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Abstract

To evaluate disease characteristics of childhood onset SLE in Latin America and to compare this
information with an adult population in the same cohort of GLADEL. A protocol was designed as
a multicenter, multinational, inception cohort of lupus patients to evaluate demographic, clinical,
laboratory and serological variables, as well as classification criteria, disease activity, organ damage
and mortality. Descriptive statistics, chi square, Fisher´s exact test, Student´s t test and multiple
logistic regression were used to compare childhood and adult onset SLE. 230 patients were < 18
years and 884 were adult SLE patients. Malar rash, fever, oral ulcers, thrombocytopenia and hemolytic anemia and some neurologic manifestations were more prevalent in children (p < 0.05). On the
other hand, myalgias, Sjögren’s syndrome and cranial nerve involvement were more frequently seen
in adults (p < 0.05). Afro-Latin-American children had a higher prevalence of fever, thrombocytopenia and hemolytic anemia. White and mestizo children had a higher prevalence of malar rash.
Mestizo children had a higher prevalence of cerebrovascular disease and cranial nerve involvement.
Children met SLE ACR criteria earlier with higher mean values than adults (p: 0.001). They also
had higher disease activity scores (p: 0.01), whereas adults had greater disease damage (p: 0.02). In
Latin America, childhood onset SLE seems to be a more severe disease than adults. Some differences can be detected among ethnic groups. Lupus (2008) 17, 596–604.
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Introduction
Systemic lupus erythematosus (SLE) is a complex,
multifactorial disease of unknown aetiology in which
significant immunological abnormalities have been
identified. Hormonal, genetical and environmental
factors have been implicated in its aetiology.1 Its incidence is higher in women of childbearing age, but it
may develop at any age, and approximately 15% of
cases appear in children and teenagers.2 Several studies have evaluated its epidemiological, clinical and
serological characteristics.3–8 Disease severity according to the age at presentation has been studied with
contrasting results.9–11 Some studies have directly
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compared adult and paediatric SLE populations in
terms of clinical presentation, serology, immunogenetics and prognosis.12–15 The discrepancies found are
likely due to differences in inclusion criteria, i.e. age
at baseline, different end-point definitions and genetic
variables, making it difficult to compare all the existing published data.
The study of SLE in children offers some advantages such as the lower prevalence of several comorbid
factors, e.g. abnormal lipid metabolism, alcohol
intake and smoking.16 The GLADEL (Grupo Latino
Americano de Estudio del Lupus) cohort,17 with a
total of 1214 patients, offers excellent possibilities for
evaluating disease characteristics of childhood SLE in
Latin America and for comparing this information
with the adult population evaluated within the same
cohort, using standardized information gathered systematically. The objectives of this study were to
describe the clinical characteristics of a population
with childhood SLE, and to explore differences and
similarities with an adult population having the same
10.1177/0961203307088006
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disease seen in Latin-American rheumatology centers,
using the same clinical protocol.

Patients and methods
Study design
Information for this study was obtained from a prospective inception cohort from GLADEL, consisting
of 34 centers distributed throughout nine LatinAmerican countries, and using a computerized database that included the following end-points: demographic, clinical manifestations, laboratory findings,
treatment, disease activity indexes such as SLEDAI
18 and MEXSLEDAI,19 the SLICC damage index
(SDI),20 complications and mortality.
Patients
Patients were included if they had received a diagnosis
of SLE by a qualified internist or rheumatologist. Fulfilment of four classification criteria of the American
College of Rheumatology (ACR)21,22 at the time of
diagnosis was not mandatory. Each center incorporated 20–30 patients at baseline and then added one
new randomized patient each month during a period
of 2 years. These number of patients were initially
selected to maintain a balanced representation
between centers. All patients were interviewed by a
rheumatologist or a qualified internist with experience
in SLE and the randomization was locally done at
each center. The first patients joined the study in October 1997 and to insure their recent onset, they could
only be included if their diagnosis of SLE had been
made since 1 January 1996. It was also necessary
that the diagnosis must be registered in the clinical
chart according to the ACR or other widely accepted
criteria.23 Most of these centers treat children and
adult patients with SLE. Thirty-two out of the 34 centers included children with SLE in the following numbers: Mexico 55, Brazil 46, Argentina 45, Colombia
32, Venezuela 21, Chile 17, Peru 7, Cuba 4 and Guatemala 3 for a total of 230 children. Missing data were
detected in 11.3% of children and 14.8% of adults.
These missing values were not taken into account in
the analysis. The total group of patients was divided
into two subgroups, according to the age at symptoms
onset, with patients under 18 years of age in the paediatric lupus group and those 18 years of age or older
in the adult lupus group. All patients in this cohort
were clinically evaluated according to the usual rheumatology practice at each center. For protocol purposes, it was necessary to update the clinical information for all subjects at least every 6 months for most

clinical variables including disease activity indices and
every year for SDI.
Laboratory testing was performed in all participating centers in their local laboratories with standardized techniques. Auto-antibodies and complement
testing were also performed at all the centers with
their respective cut-off values considered as valid.
Variable definitions
Ethnic groups

An operational definition was necessary. It was developed by consensus, with an expert in immunogenetics
participating. These definitions were determined
according to the parents’ and all four grandparents’
self-reported ethnicity. Patients were asked about
their place of birth, as well as that of their parents
and grandparents. They were thus classified as the following: White, individuals with all white European
ancestors; Mestizo, individuals born in Latin America
who had both Amerindian and White ancestors;
African-Latin Americans (ALA): individuals born in
Latin America with at least one African ancestor, irrespective of whether other ancestors were White or
Amerindian. Pure Amerindians were those individuals
who had all autochthonous ancestors. Final assignment of patients was the prerogative of the clinician,
who also considered anthropomorphic characteristics
in each case.
Socioeconomic status

This was evaluated using the Graffar method, a validated scale previously used in Latin America. The
Graffar scale takes into account five variables: parents’ occupation, parents’ level of education, main
source of income, housing and neighbourhood quality. Each variable has five categories with independent
and progressive scores. A final score classifies subjects
into five categories: high, medium-high, medium,
medium-low and low.
Type of medical care was divided into the following
categories: institutional, patients primarily treated in
public institutions; partial coverage, patients who
receive limited support toward medical care expenses;
complete coverage, patients who have all expenses
paid for; without coverage, patients who have no economic support and have to pay for all their medical
expenses; private, patients cared for in private practice
or institutions; with coverage, patients with prepaid or
insurance-paid support; without coverage, patients
who pay for their private care; education,: considered
0 (illiterate) and up to 20 years of formal education17;
database, at baseline, ARTHROS 2.024 was used in
all the centers. Later, ARTHROS 6.0, which is a userLupus
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friendly database designed by Argentine rheumatologists, was used.
All researchers were similarly trained for the use of
the database, and data were collected by clinicians
with experience in its use. Strict data control in a single
center was undertaken. All researchers followed local
regulations according to their institutional review
boards.
Definitions of proteinuria, thrombocytopenia, leucopenia and lymphopenia were those provided by the
ACR.22 Haemolytic anaemia was defined as a
decrease in haemoglobin levels >3 g/dl and reticulocyte count >5% and a positive Coombs test. Sicca
was defined with xerophthalmia through a positive
Schirmer’s test and xerostomia with the clinical
description of dry mouth. Fever was defined as a temperature >38 °C.
Statistical analysis
SPSS 11.5 (SPSS Inc., Chicago IL, USA) software was
used to analyse the data. In the univariate analysis, we
used proportions and percentages for demographic,
clinical and serological variables; and medians for
quantitative variables with the respective interquartile
range. In the bivariate analysis of qualitative variables, the measures for strength of association were
obtained using the odds ratio and 95% confidence
intervals, with the chi-squared test or Fisher’s exact
test. The Student’s t-test was applied for quantitative
variables following a normal distribution, and otherwise Mann–Whitney U-test was used. No adjustment
for multiple comparisons was made.
In order to determine the relative weight of different dependent variables (renal impairment, lymphopenia, disease activity and death), a multivariate exploratory model using logistic regression was performed.
All models were adjusted for variables that researchers
anticipated might distort the relationship between
child/adult and the dependent variables (such as gender, level of formal education, socioeconomic status
and health coverage). A p-value <0.05 was considered
as statistically significant.

Results
General characteristics
A total of 1214 patients were registered in the GLADEL database, from 34 centers and nine countries. Of
these, 230 (18.9%) were children, with 207 (90%)
females and 23 (10%) males, at a 9:1 ratio; and 984
(81.1%) were adults, with 884 (89.8%) females and 100
(10.2%) males, at an 8.8:1 ratio. We included 18
(7.8%) patients between 0 and 9 years old and 212
Lupus

Table 1 General characteristics
Characteristics

Children (IQR)

Adults (IQR)

Male: female ratio
Years of education
Age of symptoms onset
(years)
Age at diagnosis (years)
Time to diagnosis (years)
Number of hospitalizations
Days of hospitalization
Years of follow-up
Duration of the disease
(years)

9:1
9 (7.0–11.0)
15.3 (13.2–16.7)

8.8:1
10 (7.0–13.0)
29.1 (23.2–37.5)

16.4
0.35
1.0
5.0
1.7
2.6

30.8
0.5
1.0
4.0
1.6
2.6

(14.2–17.8)
(0.1–1.6)
(0–1.0)
(0–21)
(0.8–2.9)
(1.4–4)

(24.3–39)
(0.2–1.3)
(0–1.0)
(0–21)
(0.8–2.7)
(1.5–3.9)

p-value

0.06
0.8
0.6
0.7
0.6

Abbreviation: IQR: interquartile range.

(92.2%) patients between 10 and 18 years old. Ethnic
distribution by group was as follows: children, 102
(44.4%) were Mestizo, 93 (40.4%) White and 35
(15.2%) ALA; and adults, 435 (44.2%) were Mestizo,
414 (42.1%) White, 117 (11.9%) ALA and 18 (1.8%)
other ethnic groups. There were no statistical differences in ethnic distribution and age at presentation.
Mean age at symptoms onset was 15.3
(13.2–16.7) years and 29.1 (23.2–37.5) years for children and adults respectively (see Table 1). Time
taken for diagnosis was less in children than adults:
0.35 (0.16–1.62) years vs. 0.51 (0.22–1.34) years,
p = 0.74, and follow-up was similar in both groups.
We evaluated the median time for meeting four SLE
criteria, and children had a median time of
2.04 months, whereas adults had a median time of
4.4 months (p < 0.001). At baseline, 13 children
(5.7%) and 52 adults (5.3%) did not fulfil ACR classification criteria. The most common criteria in this subgroup of patients were: positive antinuclear antibodies
(80%), haematological criteria (56.9%) and arthritis
(46.2%).
Clinical findings
Upon comparing the clinical findings in both study
groups, we found statistically significant difference
between them. Malar rash (70.4%), fever (63.5%),
oral ulcers (49.1%), thrombocytopenia (25.2%) and
haemolytic anaemia (16.1%) were more frequently
seen in children (Table 2). The predominant findings
in the adult population were myalgias (18.9%), sicca
syndrome (9.3%) and cranial nerve involvement
(4.2%).
Eye involvement was the only systemic involvement more frequently seen in adults (p = 0.006).
Table 3 shows differences in classification criteria
between the two age groups of SLE patients.
When we evaluated the number of classification criteria, disease activity and disease damage between the
adult and paediatric groups, we only found statistically
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Table 2 Main clinical and laboratory differences in children and adults with SLE
Children

Adults

Characteristic

N = 230

%

N = 984

%

p-value

OR (95% CI)

Fever
Myalgias
Xerophthalmia
Sicca syndrome
Oral ulcers
Chorea*
Pseudotumor cerebri*
TIA*
CVA
Cranial nerve lesion
Haemolytic anaemia
Malar rash
Creatinine >1.5 mg/dl
Thrombocytopenia
IgM aCL

146
27
4
9
113
5
2
2
12
3
37
162
29
58
47

63.5
11.7
1.7
3.9
49.1
2.2
0.9
0.9
5.2
1.3
16.1
70.4
12.6
25.2
20.4

543
186
65
92
393
0
0
0
22
41
106
582
182
175
130

55.2
18.9
6.6
9.3
39.9
0.0
0.0
0.0
2.2
4.2
10.8
59.1
18.5
17.8
13.2

0.02
0.01
0.004
0.007
0.01
0.000
0.03
0.03
0.01
0.03
0.02
0.002
0.03
0.01
0.05

1.4
0.57
0.25
0.3
1.4

(1–1.8)
(0.3–0.8)
(0.09–0.6)
(0.2–0.7)
(1.09–1.9)

2.4
0.3
1.5
1.6
0.6
1.5
1.5

(1.1–4.9)
(0.09–0.9)
(1.06–2.3)
(1.2–2.2)
(0.4–0.9)
(1.1–2.1)
(0.9–2.4)

*Fisher’s exact test.
Abbreviations: TIA: transient cerebral transitory ischaemia; CVA: cerebrovascular accident; aCL: anticardiolipin.

Table 3 Prevalence of Classification Criteria of the American College of Rheumatology in children and adults with SLE
Children

Adults

Criteria

N = 230

%

N = 984

%

Arthritis
Photosensitivity
Malar rash*
Discoid rash
Oral ulcers†
Pleuritis
Pericarditis
Proteinuria/cellular casts
Psychosis
Seizures
Haemolytic anaemia‡
Leucopenia
Lymphopenia
Thrombocytopenia§
Positive ANA
Anti-DNA
Anti-Sm
False-positive VDRL
IgG aCL
IgM aCL
Lupus anticoagulant

191
122
162
29
113
40
39
113
11
26
37
106
139
58
216
124
58
18
57
47
11

83.0
53.0
70.4
12.6
49.1
17.4
17.0
49.1
4.8
11.3
16.1
46.1
60.4
25.2
96.9
67.0
51.3
31.0
51.8
47.5
34.4

807
559
582
114
393
228
170
446
38
73
106
408
581
175
921
540
209
71
205
130
48

82.0
56.8
59.1
11.6
39.9
23.2
17.3
45.3
3.9
7.4
10.8
41.5
59.0
17.8
98.2
71.3
47.6
28.7
50.2
36.8
29.6

p-value
0.7
0.3
0.002
0.6
0.01
0.5
0.9
0.2
0.5
0.05
0.02
0.2
0.6
0.01
0.3
0.2
0.5
0.8
0.8
0.05
0.7

Abbreviations: ANA: antinuclear antibodies; aCL: anticardiolipin.
*OR 1.65 (95% CI 1.21–2.24); †OR 1.45 (95% CI 1.09–1.94); ‡OR 1.59 (95% CI 1.06–2.39); §OR 1.56 (95% CI 1.11–2.19); ¶OR 1.55 (95% CI
0.99–2.43).

significant differences favouring the paediatric group
in the number of classification criteria, in the maximum SLEDAI, and the maximum MEXSLEDAI,
and favouring adults in the maximum SDI (see
Table 4).
Ethnic groups
Ethnicity and age group were also evaluated. Differential results were reported according to the ethnic

group, and they were significantly different in the
ALA population for haematological symptoms and
fever; in the Mestizo and White populations for cutaneous symptoms and in the Mestizo population for
central nervous system involvement. However, when
we evaluated ethnic groups adjusted by age with all
variables having statistically significant difference,
we found that White patients were more likely to present fever (OR 1.6, 95% CI 1–2.7); malar rash (OR
1.84, 95% CI 1.1–3) and less likely to present myalgia
Lupus
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Table 4 Disease activity and damage indexes in children and
adults with SLE
Characteristic

Children
(IQR)

Adults
(IQR)

p-value*

Cumulative diagnostic criteria
SLEDAI
Maximum SLEDAI
Mean SLEDAI
MEXSLEDAI
Maximum MEXSLEDAI
Mean MEXSLEDAI
SDI
Maximum SDI
Mean SDI

5.9
2
13
7.3
3
8
5
2
0.0
0.0

5.7
2
11
7
2
7
4.3
2
0.0
0.0

0.009
0.2
0.01
0.07
0.5
0.05
0.09
0.3
0.02
0.02

(5–7)
(1–4)
(8–19)
(4–13.9)
(1–4)
(5–11)
(2.5–9)
(1–3)
(0.0–1)
(0.0–0.3)

(5–7)
(1–3)
(7–17)
(4–11)
(1–3)
(4–11)
(2.3–7.3)
(1–3)
(0.0–1)
(0.0–0.5)

Abbreviation: IQR: interquartile range.
*Mann–Whitney U-test.

second degree consanguinity [grandparents, grandsons, uncles, nephews and cousins] (6.9% vs. 1.8%)
(OR 3.7, 95% CI 1.9–7.3, p < 0.001).
Laboratory findings
Although, immunological tests were not systematically performed in a single reference center, but rather
in local laboratories of participating centers, we might
point out that the only test between the two populations that demonstrated a trend was IgM aCL antibodies, which indicated higher frequency in children, as
previously mentioned in Table 2.
Other outcomes

(OR 0.4, 95% CI 0.2–0.9). Afro-Latin American lupus
patients had a higher risk to develop fever (OR 3.1,
95% CI 1.2–7.7), haemolytic anaemia (OR 3.7, 95%
CI 1.2–11.1), thrombocytopenia (OR 3, 95% CI
1.2–7.5) and IgM aCL antibodies (OR 4.5, 95% CI
1.6–12.6).
Mestizos had a higher risk to present ischaemic
cerebrovascular accident (OR 3.3, 95% CI 1.1–9.8)
and malar rash (OR 1.9, 95% CI 1.2–3.1), and less
likely to develop myalgia (OR 0.52, 95% CI 0.2–1),
sicca syndrome (OR 0.2, 95% CI 0.08–0.9) and
serum creatinine levels >1.5 mg/dl (OR 0.5, 95% CI
0.2–1).
Multivariate analysis
In the multivariate model, we found that belonging to
one age group or the other is not a major predictive
factor for renal impairment, lymphopenia or death;
however, it does seem to be a major predictive factor
for decreased activity in the adult population when
compared with children, with SLEDAI (OR 0.5,
95% CI 0.4–0.7, p = 0.001) and MEXSLEDAI (OR
0.6, 95% CI 0.4–0.8, p = 0.003) respectively (Table 5).
Regarding family history of autoimmunity, we
found that the paediatric population was more likely
to have a higher prevalence of autoimmune diseases in

There were 662 hospitalizations, and no differences
were found between children and adult patients in
the frequency and type of hospitalization. Finally, 34
patients died during the study, including nine in the
paediatric group (3.8%) and twenty-five in the adult
group (2.5%), with no statistically significant difference. Causes of death in both groups were by disease
activity (five children, seven adults); infection (four
adults) or both disease activity and infection (three
children, 13 adults); cancer (one adult) and unknown
(one child). The most significant organ involvement
due to disease activity was: renal (16 patients), multiorgan (4), central nervous system (4), lung (3) and
haematological (1). The infections involved were: septicaemia (10), pneumonia (6), peritonitis (3) and meningitis (1). The isolated organisms were: Staphylococcus aureus, Candida sp., Mycobacterium tuberculosis,
Pneumocystis carinii, Pseudomonas sp. and Enterococcus faecalis.

Discussion
On the basis of the GLADEL cohort, which is a prospective, multicentre and multinational cohort in
Latin-American countries, we analysed the differences
in SLE between adults and children. Latin America
has a vast conglomerate population with significant

Table 5 Multivariate model to analyse belonging to an age group as a major effect in adults and children with SLE in GLADEL
cohort

Age group
Children
Adults

Lupus

OR
OR
95% CI
p

Renal impairment
model

Lymphopenia model

SLEDAI model
≥12 vs. <12

MEXSLEDAI model
≥8 vs. <8

Death model

Yes vs. no
(n = 428/n = 586)

Yes vs. no
(n = 720/n = 494)

Yes vs. no
(n = 365/n = 849)

Yes vs. no
(n = 355/n = 859)

Yes vs. no
(n = 34/n = 1180)

1.0
0.92
0.68–1.25
0.598

1.0
0.97
0.72–1.56
0.793

1.0
0.57
0.72–1.56
0.001

1.0
0.61
0.41–0.79
0.003

1.0
0.70
0.31–1.61
0.401
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interbreeding within each country and between countries, and consequently, clinical studies conducted in
this heterogeneous context are especially valuable. It is
important to emphasize that this paper presents
unique information regarding SLE in childhood, particularly infrequent in published literature from Latin
America.
Paediatric SLE accounts for about 15% of all
patients with this disease, however, findings vary in
different studies due to the age limit used to define
the paediatric group. In our study, and in line with
other authors,8,12,25,26 we established the age limit as
<18 years at the beginning of the symptoms and we
found a frequency of 18.9% that is similar to the age
range described in other papers.12–14,26 Proportions by
gender were similar in both groups, and this might be
explained by the low SLE frequency during the first
decade of life in this study (18 children, 7.8%) and
reported by some researchers,14,27 but in contradiction
with other papers on paediatric SLE.12,25,26 The
median age for children SLE was 15.3 years, and for
adults, 29.1 years, and time taken for diagnosis was
less in the paediatric group, although without significant differences with adult-onset SLE (median of
129.5 days vs. 186.5 days, p = 0.065). This differs
from that reported by European authors, in which
case the time taken for diagnosis is greater in paediatric SLE.13,14 This particular difference could be due to
increased disease severity in childhood SLE in Latin
America, which is supported by fever, higher SLEDAI scores and faster ACR classification criteria fulfilment in our study.
Regarding the different clinical and laboratory
manifestations, the data in the literature varies with
regard to the type of predominant involvement in
one age group or the other. Meislin, et al.11 defined
that the only difference was the presence of hepatosplenomegalia and/or lymphadenopathy found twice
as often in children. Font, et al.14 described more significant renal involvement, malar rash, fever and chorea in children, whereas for Tucker, et al.12 the most
frequent involvement in children is haematological,
and in adults cardiopulmonar. Meanwhile, other
authors6,25 found haematological involvement to be
less frequent in children. In Eurolupus, the differential
findings with children were malar rash and
nephropathy.13 Recently, the only statistically significant difference in a Spanish study was the presence of
arthritis in children.26 In our observations, some of the
most frequent findings in children were: malar rash,
fever, oral ulcers, thrombocytopenia, haemolytic
anaemia and IgM aCL antibodies.
Our study indicates a higher frequency of haematological abnormalities, such as thrombocytopenia, hae-

molytic anaemia and positive IgM antiphospholipid
antibodies, as also described in the literature,28–32
and we found that when the OR is adjusted, it is maintained as a significant association in ALA children,
but not in Whites and Mestizos, which undoubtedly
reflects the heterogeneity of the Latin-American population. Moreover, we must emphasize central nervous system involvement, despite its low frequency,
expressed as chorea, transient ischaemic attacks and
cerebrovascular accidents, which occur more often in
the paediatric population. In this case, our findings
differ from other reports,28,29,33 and suggest a greater
severity of SLE in this age group, likely explained in
part by the association with antiphospholipid
antibodies.28,29,34–36
In the univariate analysis, we found a significantly
higher frequency of creatinine above 1.5 mg/dl in the
adult group, although the multivariate analysis of
renal impairment did not establish any differences,
and this differs from other studies that mention a
more frequent renal impairment in children.13,14,25,26
This can likely be explained by our cut-off point for an
abnormal creatinine value >1.5 mg/dl, and this value
could underestimate the diagnosis of renal insufficiency in the paediatric age group.
When we analysed classification criteria, the mucocutaneous and haematological involvement in the
paediatric population was more prevalent than in
other series,8,37,38 and the number of the cumulated
classification criteria was only slightly higher in children, although statistically significant (p = 0.009).
When evaluating the maximum achieved disease
activity score in both age groups, both the SLEDAI
and MEXSLEDAI were higher in children, and this
tendency persisted in the multiple logistic regression
model. The situation was different for the SDI,
which was higher in adults, although not statistically
different. In this case we coincide with Miettunen,
et al.,39 who did not find any influence from age, gender or race; and we differ from another Canadian
study in which the children cumulated damage more
quickly than adults after an average of 3.3 years of
disease duration.40
Mortality in SLE is characterized by a bimodal
manner,41,42 with early death due to disease activity
and a late mortality associated with cardiovascular
events. With a median follow-up of 20 months, 34
deaths occurred in this trial, with nine in the paediatric
group (3.8%) and 25 in the adult population (2.5%),
without a statistically significant difference.
As reported by other authors5,8,43–45 in studies in
which early death occurs, the causes of death in this
study during the first 5 years of follow-up were disease
Lupus
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activity and infection, plus other non-SLE-related
causes such as cancer and unknown causes.
The organ involved responsible for death in those
presenting disease activity was renal (47.1%), multisystemic (14.7%), central nervous system (11.8%), pulmonary haemorrhage (8.8%), septicaemia (29.4%),
pneumonia (17.6%) and peritonitis (8.8%). Infection
was a common mortality cause coinciding with other
groups.8,16,42,45
One of the strengths of this research is that it evaluates a disease, such as SLE, in a highly heterogeneous
population, such as that of Latin America, with a significant number of patients, especially in the paediatric group, plus it uses a prospective inception cohort.
However, we have to recognize some limitations in
our study, such as a relatively short follow-up period,
laboratory data was not evaluated at a single reference
center and some laboratory tests, such as antiphospholipid antibodies, depend on the experience and
techniques used in different laboratories, and probably the local randomization process.
The findings in our population allow us to conclude
that paediatric lupus has a more severe presentation
due to higher disease activity indexes, with major haematological, cutaneous and central nervous system
involvement. We found that the most affected groups
in the GLADEL cohort are the ALA and Mestizo
populations.

8
9
10

11
12

13

14

15
16

17

18

Acknowledgments
The authors express their gratitude to Daniel Villalba
and Leonardo Grasso for their expert assistance with
the ARTHROS 6.0 software. This paper is in memoriam to Doctor Donato Alarcón-Segovia.

19

20

21

References
1 Alarcón-Segovia, D, Alarcón-Riquelme, ME. Etiopathogenesis of
systemic lupus erythematosus: a tale of three troikas. In: Lahita, RG,
(eds), Systemic lupus erythematosus. New York: Academics press;
1999. p. 55–65.
2 Harvey, AM, Shulman, LE, Tumulty, PA, Conley, CL, Schoenrich,
EH. Systemic lupus erythematosus: review of the literature and clinical analysis of 138 cases. Medicine (Baltimore) 1954; 33: 291–437.
3 Baqi, N, Moazami, S, Singh, A, Ahmad, H, Balachandra, S, Tejani,
A. Lupus nephritis in children: a longitudinal study of prognostic factors and therapy. J Am Soc Nephrol 1996; 7: 924–929.
4 Caeiro, F, Michielson, FM, Bernstein, R, Hughes, GRV, Ansell, BM.
Systemic lupus erythematosus in childhood. Ann Rheum Dis 1981; 40:
325–331.
5 King, KK, Kornreich, HK, Bernstein, BH, Singsen, BH, Hanson, B.
The clinical spectrum of systemic lupus erythematosus in childhood.
Arthritis Rheum 1977; 20: 287–294.
6 Lehman, TJ, McCurdy, DK, Bernstein, BH, King, KK, Hanson, V.
Systemic lupus erythematosus in the first decade of life. Pediatrics
1989; 83: 235–239.
7 Lehman, TJ, Hanson, V, Singsen, BH, Kornreich, HK, Berstein, B,
King, K. The role of antibodies directed against double-stranded
Lupus

22
23

24
25
26

27
28

DNA in the manifestations of systemic lupus erythematosus in childhood. J Pediatr 1980; 96: 657–661.
Ramírez, LA, Builes, CA, Maya, C, et al. Lupus eritematoso sistémico en niños. Rev Col Reumatol 1998; 5: 11–17.
Abeles, M, Urman, JD, Weinstein, A, Lowenstein, M, Rothfield, NF.
Systemic lupus erythematosus in the younger patient: survival studies.
J Rheumatol 1980; 7: 515–522.
Lehman, TJA. Systemic lupus erythematosus in childhood and adolescence. In: Wallace, DJ, Hahn, BH, (eds) Dubois´ lupus erythematosus. Philadelphia, PA: Lippincott Williams & Wilkins; 2001. p. 863–
884.
Meislin, AG, Rothfield, N. Systemic lupus erythematosus in childhood. Analysis of 42 cases, with comparative data on 200 adult cases
followed concurrently. Pediatrics 1968; 42: 37–49.
Tucker, LB, Menon, S, Schaller, JG, Isenberg, DA. Adult- and
childhood-onset systemic lupus erythematosus: a comparison of
onset, clinical features, serology, and outcome. Br J Rheumatol 1995;
34: 866–872.
Cervera, R, Khamashta, MA, Font, J, et al. Systemic lupus erythematosus: clinical and immunologic patterns of disease expression in a
cohort of 1000 patients. The European Working Party on Systemic
Lupus Erythematosus. Medicine (Baltimore) 1993; 72: 113–124.
Font, J, Cervera, R, Espinosa, G, et al. Systemic lupus erythematosus
(SLE) in childhood: analysis of clinical and immunological findings in
34 patients and comparison with SLE characteristics in adults. Ann
Rheum Dis 1998; 57: 456–459.
Shergy, WJ, Kredich, DW, Pisetsky, DS. Patterns of autoantibody
expression in pediatric and adult systemic lupus erythematosus. J
Rheumatol 1989; 16: 1329–1334.
James, JA, Kaufman, KM, Farris, AD, Taylor-Albert, E, Lehman,
TJ, Harley, JB. An increased prevalence of Epstein-Barr virus infection in young patients suggests a possible etiology for systemic lupus
erythematosus. J Clin Invest 1997; 100: 3019–3026.
Pons-Estel, BA, Catoggio, LJ, Cardiel, MH, et al. The GLADEL
multinational Latin American prospective inception cohort of 1214
patients with systemic lupus erythematosus: ethnic and disease heterogeneity among "Hispanics". Medicine (Baltimore) 2004; 83: 1–17.
Liang, MH, Socher, SA, Larson, MG, Schur, PH. Reliability and
validity of six systems for the clinical assessment of disease activity in
systemic lupus erythematosus. Arthritis Rheum 1989; 32: 1107–1118.
Guzmán, J, Cardiel, MH, Arce-Salinas, A, Sanchez-Guerrero, J,
Alarcon-segovia, D. Measurement of disease activity in systemic
lupus erythematosus. Prospective validation of 3 clinical indices.
J Rheumatol 1992; 19: 1551–1558.
Gladman, DD, Urowitz, MB, Goldsmith, CH, et al. The reliability of
the Systemic Lupus International Collaborating Clinics/American
College of Rheumatology Damage Index in patients with systemic
lupus erythematosus. Arthritis Rheum 1997; 40: 809–813.
Hochberg, MC. Updating the American College of Rheumatology
revised criteria for the classification of systemic lupus erythematosus.
Arthritis Rheum 1997; 40: 1725.
Tan, EM, Cohen, AS, Fries, JF, et al. The 1982 revised criteria for the
classification of systemic lupus erythematosus. Arthritis Rheum 1982;
25: 1271–1277.
Ramos Niembro, F. Lupus eritematoso generalizado. In: Ramos
Niembro, F, (ed) Enfermedades reumáticas. Criterios y diagnóstico.
México: McGrawhill Interamericana; 1999. p. 79–137.
Pons-Estel, B, Villalba, D, Alvarellos, A, Caeiro, F, Catoggio, J,
Soriano, ER. ARTHROS 2.0: a rheumatology database (Abstract).
Ann Rheum Dis 1999; 58: 153.
Barron, KS, Silverman, ED, Gonzales, J, Reveille, JD. Clinical, serologic, and immunogenetic studies in childhood-onset systemic lupus
erythematosus. Arthritis Rheum 1993; 36: 348–354.
Carreño, L, López-Longo, FJ, Monteagudo, I, et al. Immunological
and clinical differences between juvenile and adult onset of systemic
lupus erythematosus. Lupus 1999; 8: 287–292.
Dubois, EL, Tuffanelli, DL. Clinical manifestations of systemic lupus
erythematosus. Computer analysis of 520 cases. JAMA 1964; 190:
104–111.
Campos, LMA, Kiss, MH, D’Amico, EA, Silva, CA. Antiphospholipid antibodies and antiphospholipid syndrome in 57 children and adolescents with systemic lupus erythematosus. Lupus 2003; 12: 820–826.

Childhood systemic lupus erythematosus in Latin America
LA Ramírez Gómez, et al.

603
29 Cervera, R, Piette, JC, Font, J, et al. Antiphospholipid syndrome:
clinical and immunologic manifestations and patterns of disease
expression in a cohort of 1000 patients. Arthritis Rheum 2002; 46:
1019–1027.
30 Cronin, ME, Biswas, RM, Van der Straeton, C, Fleisher, TA,
Klippel, JH. IgG and IgM anticardiolipin antibodies in patients with
lupus with anticardiolipin antibody associated clinical syndromes.
J Rheumatol 1988; 15: 795–798.
31 Delezé, M, Alarcón-Segovia, D, Oria, CV, et al. Hemocytopenia in
systemic lupus erythematosus. Relationship to antiphospholipid antibodies. J Rheumatol 1989; 16: 926–930.
32 Fong, KY, Loizou, S, Boey, ML, Walport, MJ. Anticardiolipin antibodies, haemolytic anaemia and thrombocytopenia in systemic lupus
erythematosus. Br J Rheumatol 1992; 31: 453–455.
33 The Antiphospholipid Antibodies in Stroke Study (APASS) Group.
Anticardiolipin antibodies are an independent risk factor for first
ischemic stroke. Neurology 1993; 43: 2069–2073.
34 Herd, JK, Medhi, M, Uzendoski, DM, Saldivar, VA. Chorea associated with systemic lupus erythematosus: report of two cases and
review of the literature. Pediatrics 1978; 61: 308–315.
35 Klein-Gitelman, M, Reiff, A, Silverman, ED. Systemic lupus erythematosus in childhood. Rheum Dis Clin North Am 2002; 28: 561–577.
36 Sibbitt, WL, Brandt, JR, Johnson, CR, et al. The incidence and prevalence of neuropsychiatric syndromes in pediatric onset systemic lupus
erythematosus. J Rheumatol 2002; 29: 1536–1542.
37 Rood, MJ, ten Cate, R, van Suijlekom-Smit, LW, et al. Childhoodonset systemic lupus erythematosus: clinical presentation and prognosis in 31 patients. Scand J Rheumatol 1999; 28: 222–226.
38 Stichweh, D, Arce, E, Pascual, V. Update on pediatric systemic lupus
erythematosus. Curr Opin Rheumatol 2004; 16: 577–587.
39 Miettunen, PM, Ortiz-Alvarez, O, Petty, RE, et al. Gender and ethnic
origin have no effect on longterm outcome of childhood-onset systemic lupus erythematosus. J Rheumatol 2004; 31: 1650–1654.
40 Brunner, HI, Silverman, ED, To, T, Bombardier, C, Feldman, BM.
Risk factors for damage in childhood-onset systemic lupus erythematosus: cumulative disease activity and medication use predict disease
damage. Arthritis Rheum 2002; 46: 436–444.
41 Björnådal, L, Yin, L, Granath, F, Klareskog, L, Ekbom, A. Cardiovascular disease a hazard despite improved prognosis in patients with
systemic lupus erythematosus: results from a Swedish population
based study 1964–95. J Rheumatol 2004; 31: 713–719.
42 Urowitz, MB, Bookman, AA, Koehler, BE, Gordon, D, Smythe,
HA, Ogryslo, MA. The bimodal mortality pattern of systemic lupus
erythematosus. Am J Med 1976; 60: 221–225.
43 Abu-Shakra, M, Urowitz, MB, Gladman, DD, Gough, J. Mortality
studies in systemic lupus erythematosus. Results from a single center.
I. Causes of death. J Rheumatol 1995; 22: 1259–1264.
44 Alarcón, GS, McGwin, G, Bastian, HM, et al. Systemic lupus erythematosus in three ethnic groups. VII [correction of VIII]. Predictors of
early mortality in the LUMINA cohort. LUMINA Study Group.
Arthritis Rheum 2001; 45: 191–202.
45 Cervera, R, Khamashta, MA, Font, J, et al. Morbidity and mortality
in systemic lupus erythematosus during a 10-year period: a comparison of early and late manifestations in a cohort of 1000 patients. Medicine (Baltimore) 2003; 82: 299–308.

Appendix GLADEL co-authors
Besides the authors, the following persons are also
members of GLADEL and have incorporated at
least 20 patients into the database.
Argentina: Luis J. Catoggio, Enrique R. Soriano
and Patricia M. Imamura, Sección Reumatología,
Servicio de Clínica Médica Hospital Italiano and Fundación Dr Pedro M. Catoggio para el Progreso de la
Reumatología, Buenos Aires; Jorge A. Manni, Sebastián Grimaudo and Judith Sarano, Departamento de

Inmunología, Instituto de Investigaciones Médicas
“Alfredo Lanari”, Buenos Aires; José A.
Maldonado-Cocco, Maria S. Arriola and Graciela
Gómez, Servicio de Reumatología, Instituto de Rehabilitación Psicofísica, Buenos Aires; Mercedes A. García, Ana Inés Marcos and Juan Carlos Marcos, Servicio de Reumatología, Hospital Interzonal General de
Agudos General San Martín, La Plata; Hugo R.
Scherbarth, Pilar C. Marino and Estela L. Motta, Servicio de Reumatología, Hospital Interzonal General
de Agudos ‘Dr Oscar Alende’, Mar del Plata; Cristina
Drenkard, Susana Gamron, Sandra Buliubasich and
Carlos M. Onetti, Servicio de Reumatología,
UHMI1, Hospital Nacional de Clínicas, Córdoba;
Francisco Caeiro, Alejandro Alvarellos and Verónica
Saurit, Servicio de Reumatología, Hospital Privado,
Centro Médico de Córdoba, Córdoba; Silvana Gentiletti, Norberto Quagliatto, Alberto A. Gentiletti and
Daniel Machado, Servicio de Reumatología, Hospital
Provincial de Rosario, Rosario; Marcelo Abdala and
Simón Palatnik, Servicio de Reumatología, Facultad
de Ciencias Médicas, Universidad Nacional de
Rosario, Hospital Provincial del Centenario, Rosario;
Guillermo A. Berbotto and Carlos A. Battagliotti,
Servicio de Reumatología Hospital Escuela Eva
Perón, Granadero Baigorria, Rosario.
Brazil: Emilia Sato, Elaine M.C. Sella and Alexandre W.S. Souza, Disciplina de Reumatología, Universidade Federal da São Paulo (UNIFESP), São
Paulo; Lilian T. Lavras Costallat, Manoel Barros Bertolo and Ibsen Bellini Coimbra, Divisao de Reumatología, Faculdade de Ciencias Medicas, Universidade
Estadual da Campinas, Campinas; Eduardo Ferreira
Borba Neto and Eloisa Bonfá Divisao de Reumatología, Faculdade da Medicina, Universidade da São
Paulo, São Paulo; João Carlos Tavares, Brenol,
Ricardo Xavier and Tamara Mucenic, Serviço de
Reumatología, Hospital de Clinicas de Porto Alegre,
Universidade Federal do Rio Grande do Sul; Fernando de Souza Cavalcanti, Ângela Luzia Branco
Duarte and Cláudia Diniz Lopes Marques, Disciplina
de Reumatología, Centro de Ciências da Saúde, Universidade Federal da Pernambuco, Pernambuco; Nilzio Antonio Da Silva, Ana Carolina de O. e Silva and
Tatiana Ferracine Pacheco, Serviço da Reumatología,
Faculdade de Medicina, Universidade Federal de
Goias, Goiania.
Colombia: José Fernando Molina-Restrepo, Servicio de Reumatología, Hospital Pablo Tobon Uribe;
Javier Molina-López, Sección de Reumatología, Universidad de Antioquia, Hospital Universitario San
Vicente de Paul, Medellín; Antonio IglesiasGamarra, Facultad de Medicina, Universidad Nacional de Colombia, Antonio Iglesias-Rodríguez,
Lupus

Childhood systemic lupus erythematosus in Latin America
LA Ramírez Gómez, et al.

604

Facultad de Medicina, Universidad del Bosque,
Bogotá; Eduardo Egea-Bermejo, Departamento de
Inmunología, Universidad del Norte, Barranquilla;
Renato A. Guzmán-Moreno and José F. RestrepoSuárez, Departamento de Medicina Interna e
Inmuno-Reumatología, Clínica Saludcoop 104 Jorge
Piñeros Corpas, and Hospital San Juan de Dios, Universidad Nacional de Colombia, Bogotá.
Cuba: Marlene Guibert-Toledano, Gil Alberto
Reyes-Llerena and Alfredo, Hernández-Martínez Servicio Nacional de Reumatología, Centro de Investigaciones Médico Quirúrgicas (CIMEQ), La Habana.
Chile: Loreto Massardo, Néstor Gareca and Sergio
Jacobelli, Departamento de Inmunología Clínica y
Reumatología, Escuela de Medicina, Pontificia Universidad Católica de Chile, Santiago; Oscar J. Neira
and Leonardo R. Guzmán, Sección Reumatología,
Hospital del Salvador, Facultad de Medicina, Universidad de Chile, Santiago.
Guatemala: Abraham Garcia-Kutzbach, Claudia
Castellanos and Erwin Cajas, Servicio de Reumatología, Hospital Universitario Esperanza, Ciudad de
Guatemala.
Mexico: Virginia Pascual-Ramos, Departamento
de Inmunología y Reumatología, Instituto Nacional
de Ciencias Médicas y Nutrición Salvador Zubirán,
México D.F.; Leonor A. Barile-Fabris, Unidad de
Investigación Médica en Epidemiología Clínica, Hospital de Especialidades Centro Médico Nacional
SXXI, Instituto Mexicano del Seguro Social, México
D.F., and Juan Manuel Miranda-Limón, Departamento de Reumatología, Hospital de Especialidades,

Lupus

Centro Médico Nacional La Raza, Instituto Mexicano de Seguro Social, México D.F.; Mary-Carmen
Amigo and Luis H. Silveira, Departamento de Reumatología y Departamento de Bioquímica, Instituto
Nacional de Cardiología Ignacio Chávez, México
D.F.; Ignacio García De La Torre, Gerardo OrozcoBarocio and Magali L. Estrada-Contreras, Departamento de Inmunología y Reumatología, Hospital
General de Occidente de la Secretaría de Salud, Guadalajara, Jalisco; Maria Josefina Sauza del Pozo,
Laura E. Aranda Baca and Adelfia Urenda Quezada,
Servicio de Reumatología, Instituto Mexicano de
Seguro Social, Hospital de Especialidades Nº 25,
Monterrey, N.L.; Guillermo F. Huerta-Yáñez Servicio de Reumatología, Hospital de Especialidades
Miguel Hidalgo, Aguascalientes.
Peru: Eduardo M. Acevedo-Vásquez, José Luis
Alfaro-Lozano and Jorge M. Cucho-Venegas, Servicio de Reumatología, Hospital Nacional Guillermo
Almenara Irigoyen, Essalud, Lima; Maria Inés
Segami, Cecilia P. Chung, Magaly Alva-Linares, Servicio de Reumatología, Hospital Nacional Edgardo
Rebagliatti Martins, ESSALUD, Lima.
Venezuela: Isaac Abadi, Rosa Chacón-Díaz and
Soham Al Snih Al Snih Servicio de Reumatología,
Centro Nacional de Enfermedades Reumáticas, Hospital Universitario de Caracas, Caracas; Maria H.
Esteva-Spinetti and Jorge Vivas Unidad de Reumatología, Hospital Central de San Cristóbal, San
Cristóbal.
With
the
corresponding
attributes
and
responsibilities.

