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Clusters of Clinical and Immunologic Features in Systemic
Lupus Erythematosus: Analysis of 600 Patients

From a Single Center

Josep Font, Ricard Cervera, Manuel Ramos-Casals, Mario Garcı́a-Carrasco,

Juan Sentı́s, Carme Herrero, Jose-Antonio del Olmo, Alexandre Darnell, and

Miguel Ingelmo

Objective: To analyze the prevalence and characteristics of the main clinical,

hematologic, and immunologic manifestations of systemic lupus erythemato-

sus (SLE) in a cohort of 600 consecutive patients from a single center, and to

determine the specific characteristics of organ involvement in a homogeneous

SLE population.

Methods: Patients were consecutively seen in our department either as

inpatients or outpatients between 1980 and 2001. All had documented medical

histories and underwent a medical interview as well as a routine general

physical examination. Clinical and serologic characteristics of all patients were

consecutively collected in a protocol form.

Results: The final cohort (survival cohort) consisted of 533 (89%) women and

67 (11%) men (female to male ratio, 8:1), with an average of 29 new patients

per year. Mean age at onset of symptoms attributable to the disease was 31

years (range, 5 to 84 years) and mean age at the time of diagnosis of SLE was

33 years (range, 6 to 85 years). The most frequent SLE involvement was

articular involvement, found in 498 patients (83%), followed by hematologic

involvement in 451 patients (75%), specific SLE cutaneous involvement in 354

patients (59%), constitutional features in 252 patients (42%), and nephropathy

in 203 patients (34%). Patients enrolled in the protocol before 1991 had a higher

frequency of central nervous system (CNS) involvement (27% vs 10%, P <
.001), thrombotic events (17% vs 9%, P � .003), and abnormal hematologic

parameters (85% vs 66%, P < .01), but a lower frequency of articular involve-

ment (79% vs 86%, P � .038) than those enrolled after 1991. The following were

observed associations: specific SLE cutaneous involvement was associated
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218 FONT ET AL
with anti-Sm antibodies; renal involvement with hemolytic anemia and anti–

double-sranded DNA antibodies; CNS involvement with thrombocytopenia

and immunoglobulin G–anticardiolipin; thrombotic events with low total he-

molytic complement, immunoglobulin G–anticardiolipin, and lupus anticoag-

ulant; and myositis with anemia and anti-ribonucleoprotein antibodies.

Conclusion: This large study, performed in a single center, has shown cluster

associations between certain clinical, hematologic, and immunologic features

of SLE, reflecting specific patterns of disease expression. The accurate evalu-

ation of clinical features and laboratory markers at disease diagnosis and

during evolution may improve the clinical treatment of SLE patients.

Semin Arthritis Rheum 33:217-230. © 2004 Elsevier Inc. All rights reserved.

INDEX WORDS: Systemic lupus erythematosus; clinical manifestations; immu-
nologic features; autoantibodies.
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YSTEMIC LUPUS erythematosus (SLE) is
considered the most clinically and serologi-

ally diverse autoimmune disease because it may
ffect any organ and display a broad spectrum of
linical manifestations (1). In addition, SLE is
efined by the almost-invariable presence in the
lood of antibodies directed against 1 or more cell
omponents. Certain clinical features are associ-
ted with the presence of specific antinuclear anti-
odies (ANA) and genetic markers, and contribute
o the heterogeneity of the clinical patterns of SLE
xpression.

It is now thought that SLE can be divided into
ore homogeneous subsets with pathogenic, ther-

peutic, or prognostic significance (2-6). However,
he characterization of the different patterns of
LE expression is complex, especially when small
eries of patients or cohorts from different ethnici-
ies are analyzed. The aim of this study was to
nalyze the prevalence and characteristics of the
ain clinical, hematologic, and immunologic man-

festations of SLE in a cohort of 600 consecutive
atients from a single center, to determine the
pecific characteristics of organ/system involve-
ent in a homogeneous SLE population.

METHODS

atient Selection

Patients were consecutively seen in our unit
ither as inpatients or outpatients between 1980
nd 2001. All had documented medical histories
nd underwent a medical interview as well as a
eneral physical examination. Clinical and sero-
ogic characteristics of all patients were consecu-

ively collected in a protocol form. Salient features
ncluded were 1) age at onset of the disease,
efined as the initial manifestation clearly attribut-
ble to SLE; 2) age at diagnosis, defined as the age
hen the patient fulfilled 4 or more of the 1997

evised American College of Rheumatology crite-
ia for the classification of SLE (7); 3) age at
rotocol entry; 4) clinical manifestations at disease
nset; and 5) cumulative clinical, hematologic, and
mmunologic manifestations (from disease onset
ntil protocol entry).

efinition of Organ/System Involvement

1. Specific cutaneous SLE involvement: pres-
ence of malar rash (fixed erythema, flat or
raised, over the malar eminences, tending to
spare the nasolabial folds), cutaneous discoid
lesions (raised erythematosus patches with
adherent keratotic scaling and follicular plug-
ging), subacute cutaneous lesions (photosen-
sitive, nonscarring dermatitis appearing as
either papulosquamous or annular lesions),
and/or lupus panniculitis. Other cutaneous
features were considered nonspecific findings
of SLE.

2. Articular involvement: presence of nonero-
sive arthritis involving 2 or more peripheral
joints, characterized by tenderness, swelling,
or effusion.

3. Renal involvement: 1) persistent proteinuria
�0.5 g/d; 2) microhematuria and/or cellular
casts (red cell, hemoglobin, granular, tubular,
or mixed); or 3) otherwise-unexplained ele-
vation of serum creatinine �75 �mol/L. Re-
nal biopsies were reviewed by 2 pathologists
and categorized according to the modified

classification proposed by the World Health
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219CLINICAL AND IMMUNOLOGIC FEATURES IN SLE
Organization (8): type I, normal kidney; type
II, mesangial glomerulonephritis (presence of
mesangial deposits with mesangial hypercel-
lularity); type III, focal proliferative glomer-
ulonephritis (inflammatory changes affecting
some glomeruli but leaving other unin-
volved); type IV, diffuse proliferative glo-
merulonephritis (virtually all glomeruli show
inflammation); type V, membranous ne-
phropathy (diffuse generalized thickening of
the capillary wall and predominant in-
tramembranous and/or subepithelial electro-
dense deposits, without inflammatory changes).

4. Central nervous system (CNS) involvement,
seizures, psychosis, chorea, transverse myelitis,
cranial neuritis or migraine, in the absence of
drugs or known metabolic disturbances, (eg,
uremia, ketoacidosis, or electrolyte imbal-
ance). Peripheral neuropathies were excluded.

5. Thrombotic events: 1) clinically diagnosed
venous and/or arterial thrombosis, confirmed
by complementary tests; or 2) cardiac valvu-
lopathy.

6. Lung involvement: 1) persistent cough and/or
dyspnea, with chronic diffuse interstitial in-
filtrates on radiographs, altered pattern on
pulmonary function studies, and/or evidence
of pulmonary alveolitis/fibrosis in computed
tomography scan; or 2) pulmonary hyperten-
sion. Pulmonary edema, adult respiratory dis-
tress syndrome, infectious pneumonia, ma-
lignancy, and granulomatous disease must be
excluded.

7. Muscle involvement: muscle weakness ac-
companied by elevation of muscle enzymes,
with electromyography or biopsy findings
characteristic of myositis.

8. Other features:

● Constitutional manifestations: 1) fever (tem-
perature �38°C or 100°F in the absence of
infection); or 2) adenopathy (enlarged nodes
�0.5 cm in the cervical region, axilla, or
inguinal area in the absence of infection or
malignancy).

● Cutaneous/vascular features: 1) Raynaud phe-
nomenon (blanching of the fingers, toes, ears,
nose, tongue, induced by exposure to cold,
stress, or both; 2) livedo reticularis (reddish or
cyanotic discoloration of the skin with a re-

ticular pattern); or 3) cutaneous vasculitis.
● Hematologic features: 1) hemolytic anemia
(decrease �3g/dL in blood hemoglobin, co-
incident with a rise in conjugated bilirubin
and a reticulocyte count �5% at the time of
the hemolytic episode); 2) thrombocytope-
nia—�150,000/�L in the absence of offend-
ing drugs; c) leukopenia � 4,000/�L; 4) ele-
vated erythrocyte sedimentation rate (ESR)
(�50 mm/h); and 5) anemia (hemoglobin
�10 g/dL).

aboratory Studies

ANA were determined by indirect immunofluo-
escence by using mouse liver and Hep-2 cells as
ubstrate. Anti–double-stranded DNA (dsDNA)
ntibodies were determined by Farr ammonium
ulfate precipitation technique and indirect immu-

Table 1: Cumulative Clinical Features Since

the SLE Onset Until the Entry to the Protocol

in 600 Patients with SLE

Cumulative Clinical

Manifestations

Number of

Patients

Affected %

Arthritis 498 83
Malar rash 326 54
Fever 249 42
Photosensitivity 246 41
Nephropathy 203 34
Oral ulcers 179 30
Serositis 167 28
Raynaud phenomenon 134 22
Alopecia 107 18
Cutaneous vasculitis 77 13
Seizures/psychosis 74 12
Hemolytic anemia 50 8
Migraine 50 8
Subacute cutaneous lesions 48 8
Valvulopathy 45 8
Thrombosis 42 7
Myositis 39 7
Discoid lesions 33 6
Livedo reticularis 27 5
Lung involvement 21 4
Myocardium 6 2
Lymphadenopathy 8 1
Chorea 3 0.5
Liver involvement 2 0.3
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220 FONT ET AL
ofluorescence with Crithidia Lucilia as substrate.
recipitating antibodies to extractable nuclear an-

igens, including Ro/SS-A, La/SS-B, U1-sn ribo-
ucleoprotein (RNP), and Sm, were detected by
ounterimmunoelectrophoresis using calf and rab-
it thymus and human spleen extracts. Rheumatoid

Table 2: Hematologic and Immu

Parameter P

Elevated ESR
Anemia
Leukopenia
Lymphopenia
Thrombocytopenia
ANA
High anti-dsDNA
Ro/SS-A
La/SS-B
Sm
U1-sn RNP
RF
Hypocomplementemia

Low complement C3
Low complement C4
Low total CH50

Antiphospholipid antibodies
IgG aCL
IgM aCL
LA

Present or positive in some determination since SLE onset u

Table 3: Prevalence and Epidemiologic Data o

Organ/Syste

Organ/System

Involvement* Patients (%) Se

Articular 498 (83)
Hematologic 451 (75)
Specific SLE cutaneous 354 (59)
Constitutional 252 (42)
Renal 203 (34)
Cutaneous/vascular 193 (32)
CNS 107 (18)
Thrombotic 77 (13)
Muscular 39 (6)
Pulmonary 21 (3)

See definitions in the Methods section.

tatistical significance in the multivariate analysis †P � .05, ‡P � .01
actor (RF) was detected by latex test. Anticardio-
ipin (aCL) antibodies of the immunoglobulin (Ig)

and IgM isotypes were measured by an enzyme-
inked immunosorbent assay method as previously
escribed (9,10). Lupus anticoagulant (LA) activ-
ty was detected by coagulation assays (11).

ic Findings in Patients With SLE

* Tested %

592 22
550 20
600 66
600 82
600 31
600 99
600 90
564 23
567 8
600 13
540 14
565 12
583 48
583 31
583 38
583 43
561 24
561 15
561 9
561 15

ry into the protocol.

Patients With SLE, According to the Different

olvements

ale (%)

Mean Age at SLE

Diagnosis

Evolution

(mo)

� 32.0 � 0.7† 75.0 � 4.0
32.4 � 0.7 72.6 � 3.9
29.9 � 0.7� 76.9 � 6.0
32.9 � 1.0 81.0 � 5.7
28.7 � 0.9� 65.9 � 5.2
30.5 � 0.9‡ 62.5 � 5.1§

† 30.1 � 1† 97.1 � 8.7§
30.8 � 1.7 92.5 � 11.4†
36.2 � 2.9 66.2 � 10.2
34.3 � 3.4 49.0 � 16.4
nolog

ositive

131
112
396
492
183
596
537
128
44
75
75
69

279
182
222
251
137
82
51
84

ntil ent
f 600

m Inv

x, Fem

91
84
91
91
87
89
94
84
90
81
, §P � .005, �P � .001, in comparison with the entire cohort.
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221CLINICAL AND IMMUNOLOGIC FEATURES IN SLE
tatistical Analysis

Conventional chi-square and Fisher exact tests
ere used for analyzing qualitative differences,

nd the Student t test was used for comparison of
eans in large, independent samples of similar

ariance; P � .05 indicated statistical significance.
hen several independent variables appeared to

ig 1. Overlap between

rticular, cutaneous, and

enal involvement in 600

atients with SLE.
ave statistical significance in the univariate anal-
sis, a logistic regression test was performed to
ule out possible competing correlations of vari-
bles. Results of the analysis of continuous vari-
bles are indicated as mean � SEM. The statistical
nalysis was performed with the SPSS program
SPSS, Chicago, IL).

Fig 2. Overlap between

CNS, thrombotic, and mus-

cular events in 600 pa-

tients with SLE.
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222 FONT ET AL
RESULTS

eneral Characteristics

The final cohort (survival cohort) consisted of
33 (89%) women and 67 (11%) men (female to
ale ratio, 8:1) enrolled in a 22-year period (av-

rage, 29 new patients per year). Mean age at onset
f symptoms attributable to the disease was 31.1 �
.6 years (range, 5 to 84 years); mean age at the
ime of diagnosis of SLE was 32.7 � 0.6 years
range, 6 to 85 years). Mean age at protocol entry
as 37.2 � 0.6 years (range, 8 to 85 years).
volution of the disease from the onset of symp-

oms to protocol entry ranged from 6 to 648
onths (mean, 73.9 � 3.6 months).

Table 4: Prevalence of the Different Organ/S

Protocol Befo

Organ/System

Involvement† 1980-1990,

Articular 221 (7
Specific SLE cutaneous 163 (5
Renal 104 (3
CNS 74 (2
Thrombotic 48 (1
Muscular 24 (9
Pulmonary 14 (5
Other cutaneous-vascular 96 (3
Constitutional 128 (4
Hematologic 237 (8

Statistical significance in the multivariate analysis, in compa
See definitions in the Methods section.

Table 5: Hematologic Features (Present in Som

the Protocol) in Patients With SLE Accor

Articular
(N � 498)

Specific
Cutaneous

SLE (N � 354)

ESR �50 mm/h 110/492 (22) 69/350 (20)

Anemia (Hb �10 g/dL) 93/489 (19) 61/349 (18)

Hemolytic anemia 39 (8) 29 (8)

Leukopenia 333 (66.9) 225 (64)

Lymphopenia 409 (82) 284 (80)

Thrombocytopenia 149 (30) 98 (28)

OTE. All values in parentheses are percentages.
tatistical significance in the multivariate analysis: *P � .05, †
The prevalence of the main clinical manifesta-
ions accumulated from the onset of symptoms to
rotocol entry is summarized in Table 1. The
requency of the clinical features included in the
urrent SLE classification criteria were arthritis in
98 (83%) patients, malar rash in 326 (54%) pa-
ients, photosensitivity in 246 (41%) patients, ne-
hropathy in 203 (34%) patients, oral ulcers in 179
30%) patients, serositis in 167 (28%) patients,
eizures/psychosis in 74 (12%) patients, hemolytic
nemia in 50 (8%) patients, and discoid lesions in
3 (6%) patients. Clinical features not included in
he SLE criteria were detected in a substantial
umber of patients: fever in 249 (42%) patients,

Involvement of Patients Entered into the

d After 1991

t Protocol Entry

P Value1991-2001, n (%)

277 (86) .038*
191 (59) 1.000
99 (31) .100
33 (10) �.001*
29 (9) .003*
15 (5) .067
7 (2) .074

97 (30) .256
124 (38) .068
214 (66) �.001*

ith the entire cohort.

termination Since SLE Onset Until Entry into

o the Main Organ/System Involvement

/System Involvement

al
203)

CNS
(N � 107)

Thrombotic
(N � 77)

Muscular
(N � 39)

Pulmonary
(N � 21)

(29) 20 (19) 19 (25) 14 (36) 4 (19)

(31)§ 14 (13) 19 (25) 15 (39)* 10 (48)‡

(15)† 10 (9) 14 (18)‡ 2 (5) 2 (10)

(70) 76 (71) 54 (70) 31 (80) 13 (62)

(88) 91 (85) 68 (88) 34 (87) 19 (91)

(33) 46 (43)‡ 35 (46) 11 (28) 8 (38)

, ‡P � .005, §P � .001 in comparison with the entire cohort.
ystem

re an

Data a

n (%)

9)
9)
7)
7)
7)
)
)
5)
6)
5)

rison w
e De

ding t

Organ

Ren
(N �

55/201

62/200

30

143

178

66

P � .01
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223CLINICAL AND IMMUNOLOGIC FEATURES IN SLE
aynaud phenomenon in 134 (22%) patients, alo-
ecia in 107 (18%) patients, and cutaneous vascu-
itis in 77 (13%) patients.

ematologic and Immunologic Profile

The main hematologic and immunologic fea-
ures are summarized in Table 2. Elevated ESR,
rbitrarily defined as �50 mm/h, was detected in
31 of 592 (22%) patients, anemia (arbitrarily
efined as hemoglobin �10 g/dL) in 112 of 550
19%) patients, leukopenia (�4000/�L) in 396
66%) patients, lymphopenia (�1000/�L) in 492
82%) patients, and thrombocytopenia (platelet
ount �150/�L) in 183 (31%) patients.

A positive result of ANA was found in 596
99.5%) patients before enrollment in the protocol.
igh anti-dsDNA levels were found in 537 (90%)
atients. Anti–Ro/SS-A antibodies were found in
28 of 569 (23%) patients, anti–La/SS-B antibod-
es were found in 44 of 567 (8%) patients, anti–
1-snRNP antibodies were found in 75 of 540

14%) patients, and anti-Sm antibodies were found
n 75 (13%) patients. RF was found in 69 of 565
12%) patients. Hypocomplementemia was de-
ected in 279 of 583 (48%) patients: low comple-
ent C3 levels were found in 182 (31%) patients,

ow complement C4 levels in 222 (38%) patients,
nd low total hemolytic complement (CH50) levels

Table 6: Immunologic Features (Positive Res

Entry into the Protocol) in Patients With SLE

Articular
Involvement

(N � 498)

Specific SLE
Cutaneous

Involvement
(N � 354)

Renal
Involveme

(N � 203

ANA 496 (100) 350 (99) 203 (10

High dsDNA 446 (90) 309 (88) 197 (97

Ro/SS-A 105/471 (21) 87/338 (26) 35/194 (18

La/SS-B 39/471 (8) 35/338 (10) 13/194 (7)

Sm 64 (13) 55 (16)* 30 (15

RNP 66/471 (14) 50/338 (15) 25/193 (13

RF 62/470 (13) 34/333 (10) 25/194 (13

Low C3 155/485 (32) 120/344 (35)* 94/199 (47

Low C4 192/485 (40) 139/344 (40) 109/199 (55

Low CH50 214/485 (44) 153/344 (5) 120/199 (60

IgG aCL 72/465 (16) 48/335 (14) 35/194 (18

IgM aCL 43/465 (9) 27/335 (8) 19/194 (10

LA 68/467 (15) 47/336 (14) 32/193 (17

OTE. All values in parentheses are percentages.
tatistical significance in the multivariate analysis: *P � .05, †
n 251 (43%) patients. Antiphospholipid antibodies a
ere analyzed in 561 patients: positive titers of
gG-aCL were detected in 82 (15%) patients, IgM-
CL in 51 (9%) patients, and LA activity in 84
15%) patients.

haracterization of the Organ/Systems Involvement

The prevalence of organ/system involvement is
ummarized in Table 3. The most frequent involve-
ent was arthritis in 498 (83%) patients, followed

y hematologic involvement in 451 (75%) patients,
pecific SLE cutaneous features in 354 (59%) pa-
ients, constitutional features in 252 (42%) pa-
ients, and nephropathy in 203 (34%) patients.

ost patients had more than 1 organ/system in-
olved. Using a visual approach with Ven dia-
rams, we found a great overlap among cutaneous,
rticular, and renal involvement (Fig 1). In con-
rast, we found less overlap among CNS, throm-
otic, and muscular events (Fig 2). We also ana-
yzed the prevalence of various organ/system
nvolvement by date of entry into the protocol
before and after 1991) (Table 4). Patients entered
n the 1980s had a higher frequency of CNS in-
olvement (27% vs 10% in those entered before
991, P � .001), thrombotic events (17% vs 9%,
� .003), and abnormal hematologic parameters

85% vs 66%, P � .01), but a lower frequency of

Some Determination Since SLE Onset Until

ding to the Main Organ/System Involvement

CNS
volvement
N � 107)

Thrombotic
Involvement

(N � 77)

Muscular
Involvement

(N � 39)

Pulmonary
Involvement

(N � 21)

106 (99) 77 (100) 38 (97) 21 (100)

97 (99) �72 (94) 37 (95) 20 (95)

/104 (20) 19 (25) 6 (15) 7 (35)

/104 (9) 4 (5) 3 (8) 4 (19)

16 (15) 11 (15) 8 (21) 2 (10)

/103 (16) 13 (17) 11 (28)† 2 (10)

/104 (9) 11 (15) 9 (23) 2 (10)

27 (26) 31 (40) 11 (28) 4 (19)

33 (31) 37 (48) 17 (44) 7 (35)

44 (42) 45 (58)* 20 (51) 7 (35)

/104 (21)* 35 (46)§ 4 (10) 3/19 (16)

/104 (11) 18 (23) 2 (5) 1/19 (5)

/105 (21)* 40 (53)§ 1 (3) 5/20 (25)

, ‡P � .005, §P � .001 in comparison with the entire cohort.
ult in

Accor

nt
)

In
(

0)

)†

) 21

9

)

) 16

) 9

)

)

)

) 22

) 11

) 22
rticular involvement (79% vs 86%, P � .038).
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224 FONT ET AL
Articular involvement. Four hundred ninety-
ight (83%) patients had articular involvement. In
84 (64%) patients, this feature was an initial
anifestation of the SLE. Age at SLE diagnosis in

hese patients was 32 � 0.7 years, and there were
54 women and 44 men (ratio, 10:1). When com-
ared with patients without articular involvement
n � 102), those with arthritis had a higher prev-
lence of female sex (91% vs 78%, P � .001),
ever (44% vs 28%, P � .005), oral ulcers (32% vs
1%, P � .05), alopecia (20% vs 8%, P � .005),
nd Raynaud phenomenon (24% vs 14%, P � .05)
n univariate analysis. However, only fever and
lopecia were significant independent variables on
ultivariate analysis (Tables 5 and 6).
Specific SLE cutaneous involvement. Three

undred fifty-four (59%) patients had specific SLE
utaneous features. In 342 (57%) patients, these
eatures were an initial manifestation of SLE. Age
t SLE diagnosis in these patients was 29.9 � 0.7
ears, and there were 321 women and 33 men
ratio, 10:1). When compared with patients without
pecific SLE cutaneous involvement (n � 246),
hose with cutaneous involvement had a higher
revalence of oral ulcers (36% vs 21%, P � .001),

Table 7: Cumulative Prevalence of the Mai

Author Year

Patients

(n) Coun

Harvey et al (12) 1954 105 USA
Dubois et al (13) 1964 520 USA
Estes et al (14) 1971 140 USA
Fries et al (15) 1975 193 USA
Tan et al (7) 1982 177 USA
Hochberg et al (16) 1985 150 USA
Pistiner et al (17) 1991 464 USA
Vlachoyiannopoulos

et al (18)
1993 292 Gree

Cervera et al (2) 1993 1000 Euro
co

Petri et al (19) 1997 574 USA
Wang et al (20) 1997 539 Mala

Ch
Alarcón et al (21) 2002 555 USA
Present series 2002 600 Spai
Total — 5309

OTE. All values in parentheses are percentages.
bbreviation: NR, not registered.
lopecia (23% vs 10%, P � .01), anti-Sm (16% vs C
%, P � .01), and low complement C3 (35% vs
6%, P � .05) in univariate analysis. However,
nly oral ulcers, alopecia, and anti-Sm were sig-
ificant independent variables on multivariate
nalysis (Tables 5 and 6).

Renal involvement. Two hundred three (34%)
atients had renal involvement. In 72 (12%) pa-
ients, this feature was an initial manifestation of
LE. Age at SLE diagnosis in these patients was
8.7 � 0.9 years, and there were 177 women and
6 men (ratio, 7:1) Renal biopsy was performed in
71 patients. Type I nephropathy was diagnosed in
3 patients (8%), type II in 31 (18%) patients, type
II in 33 (19%) patients, type IV in 68 (40%)
atients, and type V in 26 (15%) patients.
When compared with patients without renal in-

olvement (n � 397), those with nephropathy had
higher prevalence of fever (55% vs 35%, P �

001), cutaneous vasculitis (18% vs 10%, P � .01),
erositis (37% vs 23%, P � .001), elevated ESR
29% vs 18%, P � .005), anemia (31% vs 13%,

� .001), hemolytic anemia (15% vs 5%, P �
001), high anti-dsDNA (97% vs 86%, P � .001),
ow complement C3 (47% vs 23%, P � .001), low
omplement C4 (55% vs 29%, P � .001), and low

ical SLE Manifestations in Previous Series

Fever

Articular

Involvement Myocarditis

90 (86) 94 (90) 42 (40)
437 (84) 478 (92) 42 (8)

NR 133 (95) 11 (8)
106 (55) 102 (53) NR

NR 152 (86) NR
NR 114 (76) NR

190 (41) 422 (91) 56 (12)
133 (46) 120 (41) NR

520 (52) 840 (84) NR

NR NR NR

dia
NR 272 (50) NR

NR 489 (88) NR
249 (42) 498 (83) 6 (2)

1725 (54) 3714 (78) 157 (9)
n Clin

try

ce

pean
untries

ysia,
ina, In

n
—

H50 (60% vs 34%, P � .001) in univariate
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nalysis. Only fever, serositis, anemia, hemolytic
nemia, and high anti-dsDNA were significant in-
ependent variables on multivariate analysis (Ta-
les 5 and 6).
CNS involvement. One hundred seven (18%)

atients had CNS involvement. In 43 (7%) pa-
ients, this feature was an initial manifestation of
LE. Age at SLE diagnosis in these patients was
0.1 � 1.2 years, and there were 101 women and
men (ratio, 20:1). When compared with patients
ithout neurologic involvement (n � 493), those
ith neurologic involvement had a higher preva-

ence of female sex (94% vs 88%, P � .05),
lopecia (25% vs 16%, P � .05), thrombocytope-
ia (43% vs 28%, P � .005), and IgG-aCL (21%
s 13%, P � .05) in univariate analysis. However,
nly alopecia, thrombocytopenia, and IgG-aCL
ere significant independent variables on multi-
ariate analysis (Tables 5 and 6).
Thrombotic events. Seventy-seven (13%) pa-

ients had thrombotic events. In 8 (1%) patients,
his feature was an initial manifestation of SLE.
ge at SLE diagnosis in these patients was 30.8 �
.7 years, and there were 65 women and 12 men
ratio 5:1). When compared with patients without

Table 7: Cumulative Prevalence of the Main Cli

Malar

Rash Alopecia

Oral/Nasal

Ulcers Photosen

41 (39) 3 (3) 15 (14) 12 (11)
296 (57) 109 (21) 47 (9) 172 (33)
55 (39) 55 (39) 10 (7) NR
19 (10) 87 (45) 35 (18) NR

101 (57) 46 (26) 48 (27) 76 (43)
92 (61) 68 (45) 35 (23) 68 (45)

158 (34) 144 (31) 88 (19) 172 (37)
120 (41) 100 (34) 76 (26) 116 (40)

580 (58) NR 240 (24) 450 (45)

331 (58) 317 (55) 219 (38) 335 (58)
410 (76) NR 185 (34) 222 (41)

322 (58) NR 293 (53) 334 (60)
326 (54) 107 (18) 179 (30) 246 (41)

2851 (54) 1036 (32) 1470 (28) 2203 (44)
hrombosis (n � 523), those with thrombotic (
vents had a higher prevalence of Raynaud phe-
omenon (33% vs 21%, P � .05), livedo reticularis
12% vs 3%, P � .01), hemolytic anemia (18% vs
%, P � .005), low CH50 (58% vs 41%, P �
005), IgG-aCL (46% vs 10%, P � .001), IgM aCL
23% vs 7%, P � .001), and LA (53% vs 9%, P �
001) in univariate analysis. However, only livedo
eticularis, low CH50, IgG-aCL, and LA were
ignificant independent variables on multivariate
nalysis (Tables 5 and 6).

Muscle involvement. Thirty-nine (6.5%) pa-
ients had myositis. In 18 (3%) patients, this
eature was an initial manifestation of SLE. Age
t SLE diagnosis in these patients was 36.2 �
.9 years, and there were 35 women and 4 men
ratio, 9:1). When compared with patients with-
ut muscle involvement (n � 561), those with
yositis had a higher prevalence of Raynaud

henomenon (46% vs 21%, P � .001), elevated
SR (36% vs 21%, P � .05), anemia (36% vs
8%, P � .005), anti-RNP (28% vs 13%, P �
05), RF (23% vs 11%, P � .05), and LA (16%
s 3%, P � .05). However, only Raynaud phe-
omenon, anemia, and anti-RNP were significant
ndependent variables on multivariate analysis

SLE Manifestations in Previous Series (Cont’d)

Raynaud

Discoid

Lesions

CNS

Damage

Renal

Involvement

11 (10) NR NR 68 (65)
94 (18) 150 (29) 135 (26) 239 (46)
29 (21) 13 (9) 83 (59) 74 (53)
33 (17) 19 (10) NR 90 (47)
51 (29) 32 (18) 21 (12) 106 (60)
66 (44) 23 (15) 59 (39) NR

116 (25) 107 (23) NR 144 (464)
92 (32) 100 (34) 36 (12) 85 (29)

340 (34) 100 (10) 270 (27) 390 (39)

NR 162 (28) NR 319 (56)
NR 30 (6) 123 (23) 399 (74)

NR 107 (19) 67 (12) 223 (40)
134 (22) 33 (6) 74 (12) 203 (34)
966 (27) 876 (17) 868 (22) 2340 (45)
nical

s

Tables 5 and 6).
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Lung involvement. Twenty-one (4%) patients
ad lung involvement. In 5 (1%) patients, this
eature was an initial manifestation of SLE. Age at
LE diagnosis in these patients was 34.3 � 3.4
ears, and there were 17 women and 4 men (ratio,
:1). When compared with patients without pulmo-
ary involvement (n � 579), those with lung in-
olvement had a higher prevalence of fever (81%
s 40%, P � .001), cutaneous vasculitis (43% vs
2%, P � .001), and anemia (48% vs 18%, P �
005). However, only fever and cutaneous vascu-
itis were significant independent variables on mul-
ivariate analysis (Tables 5 and 6).

DISCUSSION

This study analyzed the prevalence and charac-
eristics of clinical and immunologic features in a
arge cohort of SLE patients from a single center
hat follows all the cases diagnosed within its
eferral area. Patients were derived from a variety
f specialists, mainly internists, rheumatologists,
ephrologists, and dermatologists. Only patients
ith 4 or more of the 1997 American College of
heumatology criteria for SLE classification (7)
ere included in our survivor cohort, thus avoiding

quivocal cases or those with a “lupus-like” syn-
rome. Therefore, this cohort should be represen-
ative of what is currently accepted as SLE pa-

Table 8: Prevalence of the Main Hematolo

Author (Reference)

Anemia

(<11 g/dL)

Harvey et al (12) 82 (78)
Dubois et al (13) 296 (57)
Estes et al (14) 102 (73)
Fries et al (15) 73 (38)
Tan et al (7) NR
Hochberg et al (16) 86 (57)
Pistiner at el (17) 139 (30)
Vlachoyiannopoulos et al (18) 142 (49)
Cervera et al (2) NR
Petri et al (19) 348 (60)
Wang et al (20) NR
Alarcón et al (21) NR
Present series 112 (19)
Total 1380 (46)

OTE. All values in parentheses are percentages.
bbreviation: NR, not registered.
ients. m
Differences in disease expression related to clin-
cal, hematologic, and immunologic parameters
ere observed. Articular, cutaneous, and renal in-
olvement were the most common manifestations,
lthough several other features not specified in the
merican College of Rheumatology criteria also
ere frequent, including fever in 42% of patients,
aynaud phenomenon in 22%, alopecia in 18%,
nd cutaneous vasculitis in 13%. The prevalence of
he major clinical features in the present series is
omparable with that of previous studies (2,4-7,12-
1) (Table 7). The most frequent hematologic fea-
ures observed in our patients were lymphopenia
82%), leukopenia (66%), and thrombocytopenia
31%). Compared with other studies in smaller
eries, we found a lower prevalence of anemia
16,22), leukopenia (22), and lymphopenia (22),
ut a similar prevalence of thrombocytopenia (16)
nd hemolytic anemia (22) (Table 8). These dif-
erences may be related to the various ethnic ori-
ins of the populations studied. Articular involve-
ent was an initial manifestation of SLE in 64% of

atients, and the final prevalence of this feature
as 83%. Similarly, renal involvement rose from
2% to 34%, CNS involvement from 7% to 18%,
nd thrombosis from 1% to 13%. However, cuta-
eous findings were unchanged (57% at the onset
o 59%). These data indicate the rate of develop-

d Immunologic Features: Previous Series

olytic

emia

Leukopenia

(<4000)

Thrombocytopenia

(<100,000)

NR NR 27 (26)
NR 224 (43) 36 (7)
(12) 92 (66) 27 (19)
NR 68 (35) NR
(18) 81 (46) 37 (21)
NR 62 (41) 45 (30)
(8) 237 (51) 74 (16)
(22) 31 (11) 7 (3)
(8) NR 220 (22)
NR 433 (75) NR
(19) 212 (39) 161 (30)
NR NR NR
(8) 396 (66) 183 (30)
(12) 1836 (50) 817 (20)
gic an

Hem

An

17

32

37
63
80

102

50
381
ent of manifestations during a 22-year period.
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227CLINICAL AND IMMUNOLOGIC FEATURES IN SLE
e also found that patients diagnosed in the 1980s
ad a higher frequency of CNS involvement,
hrombotic events, and abnormal laboratory pa-
ameters, and a lower frequency of articular in-
olvement. This pattern may relate to better man-
gement of SLE in the 1990s, with a more rational
se of the main therapeutic options (corticosteroids,
mmunosuppressive and anticoagulant agents).

The frequency of the major immunologic fea-
ures of SLE in our series also is comparable with
ther reports (2,7,12-21) (Table 8). ANA were
etected in the great majority of patients, and a
igh titer of anti-dsDNA antibodies was found in
8%. Interestingly, aPL (24%) and anti–Ro/SS-A
23%) were, respectively, the third and fourth most
requently detected autoantibodies, whereas anti-
NP (14%), anti-Sm (13%), and RF (12%) were
etected in lower percentages. The prevalence of
nti–extractable nuclear antigens antibodies in our
ohort is similar to that previously described (25-
7). Anti–Ro/SS-A antibodies, often accompanied
y anti–La/SS-B, are found in SLE with a preva-
ence varying between 20% and 30%. The preva-
ence of antiphospholipid antibodies in our SLE
opulation was similar to that reported by other
uthors (28), although preliminary studies on this
ubject showed a higher prevalence (36% to 60%)
f aCL in SLE (9,29,30). The differences in prev-

Table 8: Prevalence of the Main Hematologic a

ANA Anti-dsDNA Anti-Sm

NR NR NR
NR NR NR

122 (87) NR NR
183 (95) 75 (39) 50 (26)
175 (99) 119 (67) 55 (31)

NR 42 (28) 26 (17)
445 (96) 186 (40) 28 (6)
259 (89) 189 (65) 23 (8)
960 (96) 780 (78) 100 (10)
538 (94) NR 85 (15)
500 (93) 366 (68) NR
538 (97) NR NR
596 (99) 537 (90) 75 (12)

4316 (95) 2294 (67) 442 (13)
lence of aCL positivity may result from the sen- p
itivity of the technique or the cut-off point for
ositivity.
Arthritis was the most frequent SLE manifesta-

ion (�80% of patients), and also was the most
requent feature at disease onset (64% of patients).
s previously reported (31), our SLE patients with

rticular involvement were older, had a greater
emale to male ratio, and had a higher prevalence
f fever and alopecia. Stahl et al (32) studied 160
ospitalized patients with SLE at the National
nstitutes of Health and found a close association
mong arthritis, fever, dermatitis, and pleuroperi-
arditis.

This prevalence of SLE-specific cutaneous le-
ions in our patients was 59%. This was associated
ith other mild clinical features (oral ulcers and

lopecia), and with some immunologic markers
anti-Sm and low complement C3). Skin involve-
ent is the second most frequent manifestation of
LE, at onset or at a later stage of the disease
33-35). SLE patients with cutaneous involvement
sually have a mild disease course. Zecevic et al
35) reported that the presence of subacute lesions
as associated with a milder clinical expression of
LE and with disease activity as assessed by the
ystemic Erythematosus Disease Activity Index.
e also found an association between cutaneous

LE involvement and low C3 levels, as described

munologic Features: Previous Series (Cont’d)

Anti-Ro/SSA Anti-RNP aCL/aPL

NR NR NR
NR NR NR
NR NR NR
NR NR NR
NR NR NR

48 (32) 51 (34) NR
88 (19) 65 (14) 176 (38)

105 (36) 40 (14) 63 (22)
250 (25) 130 (13) NR

NR 144 (25) 188 (69)
NR NR NR
NR NR NR

128 (22) 75 (14) 137 (24)
619 (25) 505 (17) 564 (30)
nd Im
reviously (36).
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228 FONT ET AL
Renal involvement was present in one third of
ur SLE patients, and varied from 29% to 53% in
ifferent series (14,37). We found a lower preva-
ence than observed by Petri (19) and Wang et al
20), probably as a result of differences in race and
ocioeconomic status. We found a lower mean age
t SLE diagnosis and a higher prevalence of fever,
nemia, hemolysis, and elevated anti-dsDNA anti-
odies in SLE patients with nephritis, in accord
ith previous studies. Wallace’s group (38,39)

ound a mean age difference of 4 years in SLE
atients with nephritis compared with those with-
ut (27 vs 31 years, respectively). A similar pattern
as reported by Nossent et al (40). Wallace et al

41) also noted that the most frequent findings in
LE patients with nephritis were a family history
f SLE, anemia, high titers of anti-dsDNA anti-
odies, and low C3 and C4 complement levels.
A clinical cluster of neurologic involvement,

hrombocytopenia, and IgG-aCL was observed.
revious studies in SLE patients have described

he association of neurologic involvement with
linical or laboratory features found in antiphos-
holipid syndrome, such as livedo reticularis or
hrombocytopenia (42-44). In addition, several
tudies found a close association between neuro-
ogic involvement and positive aPL (44-47), with a
pecific association with the IgG isotype, in line
ith our results (43). Karassa et al (43) found that

he likelihood of CNS events was higher in SLE
atients with associated antiphospholipid syn-
rome, and that high titers of IgG-aCL was
trongly associated with CNS involvement. Toubi
t al (45) also reported that CNS disease is signif-
cantly associated with aPL, and that magnetic
esonance imaging abnormalities correlated
losely with positive aPL.

We found pulmonary involvement in only 4% of
ur patients, a prevalence similar to that observed
n previous studies. Orens et al (48) reported clin-
cally significant interstitial lung disease in �6%
f SLE patients. The most detailed information
omes from the University of Southern California
edical Center study by Eisenberg et al (49) that

escribed 18 patients identified during a 1-year
eriod, with radiographic evidence of interstitial
ung disease. This represented �3% of the patients
ith SLE followed. Other studies reported chest

adiography abnormalities consistent with intersti-
ial lung disease in 9 of 150 patients with SLE (14)

nd pathologic evidence of pulmonary fibrosis in 4 c
f 120 autopsies (50). In our SLE patients with
ung involvement, we found association with fever,
utaneous vasculitis, and anemia. Association with
ever was described in 1 study (51), whereas ane-
ia was reported in SLE patients with alveolar

emorrhage (53,54). In the 15 patients described
y Zamora et al (55), the mean reduction in he-
atocrit was 7.1%. Although anemia may reflect

lveolar hemorrhage, coexisting hemolytic anemia
r other problems may confuse the interpretation
f reduced hematocrit.
Muscle involvement was found in 7% of our

atients, and was most closely associated with
aynaud phenomenon, anemia, and anti-RNP an-

ibodies. A wide spectrum of abnormal histologic
ndings is described in muscle biopsies of SLE
atients, with particular emphasis on the presence
f myositis, which accounts 5% to 11% of muscle
hanges (56). The increased prevalence of anti-
NP antibodies in association with myositis has
een described previously (57), as has the associ-
tion with Raynaud phenomenon (58). A cross-
ectional study of 49 patients with SLE determined
hat those with anti–U1-RNP and/or anti-Sm anti-
odies had a higher frequency of scleroderma-
ssociated features, such as Raynaud phenomenon,
clerodactyly, interstitial changes on chest radiog-
aphy, and nail-fold capillary abnormalities (59).
owever, because considerable clinical overlap
etween SLE and mixed connective tissue disease
xists, whether mixed connective tissue disease is
distinct systemic autoimmune disease or merely a

yndrome that may occur during the course of SLE
r systemic sclerosis remains unclear, because
ome patients with mixed connective tissue disease
volve into SLE or systemic sclerosis (16).

The clinical/immunologic clusters described in
his study may aid the diagnosis and treatment of
LE patients. We found several epidemiologic
atterns according to the organ/system involved;
or example, a higher prevalence of women with
rticular or CNS involvement, or a younger age at
LE diagnosis in patients with cutaneous, renal, or
NS involvement. We also found organ-specific
lusters of hematologic and immunologic parame-
ers that may identify patients likely to develop
ife-threatening SLE features such as renal, CNS,
r pulmonary involvement. These patients require
igher doses of corticosteroids and immunosup-
ressive agents, together with closer monitoring. In

ontrast, some of the clusters described (cutaneous,
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229CLINICAL AND IMMUNOLOGIC FEATURES IN SLE
rticular, or constitutional) identify patients with a
ore benign course. In our clinical experience, the

se of corticosteroids/immunosuppressive agents
n these patients should be strictly limited, main-
aining corticosteroid therapy at the lowest possi-
le doses in the quiescent phases, with visits to the

hysician scheduled every 6 to 12 months. B
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