert to values that do not require treatment
according to current guidelines when disease activ-
ity is suppressed. It may be wise to consider therapy
with statins or other antiatherosclerosis interven-
tions if hyperlipidemia or hypertension occurs dur-
ing a period of stable disease. All of us eagerly await
the results of current prospective trials, including
those evaluating statins in SLE, mycophenolate
mofetil and cyclophosphamide in lupus nephritis,
the safety of sex-hormone replacement in women
with SLE, and the effects of several new biologic
agents on disease activity, renal function, and other
outcomes.

In summary, in patients with SLE, physicians
should manage both disease-related activity and
traditional risk factors for atherosclerosis. In my ex-
perience, hypertension, hyperglycemia, obesity, and
hyperlipidemia are frequently treated inadequately
in patients with SLE, probably because of the risk
and expense of additional medications, as well as
the time involved and potential constraints placed
by third-party payers on medical visits. The current
standard of care should include efforts to suppress
SLE and prevent atherosclerosis.

 

I am indebted to Daniel E. Furst, M.D., for reviewing and giving
advice about this article.

 

From the David Geffen School of Medicine at the University of Cal-
ifornia Los Angeles, Los Angeles.
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Figure. Risk Factors for Atherosclerosis and Risk Factors Related to Systemic 
Lupus Erythematosus (SLE).

 

The figure shows an arterial wall in which plaque and calcification are form-
ing, influenced by multiple factors that accelerate atherosclerosis. LDL de-
notes low-density lipoprotein, and HDL high-density lipoprotein.
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 On important finding is that SLE patients have an in-
creased risk for cardiovascular events even after adjust-
ment for Framingham risk factors (hypertension, hyper-
cholesterolemia, diabetes mellitus, older age, and post-
menopausal status) [7], so it is necessary to develop other 
methods to determine the subgroup of SLE patients that 
are at highest risk for CVD disease. However, traditional 
CV risk factors alone cannot explain the excess risk of 
premature CV disease among lupus patients and this sug-
gests that disease-related factors constitute an equal or 
even greater risk (Fig. 1). 

NON-TRADITIONAL RISK FACTORS 

Renal Manifestations 

 The non-traditional factors presents in SLE are Lupus-
specific (Fig. 1). Renal disease manifestation like Lupus 
nephritis (LN) is known to be one of the important factors 
for accelerated atherosclerosis in SLE [26–29]. Studies had 
showed that increasing level of serum creatinine and the 
presence of proteinuria were strongly associated with pa-
tients with CVD [30-33]. Elevated serum creatinine and 
proteinuria indicate renal impairment to a certain extent, 
which may present as nephritic syndrome. It was reported 
that nephritic syndrome and excess proteinuria were related 
to prothrombotic risk, which might lead to the development 
of clinical CVD [33,34]. 

 

Cytokines 

 Pro-inflammatory cytokines released as a result of the 
chronic systemic inflammation associated with SLE are in-
volved in CVD. Tumoral necrosis factor alpha (TNF-α) 
which may act in an autocrine manner to modification insu-
lin transduction inhibiting glucose transport, causing in ele-
vated levels, insulin resistance [35]. Studies about TNF-α 
administration showed that this treatment can causes an in-
crease serum level of triglycerides and very low density 
lipoproteins in rats and humans [36-38]. 

 SLE patients presents high TNF-α levels, one of the main 
inhibitors of adipocytokines production; however it was 
noted that there is an increase in adipocytokine mainly in 
SLE patients with renal involvement regardless of the TNF- 
α of the patient [39]. 

 It is known that inflammatory cytokines can stimulate the 
hypothalamic-pituitary-adrenal (HPA), resulting in an in-
crease in glucocorticoid levels that will affect some immune 
and inflammatory processes [40,41]. 

Inflammatory Mediators 

 Some of inflammatory mediators are associated to athe-
rosclerosis, such as: overproduction of c-reactive protein 
(CRP) a protein that appears in systemic inflammation and 
can be a strong predictor for CVD [42], fibrinogen, and  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1). Traditional and non-traditional risk factors for cardiovascular disease in SLE. 
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background

 

Although systemic lupus erythematosus is associated with premature myocardial in-
farction, the prevalence of underlying atherosclerosis and its relation to traditional risk
factors for cardiovascular disease and lupus-related factors have not been examined in
a case–control study.

 

methods

 

In 197 patients with lupus and 197 matched controls, we performed carotid ultraso-
nography, echocardiography, and an assessment for risk factors for cardiovascular dis-
ease. The patients were also evaluated with respect to their clinical and serologic features,
inflammatory mediators, and disease treatment.

 

results

 

The risk factors for cardiovascular disease were similar among patients and controls.
Atherosclerosis (carotid plaque) was more prevalent among patients than the controls
(37.1 percent vs. 15.2 percent, P<0.001). In multivariate analysis, only older age, the pres-
ence of systemic lupus erythematosus (odds ratio, 4.8; 95 percent confidence interval,
2.6 to 8.7), and a higher serum cholesterol level were independently related to the pres-
ence of plaque. As compared with patients without plaque, patients with plaque were
older, had a longer duration of disease and more disease-related damage, and were less
likely to have multiple autoantibodies or to have been treated with prednisone, cyclophos-
phamide, or hydroxychloroquine. In multivariate analyses including patients with lupus,
independent predictors of plaque were a longer duration of disease, a higher damage-
index score, a lower incidence of the use of cyclophosphamide, and the absence of anti-
Smith antibodies.

 

conclusions

 

Atherosclerosis occurs prematurely in patients with systemic lupus erythematosus and
is independent of traditional risk factors for cardiovascular disease. The clinical profile
of patients with lupus and atherosclerosis suggests a role for disease-related factors in
atherogenesis and underscores the need for trials of more focused and effective antiin-
flammatory therapy.

abstract
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and the serum cholesterol level (odds ratio, 1.1 per
10 mg per deciliter [0.26 mmol per liter]; 95 per-
cent confidence interval, 1.0 to 1.5) were indepen-
dently associated with atherosclerosis. The exclu-
sion of patients with clinical cardiovascular disease
and their controls did not alter the results.

 

comparison of patients with and those 
without atherosclerotic plaque

 

In univariate analyses, patients with lupus who
had plaque were older, were more likely to be white
and postmenopausal, and had higher systolic blood
pressures and total and low-density lipoprotein
cholesterol levels than those without plaque (Ta-
ble 2). Patients with plaque were older at the time
of diagnosis, had had lupus longer, and had high-
er scores on the damage index. Twenty-two percent
of the patients with plaque had damage-index scores
of at least 4, as compared with 11 percent of the pa-
tients without plaque (P=0.03). Since the scores for
the damage index may also represent adverse effects
of therapy, we repeated the analyses using a revised
index that excluded conditions such as cataracts,
osteoporosis, ovarian failure, avascular necrosis,
diabetes, alopecia, and cancer. The damage-index
scores remained higher in patients with plaque than
in those without plaque (1.2 vs. 0.8, P=0.07). Like-
wise, the scores remained higher in patients with
plaque when coronary events were excluded (1.9 vs.
1.2, P=0.02). Patients with plaque were more likely
to have pulmonary hypertension and preexisting
coronary artery disease (angina or a history of myo-
cardial infarction), but not clinical cerebrovascular
disease, than patients without plaque.

Comparison of serologic markers of lupus
showed that antibodies against Sm and RNP were
less frequent in patients with plaque than in those
without plaque; antibodies against any of the ribo-
nuclear proteins (Sm, RNP, La, and Ro) were present
in 60.2 percent of patients without plaque and in
40.8 percent of those with plaque (P=0.009). The
frequency of anti–double-stranded DNA and any an-
tiphospholipid antibodies did not differ significant-
ly between patients with and those without plaque,
nor were these antibodies associated with the pres-
ence of clinical coronary or cerebrovascular disease
(data not shown). However, when the components
of antiphospholipid-antibody status (anticardiolip-
in antibodies and lupus anticoagulant) were exam-
ined individually, anticardiolipin antibodies were
less common in patients with plaque than in those
without plaque.

Drug therapy differed between patients with
plaque and those without plaque. Former or current
treatment with prednisone tended to be less frequent
in patients with plaque; the average dose of predni-
sone was also lower in these patients. Use of cyclo-
phosphamide and hydroxychloroquine (defined as
current or former) was lower in those with plaque.

 

* Plus–minus values are means ±SD.
† The body-mass index is the weight in kilograms divided by the square of the 

height in meters.

 

‡ To convert values for cholesterol to millimoles per liter, multiply by 0.02586.

 

Table 1. Characteristics of Patients with Systemic Lupus Erythematosus 
and Control Subjects.*

Characteristic
Patients 
(N=197)

Controls
(N=197) P Value

 

Age (yr) 44±13 44±12 —

Female sex (%) 94.4 94.4 —

White race (%) 55.8 57.9 —

Hypertension (%) 28.9 23.4 —

Body-mass index† 26.0±6.9 25.2±4.5 0.16

Blood pressure (mm Hg)
Systolic
Diastolic

110±18
71±10

119±22
74±13

<0.001
0.002

Current smoker (%) 14.9 15.8 0.80

Diabetes (%) 3.7 1.5 0.18

Cholesterol (mg/dl)‡ 208±50 206±44 0.69

Plaque (%) 37.1 15.2 <0.001

Features of common carotid arteries
Intimal–medial thickness (mm)
Diameter (mm)
Cross-sectional area (mm

 

2

 

)

0.61±0.16
5.4±0.62

11.7±3.8

0.67±0.14
5.2±0.55

12.4±3.6

<0.001
<0.001

0.05

 

Figure 1. Prevalence of Atherosclerotic Plaque among Control Subjects and 
Patients with Systemic Lupus Erythematosus, According to Decade of Life.
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and the serum cholesterol level (odds ratio, 1.1 per
10 mg per deciliter [0.26 mmol per liter]; 95 per-
cent confidence interval, 1.0 to 1.5) were indepen-
dently associated with atherosclerosis. The exclu-
sion of patients with clinical cardiovascular disease
and their controls did not alter the results.
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the damage index may also represent adverse effects
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scores remained higher in patients with plaque than
in those without plaque (1.2 vs. 0.8, P=0.07). Like-
wise, the scores remained higher in patients with
plaque when coronary events were excluded (1.9 vs.
1.2, P=0.02). Patients with plaque were more likely
to have pulmonary hypertension and preexisting
coronary artery disease (angina or a history of myo-
cardial infarction), but not clinical cerebrovascular
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(data not shown). However, when the components
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in antibodies and lupus anticoagulant) were exam-
ined individually, anticardiolipin antibodies were
less common in patients with plaque than in those
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Drug therapy differed between patients with
plaque and those without plaque. Former or current
treatment with prednisone tended to be less frequent
in patients with plaque; the average dose of predni-
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phosphamide and hydroxychloroquine (defined as
current or former) was lower in those with plaque.
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cification. The use of hydroxychloroquine in pa-
tients with and those without calcification did not
differ significantly.

Our results indicate that coronary-artery calcifica-
tion, as detected by electron-beam CT, occurs more
frequently and at a younger age in patients with lu-
pus than in control subjects. This study shows that
asymptomatic atherosclerosis is frequently present
in patients with lupus and cannot be predicted by
the presence or absence of other cardiovascular risk
factors. Complementary findings are reported else-
where in this issue of the 

 

Journal

 

.

 

24

 

Previous evidence from autopsies and clinical
studies has suggested that the prevalence of sub-
clinical atherosclerosis is increased in patients with
lupus.

 

25

 

 Manzi et al. used B-mode ultrasonogra-
phy to measure carotid-artery plaques and intimal–
medial thickness in 175 women with lupus, 15 per-
cent of whom had already had a cardiovascular
event.

 

8

 

 They found that 40 percent of women with
lupus had at least one focal carotid-artery plaque,
a higher frequency than would have been expect-
ed to occur among healthy women. Another study
retrospectively compared patients with lupus who
had a history of cardiovascular disease and those
who had no such history and found that carotid-
artery intimal–medial thickness was greater in pa-
tients with a history of cardiovascular disease.

 

26

 

However, in this study, as in that by Manzi et al.,

 

8

 

 ca-
rotid-artery intimal–medial thickness — a measure
often considered to be associated with coronary
atherosclerosis

 

27

 

 — in patients without a previous
cardiovascular event did not differ from values in the
general population.
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Attempts to address the extent and severity of
coronary artery disease in patients with lupus more
directly have used single-photon-emission CT dual-
isotope myocardial perfusion imaging. Such studies
detected abnormalities in 35 percent of patients.

 

28

 

However, the prevalence of coronary-artery athero-
sclerosis in patients with lupus has remained unclear
because it is difficult to measure noninvasively.

The ability to measure coronary-artery calcifi-
cation by electron-beam CT has provided a repro-
ducible and quantitative method for the detection
of subclinical coronary-artery atherosclerosis that
yields information about the risk of cardiovascular
events in addition to that provided by other risk fac-
tors.

 

29

 

 In the present study we used electron-beam
CT to study subjects with no history of cardiovas-
cular disease and found an increased prevalence of
coronary-artery calcification, indicating increased
coronary atherosclerosis and cardiovascular risk,
among patients with lupus, most of whom were rel-
atively young women.

Because the prevalence of myocardial infarc-
tion is increased among patients with lupus, several
studies have measured cardiovascular risk factors
in this group.

 

5,8

 

 Age and the presence of hyperten-
sion were associated with clinical coronary artery
disease.

 

6

 

 Elevated levels of homocysteine have been
reported in patients with lupus and have been asso-
ciated with stroke and arterial thrombotic events.

 

30

 

We found that hypertension occurred more fre-
quently in patients with lupus than in controls and
that the patients also had elevated levels of triglyc-
erides and homocysteine. By contrast, the levels of
traditional cardiovascular risk factors such as low-
density lipoprotein and high-density lipoprotein
cholesterol, which are commonly measured as a
means of predicting cardiovascular risk in the gen-
eral population,

 

18

 

 did not differ significantly be-
tween patients and control subjects.

The relation between cardiovascular risk fac-
tors and coronary-artery calcium is of particular
interest, since a strong relation would allow cli-
nicians to identify patients with undetected coro-
nary-artery atherosclerosis by means of such risk
markers. Therefore, we compared patients with cor-
onary-artery calcium and those without it. After ad-

discussion

 

Figure 2. The Prevalence of Coronary-Artery Calcification among Patients
with Lupus and Control Subjects, According to Age.

 

The rate of increase in the prevalence of calcium with age was significantly 
higher in patients than controls (P=0.02).
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coronary artery disease. When calcification was detected, the extent was measured by
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Atteinte	  cardiaque	  
•  ASeinte	  péricardique	  

	  	  	  	  	  -‐	  11	  à	  54	  %	  des	  pa;ents	  
	  	  	  	  	  -‐	  Apparaît	  souvent	  au	  début	  de	  la	  maladie	  
	  	  	  	  	  -‐	  Témoigne	  de	  l’ac;vité	  du	  lupus	  
	  	  	  	  	  -‐	  Aigue	  	  +++	  ou	  chronique	  avec	  risque	  de	  constric;on	  

•  ASeinte	  myocardique:	  
	  	  	  	  	  -‐	  7	  à	  10	  %	  des	  pa;ents	  

•  Troubles	  du	  rythme	  et	  de	  la	  conduc-on	  
	  	  	  	  -‐	  Rare	  
	  	  	  	  -‐	  Parfois	  iatrogènes	  par	  les	  APS	  

•  ASeinte	  valvulaire	  
	  	  	  	  	  	  -‐	  Prédisposi;on	  aux	  EI	  bactérienes	  	  
	  	  	  	  	  	  -‐	  Endocardite	  de	  Liebman-‐Sachs	  
	  	  	  	  	  	  -‐	  Associa;on	  fréquente	  avec	  le	  SAPL	  
	  	  	  	  	  	  -‐	  Valve	  mitrale	  ++	  et	  aor;que,	  complica;ons	  emboliques	  
	  	  	  	  	  	  -‐	  	  Lésions	  valvulaires	  sur	  20	  à	  30	  %	  des	  séries	  nécropsiques	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Donia,	  Lupus	  2005	  



Atteinte	  respiratoire	  
•  ASeinte	  vasculaire:	  HTAP	  
	  	  	  -‐	  25	  %	  des	  pa;ents	  en	  ETT,	  8	  à	  15	  %	  en	  KT	  
	  	  	  -‐	  	  Survient	  après	  une	  longue	  évolu;on	  de	  la	  maladie	  
	  	  	  -‐	  Dépistage	  systéma;que	  

•  ASeinte	  pleurale	  
	  	  	  	  	  -‐	  La	  plus	  fréquente	  
	  	  	  	  	  -‐	  45	  à	  60	  %	  des	  pa;ents	  au	  cours	  de	  l’évolu;on	  

•  ASeinte	  parenchymateuse	  
	  	  	  	  	  	  -‐	  PID	  
	  	  	  	  	  	  -‐	  Pneumopathie	  organisée	  	  
	  	  	  	  	  	  -‐	  Pneumopathie	  aigue	  lupique,	  rare,	  4%	  

•  ASeinte	  de	  voies	  aériennes	  

•  Hémorragies	  intra	  alvéolaires	  

	  	  	  	  	  	  	  	  	  	  -‐	  Souvent	  associées	  à	  des	  infec;ons	  	  

	  	  	  	  	  	  	  	  	  	  	  (	  HSV,	  légionnellose,	  staphylocoque…)	  
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interstitielle par des cellules mononucléées et des polynu-
cléaires, la présence de membranes hyalines, de nécrose
alvéolaire, d’œdème, de thrombus microvasculaires et de
prolifération de l’intima avec dépôts de macrophages phago-
cytant l’hémosidérine, de prolifération de l’intima [20].
Cependant une inflammation des petits vaisseaux pulmonai-
res, artériolaires et capillaires a été mise en évidence. Dans la
série de Zamora, 80 % des patients avaient une capillarite
pulmonaire [90]. Myes et coll. [20] ont décrit un tableau
associant vascularite et microangéite des petits vaisseaux pul-
monaires et des petites artères musculaires pulmonaires.
L’association de capillarite et de microangéite serait plus spé-
cifique du LES.

Les études en immunofluorescence ont mis en évi-
dence, une fois sur deux, des dépôts d’IgG et de C3 dans les
cellules alvéolaires, les capillaires et l’interstitium, associés à
la présence de complexes immuns [20, 43].

La physiopathologie de l’HA reste peu claire. Le méca-
nisme n’est probablement pas univoque. La pneumonie
aiguë lupique et l’HA, en raison de certaines similitudes his-
tologiques, pourraient être deux expressions d’un même pro-
cessus inflammatoire caractérisé par une atteinte de l’unité
alvéolocapillaire. La mise en évidence d’une atteinte inflam-
matoire pulmonaire capillaire et artériolaire au cours de l’HA
suggère cependant la possibilité de mécanismes distincts. Des
agents infectieux pourraient avoir une action directe sur
l’endothélium vasculaire. Dans leur série, Zamora et coll. ont
retrouvé de manière notable des infections pulmonaires asso-

ciées à l’HA (Herpes simplex virus -1, cytomégalovirus,

 

Legionella pneumophila

 

 et 

 

Staphylococcus aureus

 

) [90]. Enfin,
le rôle des anticorps anticardiolipines, retrouvés à un taux
élevé par certains auteurs, ne semble finalement pas devoir
être retenu [88, 90].

Au plan thérapeutique, il n’existe pas d’études randomi-
sées sur lesquelles appuyer des recommandations. La prise en
charge tient compte de l’expérience tirée de petites cohortes
[90, 91]. Les corticoïdes sont habituellement prescrits en
première intention. Dans les formes graves, la corticothéra-
pie est initiée à fortes doses par bolus, volontiers associée à
un traitement immunosuppresseur par cyclophosphamide.
Bien que les résultats du cyclophosphamide soient discor-
dants en termes d’effets sur la survie sur de petites séries [90,
91], celui-ci reste le traitement de choix, en raison de son
efficacité sur les autres atteintes d’organes. La plasmaphérèse,
dont l’efficacité a été rapportée de façon anecdotique, doit
être réservée aux formes résistantes aux corticoïdes et aux
immunosuppresseurs [92]. Enfin, une antibiothérapie empi-
rique est recommandée, même en l’absence d’infection res-
piratoire patente.

 

La thrombose – le syndrome 
des antiphospholipides (SAPL)

 

Le syndrome des antiphospholipides (SAPL) est défini
par l’association de thromboses vasculaires (artérielles ou vei-
neuses) et/ou de complications obstétricales (pertes fœtales
précoces ou tardives), à la présence d’un anticoagulant circu-
lant de type lupique et/ou d’anticorps anticardiolipines et/ou
anti-ß2GP1 confirmée à 12 semaines d’intervalle [93]. Sa
prévalence dans le lupus est de 30 %, augmentant avec le
recul évolutif de la pathologie.

Les manifestations pulmonaires du SAPL, constituent
le « syndrome pulmonaire des antiphospholipides ». Elles
sont très largement dominées par des accidents thrombo-
emboliques affectant les artères pulmonaires et leurs bran-
ches. Wahl, par sa méta-analyse qui porte sur 2 249 patients,
souligne ce risque thrombo-embolique, multiplié par 6 chez
les patients lupiques avec anticardiolipines, comparés aux
lupus sans anticardiolipines [94]. Les résultats contradictoi-
res rapportés dans des études portant sur de grandes cohortes
(Cervera : 1 000 patients, Abu-Shakra : 390 patients) ont
fait suspecter un rôle pathogène différent selon le type d’anti-
cardiolipines [95, 28]. Un titre élevé d’IgG (et d’anticardio-
lipines dirigés contre le ß2GP1) serait en effet associé à un
plus haut risque thrombogène [96].

Au plan thérapeutique, il faut distinguer deux situa-
tions :

• La prévention secondaire (patients ayant déjà présenté
des événements thrombo-emboliques) fait appel à une anti-
coagulation au long cours avec un objectif d’INR entre 2 et
3. En cas de nouvel événement thombotique malgré une anti-
coagulation bien conduite, l’objectif d’INR sera supérieur et

Fig. 1. 
Image tomodensitométrique en fenêtre parenchymateuse, en
coupe de 1 mm d’épaisseur passant par les cavités cardiaques
montrant des opacités pulmonaires en verre dépoli bilatérales
correspondant à une hémorragie intra-alvéolaire.
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Respiratory involvement in systemic lupus
erythematosus

 

D. Carmier, S. Marchand-Adam, P. Diot, E. Diot

 

Summary

 

Respiratory involvement in systemic lupus erythematosus (SLE)
is not as well known as the cutaneous, rheumatological and
renal manifestations. It occurs frequently but the diagnosis may
be difficult because of the heterogeneity of the anatomical and
clinical presentations. A precise diagnosis is crucial as new
immunosuppressive drugs have considerably improved the
prognosis. The pathology involves genetic, endocrine, environ-
mental, pharmacological and immunological factors with a
cytotoxic reaction of auto antibodies against complement, a
circulating immune complex reaction and a hyperactivity of B
lymphocytes.
Respiratory involvement in SLE can be classified in 5 groups
based on the anatomy: pleural involvement, infiltrating pneu-
monia (lymphoid interstitial pneumonia, bronchiolitis obliterans
with organizing pneumonia and acute lupus pneumonitis),
airways involvement (upper airways, bronchi), vascular invol-
vement (pulmonary hypertension, acute reversible hypoxae-
mia, alveolar haemorrhage, and antiphospholipid syndrome),
muscular and diaphragmatic involvement (shrinking lung syn-
drome). Treatment is based, depending upon the type of invol-
vement and its severity, on steroids which may be combined
with immunosuppressants and plasmapheresis.

 

Key-words: Systemic lupus erythematosus • Lymphoid 
interstitial pneumonitis • Antiphospholipid syndrome • 
Alveolar haemorrhage • Shrinking lung syndrome.
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Introduction

 

Le lupus érythémateux systémique (LES) est une affec-
tion auto-immune caractérisée par la production d’auto-anti-
corps dirigés contre des antigènes, principalement du noyau,
et la formation de complexes immuns [1]. L’atteinte respira-
toire est moins connue que les atteintes cutanées, articulaires
et rénales, bien qu’elle ait été décrite par Osler dès 1904 [2].
Cette atteinte est fréquente, mais son diagnostic peut être
difficile en raison de son éventail de présentations, tous les
éléments anatomiques thoraciques pouvant être affectés. Sa
reconnaissance est cependant essentielle, le pronostic ayant
été transformé depuis l’emploi de nouvelles thérapeutiques
immunosuppressives. La responsabilité propre du LES dans
les manifestations pulmonaires ne doit être envisagée
qu’après élimination formelle d’une pathologie infectieuse
ou iatrogène, chez ces patients qui sont le plus souvent
immunodéprimés [3].

 

Pathogénie du lupus

 

Le déclenchement et l’entretien de la maladie font
intervenir de nombreux facteurs : génétiques (déficit en
complément C1q, C2, ou C4, en récepteur du complément,
polymorphisme du complexe majeur d’histocompatibilité
(CMH) avec les HLA-A1, B8, et DR3), endocriniens (pré-
valence féminine, rôle des œstrogènes), environnementaux
(exposition aux rayons X, ultraviolets, au virus Epstein-Barr
ou aux virus à ARN), médicamenteux (bêtabloquants, iso-
niazide, D-pénicillamine) et/ou immunologiques (réaction
cytotoxique des auto-anticorps dépendant du complément,
réaction à complexe immun circulant) [1]. Les différents
modèles animaux de lupus spontané (comme la souris 

 

New
Zealand black

 

 (NZB)) ont montré que leur dénominateur
commun était une hyperactivité intrinsèque des cellules B.
Cette hyperactivité des lymphocytes B se caractérise 

 

in vitro

 

par une activité auto-anticorps et une activité anti-haptène.
La réponse au mitogène ou au stimulant des lymphocytes T
est excessive. En revanche, l’activité immunitaire primaire
des lymphocytes B est souvent défectueuse.

L’origine de l’hyperactivité des lymphocytes B est pro-
bablement mixte avec une hyperactivité intrinsèque et une
hyperactivité en réponse à des sollicitations excessives du
lymphocyte T conduite par l’antigène. Les lymphocytes B
hyperactifs internalisent des auto-antigènes puis les présen-
tent par le CMH aux lymphocytes T helper spécifiques
d’auto-antigènes nucléaires (pouvant provenir d’une perte de
régulation/éducation du thymus, encore appelée perte de la
tolérance au soi). Les lymphocytes B n’étant plus contrôlés,
ou trompés par une parenté antigénique entre auto-antigène
et antigène extrinsèque, une surproduction d’anticorps diri-
gés contre des auto-antigènes est observée. Ces auto-anti-
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Summary. New clinical, laboratory and experimental insights,
since the 1999 publication of the Sapporo preliminary classifi-
cation criteria for antiphospholipid syndrome (APS), had been
addressed at a workshop in Sydney, Australia, before the
Eleventh International Congress on antiphospholipid antibod-
ies. In this document, we appraise the existing evidence on
clinical and laboratory features of APS addressed during the
forum. Based on this, we propose amendments to the Sapporo
criteria. We also provide definitions on features of APS that
were not included in the updated criteria.

Keywords: anticardiolipin, antiphospolipid syndrome, b2 glyco-
protein-I, classification criteria, lupus anticoagulant, thromb-
osis.

Introduction

Since the formulation of the international preliminary classi-
fication (Sapporo) criteria for antiphospholipid syndrome
(APS) [1], a significant body of work in basic research and
studies on laboratory and clinical manifestations of APS has
appeared. A preconference workshop, preceding the Eleventh
International Congress on antiphospholipid antibodies (aPL),
considered revisions to the international classification criteria

for APS. Members of the workshop panel included all of the
authors and the individuals listed in the Appendix.

Some of the authors presented the current evidence in their
area of expertise (see Addendum) providing relevant literature
on predictors of outcome, risk factors, associations between
clinical and laboratory features and accuracy of tests. The
evidence was also reviewed and graded (according to criteria
listed in Table 1) by three members of the committee (SM,
MDL, SAK) not involved in the presentation of specific topics.
An open discussion followed, to reach consensus. Where data
were limited or incongruent, expert opinion supplements the
recommendations, as indicated.

Update of the classification criteria

Table 2 contains the revised classification criteria for APS. The
Sapporo classification divided the APS criteria into clinical and
laboratory; this categorization was maintained in the current
revision.

Studies validating the Sapporo criteria [2,3] are few. Tested
against patients with systemic lupus erythematosus (SLE) and
lupus-like disease (LLD), the criteria have high sensitivity and
specificity [2], but the high frequency of aPL in older
populations and of thromboembolic disease in hospitalized
patients suggests that the Sapporo criteria would perform
poorly in these populations. The association of aging and of
common risk factors for cardiovascular disease with thrombo-
sis may cause classification bias (Evidence Level I) [4]. No
published data provides a valid estimation of an age boundary
for diagnosing APS. Standard definitions of premature
cardiovascular disease [5] and conditions conferring risk for
thrombosis (listed in Table 2) [6,7] should be taken into
account (Evidence Level I). Thrombosis may be more frequent
when multiple risk factors coexist. Strict exclusion criteria
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unlikely to affect sensitivity (Table 2); coupled with the prior
proposal of an analogous interval between clinical manifesta-
tion and assay performance, it provides greater reassurance
that the aPL detected are relevant to a predisposition to APS.
We emphasize that proposed time intervals are based on expert
opinion. Studies validating these time frames are imperative.

The committee advises against using the term !secondary"
APS.We could not find differences in the clinical consequences
of aPL among patients in these two categories (Evidence Level
I) [13,29]. Most patients with so-called secondary APS have
SLE. It is unknown if APS and SLE are two diseases coinciding
in an individual, if underlying SLE offers a setting for the
development of APS, or if APS and SLE represent two
elements of the same process [30,31]. Some cases with
!secondary" APS are classified as LLD. The interface between
SLE, LLD and APS merits further consideration. Rather than
distinguishing between patients with !primary" and !secondary"
APS, documenting the coexistence of SLE (or other disease) is
more advantageous for classification.

Finally, the entity of the Catastrophic Antiphospholipid
Syndrome was outside the agenda of this workshop; a relevant
consensus statement has been released [32].

Features associated with APS, but not included in the
revised criteria

This panel also discussed clinical and laboratory features
not included in the revised classification criteria for APS.
These include: (i) heart valve disease, (ii) livedo reticularis
(LR), (iii) thrombocytopenia, (iv) nephropathy, (v) neuro-
logical manifestations, (vi) IgA aCL, (vii) IgA anti-b2GPI,
(viii) antiphosphatidylserine antibodies (aPS), (ix) antiphos-
phatidylethanolamine (aPE) antibodies, (x) antibodies against
prothrombin alone (aPT-A), and (xi) antibodies to the
phosphatidylserine–prothrombin (aPS/PT) complex. Some of
the features above are undoubtedly frequent but not specific in
patients with APS. The committee considered that adoption of
these features as independent criteria for definite APS may
decrease diagnostic specificity, even though their association
with APS is recognized.

Another issue is how to classify (i) cases with aPL and
non-criteria clinical manifestations of APS, and (ii) the
infrequent cases that fulfil the clinical criteria, but test positive
only for non-criteria aPL. Some members of the committee
proposed the term !probable APS". This concept was not

Table 2 Revized classification criteria for the antiphospholipid syndrome

Antiphospholipid antibody syndrome (APS) is present if at least one of the clinical criteria and one of the laboratory criteria that follow are met*
Clinical criteria
1. Vascular thrombosis#

One or more clinical episodes$ of arterial, venous, or small vessel thrombosis§, in any tissue or organ. Thrombosis must be confirmed by objective
validated criteria (i.e. unequivocal findings of appropriate imaging studies or histopathology). For histopathologic confirmation, thrombosis should
be present without significant evidence of inflammation in the vessel wall.
2. Pregnancy morbidity
(a) One or more unexplained deaths of a morphologically normal fetus at or beyond the 10th week of gestation, with normal fetal morphology

documented by ultrasound or by direct examination of the fetus, or
(b) One or more premature births of a morphologically normal neonate before the 34th week of gestation because of: (i) eclampsia or severe pre-

eclampsia defined according to standard definitions [11], or (ii) recognized features of placental insu!ciency–, or
(c) Three or more unexplained consecutive spontaneous abortions before the 10th week of gestation, with maternal anatomic or hormonal

abnormalities and paternal and maternal chromosomal causes excluded.
In studies of populations of patients who have more than one type of pregnancy morbidity, investigators are strongly encouraged to stratify groups
of subjects according to a, b, or c above.
Laboratory criteria**
1. Lupus anticoagulant (LA) present in plasma, on two or more occasions at least 12 weeks apart, detected according to the guidelines of the
International Society on Thrombosis and Haemostasis (Scientific Subcommittee on LAs/phospholipid-dependent antibodies) [82,83].
2. Anticardiolipin (aCL) antibody of IgG and/or IgM isotype in serum or plasma, present in medium or high titer (i.e. >40 GPL or MPL, or >the
99th percentile), on two or more occasions, at least 12 weeks apart, measured by a standardized ELISA [100,129,130].
3. Anti-b2 glycoprotein-I antibody of IgG and/or IgM isotype in serum or plasma (in titer >the 99th percentile), present on two or more occasions,
at least 12 weeks apart, measured by a standardized ELISA, according to recommended procedures [112].

*Classification of APS should be avoided if less than 12 weeks or more than 5 years separate the positive aPL test and the clinical manifestation.
#Coexisting inherited or acquired factors for thrombosis are not reasons for excluding patients from APS trials. However, two subgroups of APS
patients should be recognized, according to: (a) the presence, and (b) the absence of additional risk factors for thrombosis. Indicative (but not
exhaustive) such cases include: age (>55 in men, and >65 in women), and the presence of any of the established risk factors for cardiovascular
disease (hypertension, diabetes mellitus, elevated LDL or low HDL cholesterol, cigarette smoking, family history of premature cardiovascular
disease, body mass index ‡30 kg m)2, microalbuminuria, estimated GFR<60 mL min)1), inherited thrombophilias, oral contraceptives, nephrotic
syndrome, malignancy, immobilization, and surgery. Thus, patients who fulfil criteria should be stratified according to contributing causes of
thrombosis. $A thrombotic episode in the past could be considered as a clinical criterion, provided that thrombosis is proved by appropriate
diagnostic means and that no alternative diagnosis or cause of thrombosis is found. §Superficial venous thrombosis is not included in the clinical
criteria. –Generally accepted features of placental insu!ciency include: (i) abnormal or non-reassuring fetal surveillance test(s), e.g. a non-reactive
non-stress test, suggestive of fetal hypoxemia, (ii) abnormal Doppler flow velocimetry waveform analysis suggestive of fetal hypoxemia, e.g. absent
end-diastolic flow in the umbilical artery, (iii) oligohydramnios, e.g. an amniotic fluid index of 5 cm or less, or (iv) a postnatal birth weight less than
the 10th percentile for the gestational age. **Investigators are strongly advised to classify APS patients in studies into one of the following
categories: I, more than one laboratory criteria present (any combination); IIa, LA present alone; IIb, aCL antibody present alone; IIc, anti-b2
glycoprotein-I antibody present alone.
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Manifesta-ons	  thrombo-ques	  :	  Au	  moins	  un	  épisode	  de	  thrombose	  artérielle	  ou	  
veineuse	  

Complica-ons	  de	  la	  Grossesse	  
	  	  	  	  	  	  	  -‐	  1	  mort	  fœtale	  in	  utéro	  inexpliquée	  après	  12	  SA	  
	  	  	  	  	  	  	  -‐	  1	  accouchement	  prématuré	  <	  34	  SA	  
	  	  	  	  	  	  	  -‐	  	  Au	  moins	  3	  avortement	  spontannés	  avant	  12	  SA	  

Présence	  d’un	  ACC/	  B2GP1/an-	  cardiolipine	  confirmée	  à	  12	  semaines	  d’intervalle	  



Syndrome	  catastrophique	  des	  APL	  
•  Défaillance	  mul;	  viscérale	  par	  MAT,	  décrit	  en	  1992…	  
•  Complica;on	  rare	  d’une	  maladie	  rare	  ,	  1	  %	  des	  SAPL	  
•  Critères:	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  -‐	  Affecte	  au	  moins	  3	  organes:	  Rein,	  SNC	  et	  cœur	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  -‐	  Installa;on	  en	  moins	  d’une	  semaine	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  -‐	  Confirma;on	  anatomopathologique	  et	  présence	  d’Ac	  
•  Facteurs	  déclenchants	  souvent	  retrouvés	  (	  infec;on	  ,	  néoplasie…)	  
•  Mortalité	  très	  élevée	  (	  30	  à	  50	  %	  selon	  les	  séries)	  

•  ASeintes	  organiques	  résultant	  des	  microthromboses	  et	  du	  SIRS	  
	  	  	  	  	  	  	  -‐	  Aeeinte	  rénale:	  71	  %,	  IRA	  aigue,	  biopsie	  +++	  
	  	  	  	  	  	  	  -‐	  Aeeinte	  pulmonaire	  :	  64	  %,	  SDRA,	  EP	  
	  	  	  	  	  	  	  -‐	  Aeeinte	  neurologique	  centrale:	  62	  %,	  souffrance	  diffuse	  
	  	  	  	  	  	  	  -‐	  Aeeinte	  myocardique	  :	  51	  %,	  myocardite,	  infartus	  
	  	  	  	  	  	  	  -‐	  Aeeinte	  cutannée:	  50	  %	  
	  	  	  	  	  	  	  -‐	  Aeeinte	  abdominale,	  surrénalienne	  
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Fig. 1 Arbre diagnostique du SAPLC lorsque le patient a un SAPL ou est déjà connu pour avoir des aPL positifs [20]

Fig. 2 Arbre diagnostique du SAPLC, devant ! 3 nouvelles thromboses d’organe, survenues en moins d’une semaine [20]
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invasifs remplacés par leurs équivalents non invasifs. En
dépit d’une meilleure reconnaissance de la pathologie, le
SAPLC reste une affection sévère, dont le taux de mortalité
est supérieur à 30 %. La prise en charge des patients avec
SAPLC doit être idéalement réalisée conjointement entre les
services de réanimation et les équipes habituées à la prise en
charge de ces patients complexes.

Conflit d’intérêt : les auteurs déclarent ne pas avoir de
conflit d’intérêt.
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•  Diagnos;que	  biologique:	  
	  	  	  	  	  SAPL	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  +	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  MAT	  

•  Mortalité	  très	  élevée:	  44	  %	  
•  Augmentée	  si	  aeeinte	  cardiaque,	  rénale	  ou	  pulmonaire	  

•  TRT:	  
	  	  	  	  -‐	  Héparinothérapie	  

	  	  	  	  -‐	  Cor;cothérapie	  forte	  dose	  

	  	  	  	  -‐	  Echanges	  plasma;ques	  



Manisfestations	  neurologiques	  
•  Fréquente	  et	  grave	  
•  14	  à	  80	  %	  des	  adultes	  

!"#$%&'"' #%( )#%#$*)*%+ &, -#+"*%+' ."+/
%*01&-'23/"#+1"3 '2'+*)"3 40-0'
*12+/*)#+&'0' 56789:;

!"#$% &'()*+$,,*-.*)*! /0!

.'+'"(10 2++*1$"3'4 !'5"(3)'63 *7 8'%$1$6'

.*9$6 :; <('= 8!

/(*7'++*( *7 8'%$1$6'

!"#"$"%& %' ()*+%,%-. /0012 //31 4,%.5 6*+, !+"#)2 78& 9&:%&"%2 ;)<8$ /0==>?1>332 @79

>'?(*5+=10$"3($1 +=+3')$1 ,?5?+ '(=30')"3*+?+ @>/A:BC $6#*,#'+ " D$%' ("6E' *7 7*1", "6%
%$F?+' 1'63(", "6% 5'($50'(", 6'(#*?+ +=+3') %$+*(%'(+ "6% "F'13+ ?5 3* GHI *7 A:B 5"3$'63+;
>/A:B 1"6 *11?( "6= 3$)' $6 30' 1*?(+' *7 A:B4 '#'6 %?($6E 5'($*%+ $6 D0$10 6* A:B %$+'"+'
"13$#$3= $+ %'3'13'%4 "6% $+ ,$J',= 3* 9' 1"?+'% 9= )?,3$5,' 7"13*(+4 $61,?%$6E "?3*"63$9*%=
5(*%?13$*64 )$1(*#"+1?,*5"30= "6% 5(*-$6K"))"3*(= 1=3*J$6'+; L'63(", 3* 30' %$"E6*+$+ *7
>/A:B $+ 30' M?'+3$*6 *7 D0'30'( 30' 5('+'63$6E 6'?(*5+=10$"3($1 +=)53*)+ "(' %?' 3* A:B-
)'%$"3'% *(E"6 %=+7?613$*64 $67'13$*64 )'%$1"3$*6 +$%'-'F'13+ *( )'3"9*,$1 "96*()",$3$'+ @';E;
?("')$"C4 *( "(' %?' 3* "6 ?6(',"3'% 1*6%$3$*6; N0' %$"E6*+3$1 $67'('61' *7 >/A:B 1"6 9'
)"%' *6,= "73'( 30'+' +'1*6%"(= 1"?+'+ 0"#' 9''6 'O1,?%'%; N0'(' $+ 6* *6' +$6E,' %$"E6*+3$1
3**, +5'1$P1 3* >/A:B4 "6% 1,$6$1", %$"E6*+3$1 $)5('++$*6+ )?+3 9' 9"+'% *6 30' 1*)9$6'% ?+'
*7 $))?6*+'(*,*E$1", 3'+3$6E4 7?613$*6", "6%Q*( +3(?13?(", 6'?(*$)"E$6E "6% +3"6%"(%$R'%
6'?(*,*E$1",4 (0'?)"3*,*E$1",4 5+=10$"3($1 "6% 6'?(*5+=10*,*E$1", "++'++)'63+; N0' )"6"E'-
)'63 *7 >/A:B $61,?%'+ +=)53*)"3$1 "6%Q*( $))?6*+?55('++$#' 3('"3)'63 +3("3'E$'+
%'5'6%$6E *6 30' +5'1$P1 5('+'63$6E 6'?(*5+=10$"3($1 +=)53*)+ "6% D0'30'( 30'+' *11?( $6
30' +'33$6E *7 "6 A:B %$+'"+' "13$#$3= K"(';

<*2 .&1('= 6'?(*5+=10$"3($1 +=+3')$1 ,?5?+ '(=30')"3*+?+ @>/A:BCS $))?6*+?55('++$#' 3('"3-
)'63S "63$50*+50*,$5$% "63$9*%$'+S 3('"3)'63 *7 6'?(*5+=10$"3($1 +=+3')$1 ,?5?+ '(=30')"3*+?+;

!:>?6?@?A68 A> 8B6!CAD:8 @EF@ DF<: G7
6:GCA78BHE?F@C?H 9G7G8 56789:;

A=+3')$1 ,?5?+ '(=30')"3*+?+ @A:BC $+ "6 "?3*$))?6' %$+*(%'( "F'13$6E )?,3$5,'
*(E"6 +=+3')+4 $61,?%$6E 30' 1'63(", @L>AC "6% 5'($50'(", 6'(#*?+ +=+3')+ @/>AC;
L>A $6#*,#')'63 $6 A:B $+ " 1*)5,'O %$"E6*+3$1 '63$3= %?' 3* $3+ )?,3$5,' 1,$6$1",
5('+'63"3$*6+; N0' 2)'($1"6 L*,,'E' *7 .0'?)"3*,*E=T %'+1($9'% 1"+' %'P6$3$*6+ "6%
%$"E6*+3$1 1($3'($" 7*( TU L>A "6% />A +=6%(*)'+ *9+'(#'% $6 A:B4 D0$10 1*,,'13$#',=

THVTWXUYVQZVQ[ - +'' 7(*63 )"33'( !1 VZZV B,+'#$'( A1$'61' :3%; 2,, ($E03+ ('+'(#'%;

<'+3 /("13$1' \ .'+'"(10 L,$6$1", .0'?)"3*,*E=
]*,; TX4 >*; V4 55; VVUWVYY4 VZZV
%*$^TZ;TZH_Q9'(0;VZZT;ZVV_4 "#"$,"9,' *6,$6' "3 0335^QQDDD;$%'",$9("(=;1*) *6

I

!/($61$5", 1*(('+5*6%'63

!"#$%&'"' #%( )#%#$*)*%+ &, -#+"*%+' ."+/
%*01&-'23/"#+1"3 '2'+*)"3 40-0'
*12+/*)#+&'0' 56789:;

!"#$% &'()*+$,,*-.*)*! /0!

.'+'"(10 2++*1$"3'4 !'5"(3)'63 *7 8'%$1$6'

.*9$6 :; <('= 8!

/(*7'++*( *7 8'%$1$6'

!"#"$"%& %' ()*+%,%-. /0012 //31 4,%.5 6*+, !+"#)2 78& 9&:%&"%2 ;)<8$ /0==>?1>332 @79

>'?(*5+=10$"3($1 +=+3')$1 ,?5?+ '(=30')"3*+?+ @>/A:BC $6#*,#'+ " D$%' ("6E' *7 7*1", "6%
%$F?+' 1'63(", "6% 5'($50'(", 6'(#*?+ +=+3') %$+*(%'(+ "6% "F'13+ ?5 3* GHI *7 A:B 5"3$'63+;
>/A:B 1"6 *11?( "6= 3$)' $6 30' 1*?(+' *7 A:B4 '#'6 %?($6E 5'($*%+ $6 D0$10 6* A:B %$+'"+'
"13$#$3= $+ %'3'13'%4 "6% $+ ,$J',= 3* 9' 1"?+'% 9= )?,3$5,' 7"13*(+4 $61,?%$6E "?3*"63$9*%=
5(*%?13$*64 )$1(*#"+1?,*5"30= "6% 5(*-$6K"))"3*(= 1=3*J$6'+; L'63(", 3* 30' %$"E6*+$+ *7
>/A:B $+ 30' M?'+3$*6 *7 D0'30'( 30' 5('+'63$6E 6'?(*5+=10$"3($1 +=)53*)+ "(' %?' 3* A:B-
)'%$"3'% *(E"6 %=+7?613$*64 $67'13$*64 )'%$1"3$*6 +$%'-'F'13+ *( )'3"9*,$1 "96*()",$3$'+ @';E;
?("')$"C4 *( "(' %?' 3* "6 ?6(',"3'% 1*6%$3$*6; N0' %$"E6*+3$1 $67'('61' *7 >/A:B 1"6 9'
)"%' *6,= "73'( 30'+' +'1*6%"(= 1"?+'+ 0"#' 9''6 'O1,?%'%; N0'(' $+ 6* *6' +$6E,' %$"E6*+3$1
3**, +5'1$P1 3* >/A:B4 "6% 1,$6$1", %$"E6*+3$1 $)5('++$*6+ )?+3 9' 9"+'% *6 30' 1*)9$6'% ?+'
*7 $))?6*+'(*,*E$1", 3'+3$6E4 7?613$*6", "6%Q*( +3(?13?(", 6'?(*$)"E$6E "6% +3"6%"(%$R'%
6'?(*,*E$1",4 (0'?)"3*,*E$1",4 5+=10$"3($1 "6% 6'?(*5+=10*,*E$1", "++'++)'63+; N0' )"6"E'-
)'63 *7 >/A:B $61,?%'+ +=)53*)"3$1 "6%Q*( $))?6*+?55('++$#' 3('"3)'63 +3("3'E$'+
%'5'6%$6E *6 30' +5'1$P1 5('+'63$6E 6'?(*5+=10$"3($1 +=)53*)+ "6% D0'30'( 30'+' *11?( $6
30' +'33$6E *7 "6 A:B %$+'"+' "13$#$3= K"(';

<*2 .&1('= 6'?(*5+=10$"3($1 +=+3')$1 ,?5?+ '(=30')"3*+?+ @>/A:BCS $))?6*+?55('++$#' 3('"3-
)'63S "63$50*+50*,$5$% "63$9*%$'+S 3('"3)'63 *7 6'?(*5+=10$"3($1 +=+3')$1 ,?5?+ '(=30')"3*+?+;

!:>?6?@?A68 A> 8B6!CAD:8 @EF@ DF<: G7
6:GCA78BHE?F@C?H 9G7G8 56789:;

A=+3')$1 ,?5?+ '(=30')"3*+?+ @A:BC $+ "6 "?3*$))?6' %$+*(%'( "F'13$6E )?,3$5,'
*(E"6 +=+3')+4 $61,?%$6E 30' 1'63(", @L>AC "6% 5'($50'(", 6'(#*?+ +=+3')+ @/>AC;
L>A $6#*,#')'63 $6 A:B $+ " 1*)5,'O %$"E6*+3$1 '63$3= %?' 3* $3+ )?,3$5,' 1,$6$1",
5('+'63"3$*6+; N0' 2)'($1"6 L*,,'E' *7 .0'?)"3*,*E=T %'+1($9'% 1"+' %'P6$3$*6+ "6%
%$"E6*+3$1 1($3'($" 7*( TU L>A "6% />A +=6%(*)'+ *9+'(#'% $6 A:B4 D0$10 1*,,'13$#',=

THVTWXUYVQZVQ[ - +'' 7(*63 )"33'( !1 VZZV B,+'#$'( A1$'61' :3%; 2,, ($E03+ ('+'(#'%;

<'+3 /("13$1' \ .'+'"(10 L,$6$1", .0'?)"3*,*E=
]*,; TX4 >*; V4 55; VVUWVYY4 VZZV
%*$^TZ;TZH_Q9'(0;VZZT;ZVV_4 "#"$,"9,' *6,$6' "3 0335^QQDDD;$%'",$9("(=;1*) *6

I

!/($61$5", 1*(('+5*6%'63

!"# "#$#""#% &' !( )#*"'+(,-./!&"/- (,(&#0/- 1*+*( #",&.#0!&'(*( 2345678 (,)%"'0#(
2(## 9!:1# ;8<

34567 (,)%"'0#( "!)=# $"'0 %/>*(# ?35 %/('"%#"( 2!-*&# -')$*(/')!1 (&!&#@
+(,-.'(/(@ !)A/#&, !)% %#+"#((/B# %/('"%#"(@ !)% -1/)/-!1 &' (*:-1/)/-!1 -'=)/&/B# %/('"%#"
'$ B!"/!:1# $*)-&/')!1 (/=)/C-!)-#8 &' $'-!1 ?35 (,)%"'0#( 2(#/D*"#(@ -#"#:"'B!(-*1!"
%/(#!(#@ -.'"#! !)% 0,#1'+!&.,@ &"!)(B#"(# 0,#1/&/(@ %#0,#1/)!&/)= (,)%"'0# !)%
!(#+&/- 0#)/)=/&/(@ !)% .#!%!-.#(8 !)% 435 %/('"%#"( 2+'1, !)% 0')')#*"'+!&./#(@
!*&')'0/- %/('"%#"@ +1#A'+!&.,@ !-*&# /)E!00!&'", %#0,#1/)!&/') !)% +'1,"!%/-*1'F
)#*"'+!&.,8; 2(## 9!:1# ;8<

9.# )#G H0#"/-!) ?'11#=# '$ I.#*0!&'1'=, 2H?I8 2;JJJ8 =*/%#1/)#( $'" 34567
#1/0/)!&# &.# $"#K*#)&1, *(#% &#"0 L1*+*( -#"#:"/&/(M< H1&.'*=. -*&!)#'*( !)% B/(-#"!1
B!(-*1/&/( /( )'& *)*(*!1 /) 567@N &"*# -#"#:"!1 B!(-*1/&/( /( "!"#1, $'*)% /) 567 %#(+/&#
/&( +'+*1!" *(# !( ! -1/)/-!1 %/!=)'(/(<O@PQR 9.*(@ /& /( K*/&# !++"'+"/!&# &' "#0'B#
!0:/=*'*( &#"0( (*-. !( L1*+*( -#"#:"/&/(M $"'0 &.# -*""#)& H?I -')-#+&*!1/D!&/')( '$
34567< 5/0/1!"1,@ :#-!*(# :'&. +(,-./!&"/- !)% +#"/+.#"!1 )#"B'*( (,(&#0 %/('"%#"(
0!, !1(' :# +"#(#)&@ ! &#"0 (*-. !( L?35 1*+*(M /( 'B#"1, (+#-/C- !)% &.*( (.'*1% !1('
:# !B'/%#% /) %/(-*((/')( !:'*& 34567<

!"#$%&#'(# )* '!+&# +,'-").#+ /+0'1 23# %.#"0(%'
()&&#1# )* "3#/.%2)&)1, (%+# -#*0'020)'+

567 /( ! %/(#!(# G/&. ! E*-&*!&/)= -'*"(# !)% 34567 0!)/$#(&!&/')( -!) '--*" !( (/)=1#
'" 0*1&/+1# #B#)&( !& !), &/0# %*"/)= &.# -'*"(# '$ &.# %/(#!(#@ #B#) %*"/)= +#"/'%( /)

24567 89 3#*"'+(,-./!&"/- (,)%"'0#( ':(#"B#% /) (,(&#0/- 1*+*( #",&.#0!&'(*( 2345678!<

!"#$% &'()*+,-& .&&+/0.1-) 2013 /-(1*.4 (-*5+6& &'&1-, 0(5+45-,-(1
H(#+&/- 0#)/)=/&/(
?#"#:"'B!(-*1!" %/(#!(# 2(&"'S#@ &"!)(/#)& /(-.!#0/- !&&!-S@ -#"#:"!1 (/)*( &."'0:'(/(8
T#0,#1/)!&/)= (,)%"'0#
U#!%!-.# 2&#)(/')@ 0/="!/)#8
V'B#0#)& %/('"%#" 2-.'"#!8
V,#1'+!&.,
5#/D*"# %/('"%#"(
H-*&# -')$*(/')!1 (&!&# 2%#1/"/*08
H)A/#&, %/('"%#"
?'=)/&/B# %,($*)-&/') 20/1% &' (#B#"# -'=)/&/B# %/('"%#"@ %#0#)&/!8
V''% %/('"%#"(
4(,-.'(/(

!"#$% &'()*+,-& .&&+/0.1-) 2013 7-*073-*.4 (-*5+6& &'&1-, 0(5+45-,-(1
H-*&# /)E!00!&'", %#0,#1/)!&/)= +'1,"!%/-*1')#*"'+!&.,
W*/11!/)QX!""#Y (,)%"'0#
H*&')'0/- %/('"%#"
V')')#*"'+!&., 2(/)=1#Z0*1&/+1#A8
V,!(&.#)/! ="!B/(
3#*"'+!&., 2-"!)/!18
41#A'+!&.,
4'1,)#*"'+!&.,

!H%!+&#% $"'0 &.# ;JJJ H0#"/-!) ?'11#=# '$ I.#*0!&'1'=, ?!(# T#C)/&/')( 2;JJJ@ 8*13*010& 9
:3-6,.10&, :;< RJJQ[\]8 G/&. +#"0/((/')< I#+"/)&#% :, +#"0/((/') '$ /̂1#,Q6/((@ _)-<@ ! (*:(/%/!", '$
`'.) /̂1#, a (')(@ _)-<

NO\ T< U#"0'(/11'FI'0' !)% I< 6< X"#,



!"#$%$&' (&")($*+,%$ "-)$&%.+,"/ "0 123 (.+,$/+) 0"& ($&,"4) "0 567 8$.&) )9::$)+)
(""& *;,/,*.; "9+*"<$ .))"*,.+$4 #,+= =,)+"&8 "0 >?123 $%$/+)@ A((&"B,<.+$;8 5C6DEF
"0 >?123 (.+,$/+) )="# &$*9&&$/*$ "& "/)$+ "0 /$# >?123 )8<(+"<) &$G9,&,/:
*"/+,/9$4 "9+(.+,$/+ <./.:$<$/+ "& =")(,+.;,H.+,"/ I)$,H9&$)' ()8*="),)' *":/,+,%$
4$+$&,"&.+,"/' .*9+$ *"/09),"/.; )+.+$J' ./4 CKF 4,$4 49$ +" 123L&$;.+$4 M>1
,/%";%$<$/+@DC'E5 N/ 0.*+' M>1 ,/%";%$<$/+ =.) -$$/ +=$ "/;8 0.*+"& *"/+&,-9+,/: +"
<"&+.;,+8 ,/ *"="&+) #=$&$ 7F "0 (.+,$/+) 4,$4 49&,/: +=$ O&)+ 7 8$.&) .0+$& 123
4,.:/"),)@EP M9<9;.+,%$ "&:./ 4.<.:$ .0+$& <"&$ +=./ CK 8$.&) "0 4,)$.)$ ,) &$;.+$4 +"
M>1 48)09/*+,"/ ./4 =8($&+$/),"/ ,/ CD ./4 DKF "0 123 (.+,$/+)' &$)($*+,%$;8' ./4 7F
4,$4 "0 ,/0$*+,"/ "& *$&$-&"%.)*9;.& 4,)$.)$ C7 8$.&) .0+$& 4,.:/"),) "0 123@EP'ED Q$/
8$.&) .0+$& 4,.:/"),) "0 123' P65KF (.+,$/+) *"/+,/9$ +" )="# ($&),)+,/: *;,/,*.; ),:/)

!"#$% &' 18<(+"<.+,* ./4 ,<<9/$L<"49;.+,/: +&$.+<$/+ "0 >?123 <./,0$)+.+,"/)@

>$9&"()8*=,.+&,*
<./,0$)+.+,"/) 18<(+"<.+,* +&$.+<$/+. N<<9/$L<"49;.+,/: +&$.+<$/+

1$,H9&$) A/+,L$(,;$(+,* +=$&.(8 !,:=L4")$ *"&+,*")+$&",4) "& $R$*+,%$
+&$.+<$/+ "0 $B+&./$9&.; 4,)$.)$
.*+,%,+8

S$;,&,9< >" )($*,O* )8<(+"<.+,* +=$&.(8 3R$*+,%$ +&$.+<$/+ "0 $B+&./$9&.;
4,)$.)$ .*+,%,+8

?)8*="),) A/+,()8*="+,* <$4,*.+,"/) 3R$*+,%$ +&$.+<$/+ "0 $B+&./$9&.;
4,)$.)$ .*+,%,+8

M$&$-&.; %.)*9;"(.+=8 A/+,*".:9;.+,"/ "& ./+,(;.+$;$+ .:$/+)
,/ )$;$*+$4 *.)$)

C@ !,:=L4")$ *"&+,*")+$&",4)
5@ M8+"+"B,* ,<<9/")9((&$)),%$)
P@ M"<-,/.+,"/ "0 -"+=

1+&"T$ C@ A/+,*".:9;.+,"/ 3R$*+,%$ +&$.+<$/+ "0 $B+&./$9&.;
4,)$.)$ .*+,%,+85@ A/+,(;.+$;$+ .:$/+)

Q&./)%$&)$ <8$;"(.+=8 >" )($*,O* )8<(+"<.+,* +=$&.(8 C@ !,:=L4")$ *"&+,*")+$&",4)
5@ M8+"+"B,* ,<<9/")9((&$)),%$)
P@ M"<-,/.+,"/ "0 -"+=

M":/,+,%$ 48)09/*+,"/ >" )($*,O* )8<(+"<.+,* +=$&.(8 3R$*+,%$ +&$.+<$/+ "0 $B+&./$9&.;
4,)$.)$ .*+,%,+8

A/B,$+8 ./4 4$(&$)),"/ C@ ?)8*="+=$&.(8
5@ M":/,+,%$L-$=.%,"9& +=$&.(8

3R$*+,%$ +&$.+<$/+ "0 $B+&./$9&.;
4,)$.)$ .*+,%,+8

P@ 19(("&+,%$L+8($ +=$&.(8
D@ U,"0$$4-.*T
7@ ?.,/ *"/+&";
V@ A/+,L4$(&$)),%$ .:$/+)
E@ A/B,";8+,*)

S&9:L,/49*$4 .)$(+,*
<$/,/:,+,)

W,+=4&.#.; ./4 .%",4./*$ "0
"R$/4,/: 4&9:)

>" )($*,O* ,<<9/"<"49;.+,/:
+=$&.(8

!$.4.*=$) X,:&.,/$ +&$.+<$/+)
A/+,L(;.+$;$+ .:$/+)

Q&$.+<$/+ "0 $B+&./$9&.; 4,)$.)$
.*+,%,+8

X"%$<$/+ 4,)"&4$&) S"(.<,/$ ./+.:"/,)+) C@ !,:=L4")$ *"&+,*")+$&",4)
5@ A/+,*".:9;.+,"/ ,0 &$;.+$4 +"

./+,L(=")(=";,(,4 ./+,-"4,$)

.N/*;94$) +&$.+<$/+ "0 )$*"/4.&8 *.9)$) )9*= .) 4&9:)' ,/0$*+,"/) ./4 <$+.-";,* (&"-;$<) &$;.+$4 +"
T,4/$8 ./4 ;,%$& 48)09/*+,"/' ./4 $;$*+&";8+$ 4,)+9&-./*$)@

>$9&"()8*=,.+&,* 123 5PY



 Neuropsychiatric lupus 

 
57 

 
Downloaded from http://apjai.digitaljournals.org. For personal use only. No other uses without permission. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The prevalence of total NPSLE and each NP 

manifestation in our study and other studies are 
presented in Table 2. The mortality rate in patients 
with NPSLE was 18.8%. One-fourth of deaths were 
related to CNS involvement, 16.7% were related to 
CNS infection, and the others were related to metabolic 
disorders, other organ involvement, or other organ 
infection. Subjects in the CNS involvement group 
were significantly more likely to have an onset of 
disease before the age of 35 years, acute 
exacerbations involing major organs 
(hematologic and nephritis), and dermatologic 
involvement and had a longer duration of disease 
(Table 3). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Multiple logistic regression analysis (Table 4) 

showed that the predictors of CNS exacerbations 
were hematologic involvement (adjusted OR, 1.18; 
95%CI, 1.04-1.34) and gastrointestinal involvement 
(adjusted OR, 1.78; 95%CI, 1.24-2.55). 

Discussion 
The clinical data were retrospectively reviewed 

for better understanding and management of this 
complex, multi-system disease. Patients with SLE 
may present with a wide range of NP clinical features, 
which may be related to the disease itself or to non-
SLE causes such as infection, metabolic disorder, 
reactions to medications and stress. As there is no 
single diagnostic gold standard for the group of NPSLE 

Table 2.  NP manifestations in SLE from this study and selected series  

Neuropsychiatric syndromes 

 

Ainiala et al.7 

(2001) 

Mok CC et al.9 

(2001) 

Brey et al. 8 

(2002) 

Kasitanon et al.10 

(2002) 

Present Study 

(2012) 

Number of NPSLE episodes/ 

number of patients 
122/42 113/96 239/128 98/91 103/97 

Incidence of NPSLE 91% (42/46) 19% (96/518) 80% (102/128) 23% (91/390) 13% (97/738) 

Category of neurophychiatric 

episodes 
per total patients per total episodes per total patients per total episodes per total episodes 

1. Aseptic meningitis 1 (2%) 1% - - 1 (1.0%) 

2. Cerebrovascular disease 7 (15%) 19% 2 (2%) 2 (2.0%) 23 (22.3%) 

3. Demyelinating syndrome 1 (2%) 1.5% - - - 

4. Headache 25 (54%) 4% 73 (57%) - 2 (1.9%) 

5. Movement disorder 

(chorea) 
1 (2%) 2% 1 (1%) - - 

6. Myelopathy - 8% - 6 (6.1%) 8 (7.8%) 

7. Seizure disorders 4 (9%) 28% 21 (16%) 53 (54.1%) 32 (31.1%) 

8. Acute confusional state 3 (7%) 14% - 11 (11.2%) - 

9. Anxiety disorders 6 (13%) 1.5% 27 (24%) - - 

10. Cognitive dysfunction 37 (80%) - 53 (79%) - - 

11. Mood disorders 20 (44%) 6% 25 (23%) - 1 (1.0%) 

12. Psychoses - 11% 6 (5%) 13 (13.3%) 23 (22.3%) 

13. Guillain Barre syndrome - - - - 1 (1.0%) 

14. Autonomic disorder - - - - - 

15. Mononeuropathy,  

single/multiple 
- 1.5% 9 (8%) - 1 (1.0%) 

16. Myasthenia gravis 1 (2%) - - - - 

17. Neuropathy, cranial 3 (7%) 3% 2 (2%) - 1 (1.0%) 

18. Plexopathy - - - - - 

19. Polyneuropathy 13 (28%) 1% 20 (22%) 5 (5.1) 10 (9.7%) 
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Table 3. Comparisons of clinical features between 
patients with and without central nervous system (CNS) 
SLE 

Variables 

Without 

CNS SLE 

(n=654) 

With CNS 

SLE (n=84) 
p-value 

Female  612 (93.7) 80 (95.2) 0.554 

Age at onset < 35 yr 490 (74.9) 74 (88.1) 0.005 

Mean duration of disease 6.7 (5.7) 8.1 (5.4) 0.005 

Major organ flares1 

   Hematologic 

   Nephritis 

   Gastrointestinal 

   Cutaneous vasculitis 

   Cardiopulmonary 

   Serositis 

286 (43.7) 

104 (15.9) 

215 (32.9) 

6 (0.9) 

30 (4.6) 

19 (2.9) 

19 (2.9) 

56 (66.7) 

34 (40.5) 

43 (51.2) 

3 (3.6) 

8 (9.5) 

2 (2.4) 

5 (6.0) 

<0.0001 

<0.001 

0.001 

0.072 

0.065 

0.786 

0.140 

Minor organ flares1 

   Arthritis 

   Dermatologic 

204 (31.2) 

100 (15.3) 

146 (22.3) 

34 (40.5) 

13 (15.5) 

28 (33.3) 

0.088 

0.969 

0.026 

Hypoalbuminemia 238 (36.4) 32 (38.1) 0.236 

Antibodies    

   Antinuclear antibodies (ANA) 

 

68 (10.4) 

 

14 (16.7) 

 

0.785 

   Antibody to dsDNA  119 (18.2) 10 (11.9) 0.076 

Note. 1patients might have more than one organ involvement. 
 
 

syndromes, the diagnostic assessment of individual 
patients is determined by use of clinical assessment, 
auto-antibodies and neuroimaging data. 

The 13% prevalence of NPSLE found in our 
study is less than that reported in previous studies.7, 8 
This finding may be because the prevalence varies 
with different population groups and regions 
(including the age of SLE onset, race, ethnicity and 
socioeconomic status) and study methodology. Our 
findings (Table 2) regarding the prevalence of 
NPSLE and each NP manifestation are similar to 
those reported by Mok et al.9 on Chinese patients, 
but different than the reports from Ainiala et al.,7 
Brey et al.8 and Kasitanon et al.10 

Five previous SLE cohort studies7-9, 11, 12 showed 
that the most common of the 19 NP syndromes were 
cognitive function (55-80%), headache (24-72%), 
mood disorder (14-57%), cerebrovascular disease 
(5-18%), seizures (6-51%), polyneuropathy (3-28%), 
anxiety (7-24%) and psychoses (0-8%), whereas in 
our study, seizures, psychoses and cerebrovascular 
disease  were the most common NP features. In our 

Table 4. Multiple logistic regression analysis showed 
factors significantly associated with central nervous 
system (CNS) SLE 

 
 

study, none of the patients had any cognitive 
dysfunction, anxiety disorders, mood disorders, 
acute confusional states, demyelinating syndromes, 
movement disorders, autonomic disorders, cranial 
neuropathy, plexopathy or myasthenia gravis. 
Possible explanations for the difference follow. 

In some cases, it is difficult to determine whether 
occasional NP manifestations in SLE patients, 
particularly the minor or softer NP manifestations 
(e.g., headache, mild cognitive dysfunction, anxiety 
and some mood disorders) reflect organic damage 
caused by SLE, or are simply psychological reactions to 
the stress or having a major chronic systemic illness 
or an unrelated condition. Second, we did not detect 
any cognitive dysfunction because a simple screening 
test for cognitive dysfunction is not currently 
available for routine clinical use, due to the lack of 
a single standard neuropsychological test for every 
presentation of SLE. Third, characteristics of 
NPSLE are also present in asymptomatic patients 
and some abnormalities may be detected using 
available diagnostic tools, so there are unexpected 
and widespread NPSLE involvements in a wider 
than expected population. Lastly, in clinical settings, 
consultation with other specialists may require 
experts in rheumatology and psychology. An 
interesting finding was the association of a high 
mortality in SLE patients with seizures. Although 
there was a high prevalence of seizures in our study, 
seizures can occur, either in the setting of active 
generalized multisystem lupus or as isolated 
neurological events that may be related to old 
structural lesions, or acute inflammation from a 
variety of causes. 

Psychosis is also a common NP feature in our 
findings. It should be stressed that these patients 
may have acute psychoses as a primary manifestation of 
CNS system involvement, corticosteroid induced 
psychosis or a primary psychotic disorder not 
related to SLE. Psychosis is, however, most 
probably related to a direct SLE-mediated organ 
dysfunction in the CNS if the onset of psychosis is 
accompanied by other evidence of exacerbation of 

Variables OR (95% CI) p-value 

Hematologic involvement 1.18 (1.04-1.34) 0.010 

Gastrointestinal involvement 1.78 (1.24-2.55) 0.002 
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Clinical features and predictive factors in neuro-
psychiatric lupus 
 Piyawan Chiewthanakul, Kittisak Sawanyawisuth, Chingching Foocharoen and Somsak Tiamkao 

Summary  

Background: Neuropsychiatric lupus (NPL) can 
present with a wide variety of clinical manifesta-
tions secondary to major organ involvement. 
These are often difficult to diagnose and treat 
with a high mortality.  

Objective: This study aims to describe the 
prevalence, clinical features and predictive factors 
for NPL patients.  

Methods: Patients with SLE were retrospectively 
reviewed for 5 years, between January 2000 and 
August 2005. The prevalence, clinical features 
and predictive factors for NPL patients were 
studied. Neuropsychiatric (NP) syndromes were 
defined using the American College of 
Rheumatology (ACR) nomenclature and case 
definitions.  

Results: 750 patients with SLE were studied; 13 
patients were excluded due to incomplete data. 
The mean age was 35+ 11.7 years and 95.2% 
were female. The mean SLE disease duration was 
6.9+ 5.6 years. Eleven of the 19 ACR NP 
syndromes were identified and NP manifestations 
occurred in 97 patients (13%) with a total of 103 
NP events. Central nervous system (CNS) 
manifestations accounted for 87% (84 patients), 
while involvement of the peripheral nervous 
system (PNS) 13% (13 patients). The three most 
frequent manifestation were seizures (31.1%), 
followed by psychoses (22.3%), and cerebrovascular 
disease (22.3%). CNS involvement was strongly 
associated with hematologic and gastrointestinal 
involvements. The mortality rate in patients with 
NPSLE was 18.8%.  

 

 

 

 

 

Conclusion: seizures, psychoses and cerebro-
vascular disease were the three most common NP 
features in SLE patients. CNS involvement was 
strongly associated with hematologic and 
gastrointestinal involvement. (Asian Pac J Allergy 
Immunol 2012;30:55-60) 

Key words: neuropsychiatric, systemic lupus 
erythematosus, predictive factors, clinical features 

Introduction 
Systemic lupus erythematosus (SLE) is a 

prototypic autoimmune disease affecting multiple 
organ systems. Neuropsychiatric SLE (NPSLE) or 
neuropsychiatric lupus (NPL) is the main 
manifestation that may affect patients physically and 
mentally, and also lower their quality of life.1 

NPSLE occurs in between 20 and 80% of SLE 
patients. The central nervous system (CNS) 
involvement usually causes severe illness and or 
death. There are several specific autoantibodies 
associated with NPSLE. The presence of 
antiphospholipid antibodies is significantly associated 
with cerebrovascular disease and cognitive dysfunc-
tion, whereas anti-ribosomal P antibodies are 
strongly associated with psychosis and depression in 
SLE.2-4 However, other clinical predictors for 
NPSLE are limited. Here, we did a large retrospective 
review to find predictive factors for neuropsychiatric 
syndromes, particularly CNS involvement in SLE 
patients. 

Methods 

We enrolled 750 patients who were age over 15 
years and met the diagnostic criteria of SLE5 in 
Srinagarind hospital, Khon Kaen, Thailand between 
January 2000 and August 2005. Charts were 
retrospectively reviewed by a rheumatologist. Each 
patient was evaluated and baseline characteristics, 
age of disease onset, duration of diseases, previous 
organ involvement,5 neuropsychiatric manifestations, 
laboratory results, treatment, and treatment outcome 
were recorded. Neuropsychiatric manifestations6 
were  recorded using the ACR NPSLE nomenclature  
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Table 3. Comparisons of clinical features between 
patients with and without central nervous system (CNS) 
SLE 

Variables 

Without 

CNS SLE 

(n=654) 

With CNS 

SLE (n=84) 
p-value 

Female  612 (93.7) 80 (95.2) 0.554 

Age at onset < 35 yr 490 (74.9) 74 (88.1) 0.005 

Mean duration of disease 6.7 (5.7) 8.1 (5.4) 0.005 

Major organ flares1 

   Hematologic 

   Nephritis 

   Gastrointestinal 

   Cutaneous vasculitis 

   Cardiopulmonary 

   Serositis 

286 (43.7) 

104 (15.9) 

215 (32.9) 

6 (0.9) 

30 (4.6) 

19 (2.9) 

19 (2.9) 

56 (66.7) 

34 (40.5) 

43 (51.2) 

3 (3.6) 

8 (9.5) 

2 (2.4) 

5 (6.0) 

<0.0001 

<0.001 

0.001 

0.072 

0.065 

0.786 

0.140 

Minor organ flares1 

   Arthritis 

   Dermatologic 

204 (31.2) 

100 (15.3) 

146 (22.3) 

34 (40.5) 

13 (15.5) 

28 (33.3) 

0.088 

0.969 

0.026 

Hypoalbuminemia 238 (36.4) 32 (38.1) 0.236 

Antibodies    

   Antinuclear antibodies (ANA) 

 

68 (10.4) 

 

14 (16.7) 

 

0.785 

   Antibody to dsDNA  119 (18.2) 10 (11.9) 0.076 

Note. 1patients might have more than one organ involvement. 
 
 

syndromes, the diagnostic assessment of individual 
patients is determined by use of clinical assessment, 
auto-antibodies and neuroimaging data. 

The 13% prevalence of NPSLE found in our 
study is less than that reported in previous studies.7, 8 
This finding may be because the prevalence varies 
with different population groups and regions 
(including the age of SLE onset, race, ethnicity and 
socioeconomic status) and study methodology. Our 
findings (Table 2) regarding the prevalence of 
NPSLE and each NP manifestation are similar to 
those reported by Mok et al.9 on Chinese patients, 
but different than the reports from Ainiala et al.,7 
Brey et al.8 and Kasitanon et al.10 

Five previous SLE cohort studies7-9, 11, 12 showed 
that the most common of the 19 NP syndromes were 
cognitive function (55-80%), headache (24-72%), 
mood disorder (14-57%), cerebrovascular disease 
(5-18%), seizures (6-51%), polyneuropathy (3-28%), 
anxiety (7-24%) and psychoses (0-8%), whereas in 
our study, seizures, psychoses and cerebrovascular 
disease  were the most common NP features. In our 

Table 4. Multiple logistic regression analysis showed 
factors significantly associated with central nervous 
system (CNS) SLE 

 
 

study, none of the patients had any cognitive 
dysfunction, anxiety disorders, mood disorders, 
acute confusional states, demyelinating syndromes, 
movement disorders, autonomic disorders, cranial 
neuropathy, plexopathy or myasthenia gravis. 
Possible explanations for the difference follow. 

In some cases, it is difficult to determine whether 
occasional NP manifestations in SLE patients, 
particularly the minor or softer NP manifestations 
(e.g., headache, mild cognitive dysfunction, anxiety 
and some mood disorders) reflect organic damage 
caused by SLE, or are simply psychological reactions to 
the stress or having a major chronic systemic illness 
or an unrelated condition. Second, we did not detect 
any cognitive dysfunction because a simple screening 
test for cognitive dysfunction is not currently 
available for routine clinical use, due to the lack of 
a single standard neuropsychological test for every 
presentation of SLE. Third, characteristics of 
NPSLE are also present in asymptomatic patients 
and some abnormalities may be detected using 
available diagnostic tools, so there are unexpected 
and widespread NPSLE involvements in a wider 
than expected population. Lastly, in clinical settings, 
consultation with other specialists may require 
experts in rheumatology and psychology. An 
interesting finding was the association of a high 
mortality in SLE patients with seizures. Although 
there was a high prevalence of seizures in our study, 
seizures can occur, either in the setting of active 
generalized multisystem lupus or as isolated 
neurological events that may be related to old 
structural lesions, or acute inflammation from a 
variety of causes. 

Psychosis is also a common NP feature in our 
findings. It should be stressed that these patients 
may have acute psychoses as a primary manifestation of 
CNS system involvement, corticosteroid induced 
psychosis or a primary psychotic disorder not 
related to SLE. Psychosis is, however, most 
probably related to a direct SLE-mediated organ 
dysfunction in the CNS if the onset of psychosis is 
accompanied by other evidence of exacerbation of 

Variables OR (95% CI) p-value 

Hematologic involvement 1.18 (1.04-1.34) 0.010 

Gastrointestinal involvement 1.78 (1.24-2.55) 0.002 



Complications	  gastro-‐intestinale	  
•  Pancréa-te	  aigue	  
	  	  	  	  -‐	  Fréquence	  de	  1	  à	  8	  %	  

	  	  	  	  -‐	  Poussée	  de	  maladie	  lupique	  

•  ASeinte	  des	  Vx	  mésentériques	  :	  ulcéra;on,	  perfora;on,	  
saignements	  

•  Pancréa-te	  
•  ASeinte	  hépa-que	  :	  hépa;te	  chronique,	  cirrhose	  
•  Péritonite	  (	  sérite).	  



Complications	  de	  la	  grossesse	  

Complica-ons	  maternelles	  
	  	  	  -‐	  Prééclampsie	  
	  	  	  -‐	  Poussée	  lupique	  
	  	  	  -‐	  HTA	  
	  	  	  -‐	  Aggrava;on	  d’une	  néphropathie	  lupique	  

Complica-ons	  fœtales	  
	  	  	  	  -‐	  MFIU	  
	  	  	  	  -‐	  RCIU	  
	  	  	  	  -‐	  BAV	  congénital	  



A Systematic Review and Meta-Analysis of Pregnancy
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and Lupus Nephritis
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Background and objectives: Studies of the impact of systemic lupus erythematosus (SLE) and its pregnancy complications
have yielded conflicting results. Major limitations of these studies relate to their small numbers of patients and retrospective
designs. The aim of this study was to perform a systematic literature review of pregnancy outcomes in women with SLE and
a meta-analysis of the association of lupus nephritis with adverse pregnancy outcomes.

Design, setting, participants, & measurements: We searched electronic databases from 1980 to 2009 and reviewed papers
with validity criteria. Random-effects analytical methods were used to evaluate pregnancy complications rates.

Results: Thirty-seven studies with 1842 patients and 2751 pregnancies were included. Maternal complications included
lupus flare (25.6%), hypertension (16.3%), nephritis (16.1%), pre-eclampsia (7.6%), and eclampsia (0.8%). The induced abortion
rate was 5.9%, and when excluded, fetal complications included spontaneous abortion (16.0%), stillbirth (3.6%), neonatal
deaths (2.5%), and intrauterine growth retardation (12.7%). The unsuccessful pregnancy rate was 23.4%, and the premature
birth rate was 39.4%. Meta-regression analysis showed statistically significant positive associations between premature birth
rate and active nephritis and increased hypertension rates in subjects with active nephritis or a history of nephritis. History
of nephritis was also associated with pre-eclampsia. Anti-phospholipid antibodies were associated with hypertension,
premature birth, and an increased rate of induced abortion.

Conclusions: In patients with SLE, both lupus nephritis and anti-phospholipid antibodies increase the risks for maternal
hypertension and premature births. The presented evidence further supports timing of pregnancy relative to SLE activity and
multispecialty care of these patients.

Clin J Am Soc Nephrol 5: 2060–2068, 2010. doi: 10.2215/CJN.00240110

S ystemic lupus erythematosus (SLE) is a multisystem
autoimmune connective tissue disorder that primarily
affects women of childbearing age. Normal fertility and

sterility rates have been reported, and as such, pregnancy is a
frequent occurrence in these patients (1).

Two major issues exist regarding the risks and management of
pregnancy in women with SLE and renal disease. First, pregnancy
may increase SLE activity and the short- and long-term adverse
effects on renal function, potentially leading to accelerated pro-
gression to end-stage renal disease. Second, these pregnancies are
at high risk for maternal and fetal complications, including spon-
taneous abortion and premature delivery, intrauterine growth
retardation (IUGR), and superimposed pre-eclampsia. However,
multiple studies directed at elucidating the impact of SLE on
pregnancy outcomes have yielded conflicting results.

Although early studies suggested an association between
SLE and poor pregnancy prognosis (2,3), more recent data have
shown improved outcomes, (4,5), including recently quoted
live birth rates in at least 85% of pregnancies. Published data
have identified several risk factors for poor pregnancy out-
comes, including hypertension (6), anti-phospholipid syn-
drome, and SLE renal involvement (7–9).

The impact of lupus nephritis on fetal and maternal prog-
noses is not fully understood and has been a subject of contro-
versy. Stable renal disease throughout pregnancy has been
observed in some SLE patients, even in those with lupus ne-
phritis and diffuse glomerular lesions (10,11). In contrast, the
rate of pregnancy loss in patients with active nephritis was
reported to be as high as 60% (12). However, the studies sup-
porting this association are retrospective in character, with
relatively small numbers of patients. In this study, we perform
a systematic review and meta-analysis by combining informa-
tion from relevant studies to (1) examine the association of
maternal and fetal complications and SLE and (2) study the
effects of the activity of lupus nephritis, including the World
Health Organization biopsy classification, and the presence of
anti-phospholipid antibodies (APAs) on pregnancy outcomes.
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sion analysis showed positive associations between APAs and
hypertension in pregnancy, premature birth, and induced abor-
tion. Conceivably, an increased risk for hypertension in these
patients may lead to a higher risk for pre-eclampsia, a well-
recognized pregnancy complication among patients with anti-
phospholipid syndrome (46).

The main weakness of our paper is that of all meta-analyses:
it is limited by the quality of the studies included. Because the
studies were mainly observational in nature, the statistical com-
bination of data might have been subject to selection and re-
porting biases (47). By establishing a strict methodology and a
predefined review process, including a validity scale, we elim-
inated bias from our analysis where possible. Our review pro-
cess was also designed to ensure that studies included were of
appropriate quality because we excluded papers with insuffi-
cient methodological details, as well as those with apparent
deficiencies in trial design. This is in keeping with internation-
ally accepted approaches to meta-analysis (48). Furthermore, by
using a random-effects approach for all parameters that
showed study heterogeneity, we appropriately accounted for

the study design variability in our analyses. We included pa-
pers of all languages by using translators when needed.

Our analysis showed positive associations between hyper-
tension and both active nephritis and a history of nephritis in
those patients with biopsy-proven lupus nephritis. We further
stratified pregnancy outcomes by the World Health Organiza-
tion lupus nephritis classification, which showed no differences
in either fetal or maternal outcomes. However, a limited
amount of data were available for this analysis, with only seven
and five studies reporting sufficient data on fetal and maternal
outcomes, respectively. In addition, the renal histologic pattern
might not have influenced the pregnancy outcomes because of
the fact that most of these biopsies were performed years before
the pregnancies that were analyzed. Finally, data that were
provided by the studies included in the meta-analysis were not
sufficient to analyze the impact of the level of kidney function
and the degree of proteinuria at the start of pregnancy on
kidney function and pregnancy outcomes. These important
clinical questions should be addressed by future prospective
studies.

Table 5. Maternal events analysis

Event Denominator
Fixed-Effects Analysis Random-Effects Analysis

Test for
Heterogeneity

Estimated Rate
(95% CI)

Estimated Rate
(95% CI) SD Estimatea

Maternal deathb No. of Pregnancies !0.001 2.1% (1.3%, 3.0%) 1.0% (0.0%, 2.0%) 1.3%
Strokeb No. of Pregnancies 1.00 0.8% (0.0%, 1.5%) — —
Hypertension No. of Pregnancies !0.001 15.3% (13.3%, 17.3%) 16.3% (10.3%, 22.3%) 11.2%
Pre-eclampsia No. of Pregnancies !0.001 9.1% (7.4%, 10.8%) 7.6% (3.6%, 11.6%) 7.6%
Eclampsia No. of Pregnancies 0.184 0.8% (0.0%, 1.6%) — —
Active nephritis No. of Pregnancies !0.001 19.0% (17.4%, 20.6%) 16.1% (9.0%, 23.2%) 18.9%
Flares No. of Pregnancies !0.001 29.2% (27.3%, 31.0%) 25.6% (17.4%, 33.8%) 22.8%

aTo compute an estimate of the random-effects SD, which depends on the value of the complication rate, the central value
from the random-effects model (i.e., the random-effects estimated rate) was used in the calculation.

bRandom-effects estimates were not computed for maternal death or stroke because neither of the event rates showed study
heterogeneity.

Table 6. Summary of meta-regression of nephritis and adverse pregnancy outcomes

Y-Variable

Meta-Regression (X)

Active Nephritis History of Nephritis

Estimate (95% CI) P Estimate (95% CI) P

Induced abortion rate 0.0508 ("0.0863, 0.1878) 0.412 0.0480 ("0.0426, 0.1385) 0.269
Spontaneous abortions 0.0604 ("0.1352, 0.2560) 0.507 0.0324 ("0.0772, 0.1420) 0.540
Stillbirths 0.0193 ("0.0510, 0.0896) 0.544 "0.0183 ("0.0754, 0.0387) 0.506
Neonatal death rate 0.0496 ("0.0296, 0.1289) 0.163 0.0312 ("0.0091, 0.0715) 0.136
Unsuccessful pregnancy 0.0502 ("0.1706, 0.2709) 0.622 0.0041 ("0.1200, 0.1282) 0.943
IUGR rate "0.0855 ("0.3115, 0.1405) 0.457 "0.087 ("0.1450, 0.1277) 0.892
Premature birth rate 0.4261 (0.0627, 0.7896) 0.020 0.1717 ("0.0462, 0.3896) 0.111
Hypertension rate 0.5379 (0.2647, 0.8112) !0.001 0.2931 (0.1763, 0.4009) !0.001
Preeclampsia 0.1055 ("0.1237, 0.3348) 0.328 0.1352 (0.0176, 0.2528) 0.017
Eclampsia 0.0174 ("0.0423, 0.0772) 0.252 0.0174 ("0.0423, 0.0772) 0.252
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Table 2
Increased lupus activity in pregnancy increases pregnancy complications.

Complication
Moderate to severely active SLE

(n=57)
Inactive or mildly active SLE

(n=210) P-value

Miscarriage 7% 7% 0.9

Stillbirth: 16% 5% <0.01

Extreme Preterm (<28 weeks gestation) 17% 6% 0.09

Late Preterm (28 to 37 weeks gestation) 49% 26% <0.001

Small for gestational age baby (<10th percentile weight for gestational
age)

30% 21% 0.23

Data from Clowse MEB, Magder L, Witter F, Petri M. The impact of increased lupus activity on obstetric outcomes. Arthritis Rheum, 2005. 52(2): p.
514–21
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Lupus Activity in Pregnancy

Megan E. B. Clowse, MD, MPH
Associate Professor of Medicine, Division of Rheumatology & Immunology, Duke University Medical
Center, Durham, North Carolina

Abstract
Pregnancy in a woman with Systemic Lupus Erythematosus (SLE) can be complicated by both lupus
activity and pregnancy mishaps. The majority of recent studies demonstrate an increase in lupus
activity during pregnancy, perhaps exacerbated by hormonal shifts required to maintain pregnancy.
Increased lupus activity, in turn, prompts an elevated risk for poor pregnancy outcomes, including
stillbirth, preterm birth, low birth weight, and preeclamspsia. Fortunately, the majority of pregnancies
in women with SLE are successful. However, the interaction between pregnancy and SLE activity
can lead to complications for both mother and baby.

Keywords
Systemic lupus erythematosus; Pregnancy; Disease activity; Hydroxychloroquine; Azathioprine

Introduction
Systemic Lupus Erythematosus (SLE) primarily affects women in their reproductive years,
making the issue of pregnancy important to many patients. There are an estimated 4500
pregnancies to women with SLE each year in the United States. 1, 2

The impact of pregnancy on SLE activity has been debated in the literature, but the majority
of studies endorse an increase in disease activity during pregnancy. In some patients, this will
mean a dramatic worsening of symptoms that can be life-threatening. Most patients, however,
will have an increase in symptoms making pregnancy uncomfortable, but not impacting their
long-term survival.

Women with SLE have complicated pregnancies: one third will result in a cesearean section,
33% will have preterm birth, and over 20% will be complicated by preeclampsia. 1, 3 Increased
lupus activity, particularly prior to conception and early in pregnancy, significantly increases
the risks for these complications. For this reason, timing pregnancy to coincide with a period
of SLE quiescence is a worthy goal.

This article will address the impact of pregnancy on SLE activity, of SLE activity on pregnancy
outcome, and the treatment of women with SLE to minimize these effects.
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Conclusion	  
•  Les	  complica;ons	  graves	  du	  lupus	  sont	  nombreuses:	  
	  	  	  	  	  	  	  	  	  	  	  	  CARDIAQUE,	  PULMONAIRE,	  RESPIRATOIRE,	  HEMATOLOGIQUE,	  	  
INFECTIEUSE	  et	  NEUROLOGIQUE	  
•  Les	  plus	  fréquentes:	  Infec;euses	  et	  rénales	  
•  Grande	  évolu;on	  du	  pronos;c	  au	  cours	  des	  dernières	  décennies.	  	  

•  2	  types	  de	  complica;ons:	  
	  	  	  	  	  	  	  	  	  	  	  	  -‐	  liées	  à	  l’ac;vité	  et	  à	  l’ancienneté	  de	  la	  maladie	  
	  	  	  	  	  	  	  	  	  	  	  	  -‐	  liées	  au	  traitement	  

•  Aeeinte	  rénale=	  facteur	  pronos;que	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Merci	  de	  votre	  aSen-on…	  


