Systemic lupus erythematosus in Arab children

Differences and similarities with different ethnicities
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Objectives: To describe systemic lupus erythematosus
(SLE) features among Arab children, and compare
with cohorts from different ethnicities.

Methods: This retrospective analysis of all published
English literature on SLE in Arab children was
conducted in March 2013. The percentage and
frequencies of the clinical and laboratory features
were collected, and compared between different Arab
countries as well as Caucasian and South East Asian
cohorts.
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Results: A total of 560 children from 5 Arab cohorts
with an average age at diagnosis of 10 years; 7.7%
of patients were diagnosed before the age of 5 years.
Familial SLE was frequent. Most patients had major
organ involvement. Renal involvement was diagnosed
in 80%, while neuropsychiatric manifestations
were seen in 30%. Immunosuppressive agents were
commonly used. Beta cell depletion was recently
introduced for refractory cases. The outcome of the
disease could not be determined from the available
data. However, 145 out of 300 patients had disease
damage (52.6% Saudi and 43.9% Egyptian) with
mean of 1.3 for Saudi and 0.93 for Egyptian. Forty
patients died during the disease course due to
infections and severe organ disease.

Conclusion: Systemic lupus erythematosus is
common in Arab children, particularly familial SLE.
The manifestations observed in Arabs are comparable
with previous reports. However, there is a noticeable
difference in the damage accrual and mortality rate
between Arab and Canadian studies, which might
reflect the disease severity.
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ystemic lupus erythematosus (SLE) is an

inflammatory disorder of autoimmune origin,
characterized by multi-system involvement. Systemic
lupus erythematosus predominantly affects young
women of reproductive age. However, 20% of all
cases of SLE begin in childhood."* Clinical features
of SLE at presentation and during disease course are
different in children and adults. Furthermore, children
are more likely to have major organ involvement and
probably have often a graver prognosis than adults,
which indicate the influence of age at onset on the
clinical course and outcome of SLE.>” The clinical
manifestations of SLE have been extensively described
from different geographical parts of the world; the
prevalence and severity of the disease differ among
ethnic groups.®? Studies of SLE among Arab children are
scarce.'!® Cohorts from Arab countries are descriptive
and retrospective from single center experience.
Unfortunately, the outcome of SLE is poorly studied.
A systemic review of all published studies from Arab
countries can determine the similarities among Arab
children from different countries, and compare them
with other series from different ethnic groups. Genetic
factors may contribute into the clinical presentation
and outcome in the Arab population, particularly in
the presence of high consanguinity rate. This study
evaluated the demographic, clinical, and laboratory
features of SLE among Arab children.

Methods. In March 2013, we conducted a
comprehensive literature search of all published studies
of SLE among Arab children. The took place at Riyadh,
Saudi Arabia. All English medical literature between
1990 and 2012 were reviewed to identify relevant
articles. We used the following MeSH terms for the
literature search: Arabs, Arabia, children, and systemic
lupus erythematosus.

The included children meet the following criteria:
Arab ethnicity and definite diagnosis of SLE using the
Systemic Lupus International Collaborating Clinic
classification criteria for SLE." Children with drug-
induced SLE, and other connective tissue diseases such
as overlap syndrome were excluded. The collected data
included gender, age at diagnosis, clinical and laboratory
features through out the disease course including
constitutional, mucocutaneous, articular, nervous
system, renal, cardiac, pulmonary and gastrointestinal
tract findings and hematogram, acute phase reactants,
antinuclear antibody (ANA), extractable nuclear antigen
antibody (ENA), anticardiolipin (aCL) or anti-{32
glycoprotein-1  (32-GP-I) and complement levels.
Nephritis was defined by histopathology according to

the World Health Organization (WHO) classification
as well as unusual co-morbidity and mortality associated
with the disease. The percentage and frequencies of the
clinical and laboratory features were collected, and
compared between different Arab countries as well as
Caucasian and South East Asian cohorts.

Statistical analysis. The Statistical Analysis Software
version 9.2 (SAS Institute Inc.,, Cary, NC, USA)
software was used for statistical analysis. The results
were expressed as mean * standard deviation (SD) for
continuous variables and percentages for categorical
variables. The variables were compared by 2-sample
t-tests, Chi-square tests, and Fisher’s exact tests. A
p-value of <0.05 was considered significant.

Results. Data was retrieved from 7 retrospective
studies; the study duration varied between 7 to 20 years.
Two studies were not considered independently;'®"
however, patients from these studies were included in
the updated cohorts.’*!® A total of 560 children with
SLE were reported from 5 different Arab countries
(Bahrain, Egypt, Kuwait, Oman, and Saudi Arabia);
the highest number of patients was from Egypt (n=207)
and Saudi Arabia (n=182).!31>16

The mean follow up duration was 4.3+3.2 years,
ranging between 2 and 7 years. Girls were more
frequently affected; the female to male ratio ranged
from 2.5:1 to 5.6:1. However, 2 reports had the highest
ratio with female to male ratio of 14:1. The mean age
at diagnosis was 10+6.7 years (range 8.6-10.7). Among
443 patients from 4 studies (Saudi Arabia, Egypt,
Oman, Bahrain), the disease was diagnosed before
the age of 5 years (7.7%). The frequency of familial
SLE cases from the same cohorts was variable, from
2.9-36%. Interestingly, the Saudi cohort showed that
the frequency of affected siblings was 18.5%. Table 1
summarizes the main demographic data of 7 cohorts.''¢

Most patients had major organ involvement.
Table 2 shows the clinical manifestations observed
in different Arab cohorts. The most frequent clinical
manifestations throughout the course of the disease
were mucocutaneous (40-88%) and musculoskeletal
(40-75%). Most mucocutaneous manifestations were
oral ulcerations, malar rash, and alopecia. Most patients
with musculoskeletal had polyarthritis affecting mainly
the small joints; it was non-deforming and symmetrical
arthritis. Constitutional symptoms were in the form
of fever, fatigue, and weight loss observed frequently
and reported in 80% of patients. Renal involvement
was diagnosed in 28-80% of patients. Hematuria and
proteinuria were the most frequent findings. According
to the WHO classification, almost 40% of patients
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Table 1 - Comparison of demographic data of childhood SLE in 6 Arab countries and with their counterpart (Canada and Philippines).

Demographic data Kuwait Egypt Egypt  Saudi Arabia  Saudi Arabia Oman Bahrain Canada  Philippines
Alsaeid"®  Salah'®  Bakar''  Al-Mayouf'®  Muzaffer®  Abdwani'? Al-Mosawi'*  Hiraki* Gulay”

Number of patients 35 207 52 152 30 50 34 256 78
Gender (Female:male) 4:1 2.7:1 12:1 5.6:1 14:1 5.3:1 2.5:1 4.7:1 10:1
Age at onset (mean) NA 10 NA 8.8 10.5 8.6 9 NA NA
Age at diagnosis (mean) 10.7 10 11.9 9.5 10.5 8.6 9 13.1 14
Disease duration (mean) NA 6.5 5 7.5 NA NA 7 NA NA
Follow up duration (mean) NA NA 2.1 6.8 6 NA NA 3.5 1.7
Study duration (year) 7 16 7 20 10 16 10 23 5
Family history (%) NA 2.9° NA 18.5° NA 36° 25 NA 10.2

a - relatives with SLE, b - affected siblings, NA - not applicable

Table 2 - Comparison of clinical and laboratory findings of childhood SLE in 6 countries and with their counterpart (Canada and Philippines).

Clinical and laboratory Kuwait Egypt Egypt Saudi Arabia Saudi Arabia Oman Bahrain Canada Philippines
findings Alsaeid" Salah" Bakar'! Al-Mayouf'® Muzaffer”® Abdwani'? Al-Mosawi'*  Hiraki* Gulay”
Number of patients 35 207 52 152 30 50 34 256 78
Arthritis 15 (42.9) 82 (39.6) 34 (65.4) 81 (53.3) 22 (73.3) 38 (76.0) 21 (61.8) 171 (67.0) 42 (53.8)
Cardiac 2 (5.7) 35 (16.9) 4 (7.7) 24 (15.8) 3 (10.0) 5 (10.0) 7 (20.6) 46 (17.9) 17 (21.8)
Constitutional (any) NA 62 (29.9) 40 (80.0) 118 (77.6) 15 (50.0) 31 (62.0) NA 142 (55.5) NA
Hematological
Hemolytic anemia 7 (20.0) 40 (19.3) 26 (50.0) 76 (50.0) 8 (26.7) 30 (60.0) 14 (41.2) 63 (25.6) 8 (10.2)
Thrombocytopenia 8 (23.0) 45 (21.7 14 (26.9) 60 (39.5) 4 (13.3) NA 18 (52.9) 80 (31.2) 20 (25.6)
Leucopenia NA 54 (26.1) 14 (26.9) 72 (47.4) 10 (30.3) NA 14 (41.2) NA 25 (32.1)
Lymphadenopathy 3 (8.6 NA NA 60 (39.5) 10 (30.3) 18 (36.0) NA 51 (20.0) NA
Mucocutaneous
Cutaneous 18 (51.4) 100 (48.3) 24 (46.2) 114 (75.0) 14 (46.7) 35 (70.0) 30 (88.2) 169 (66.0) 60 (76.9)
Mucosal 10 (28.6) 46 (22.2) 10 (19.2) 85 (55.9) 1 (3.3 5 (10.0) 3 (88 76 (29.7) 53 (67.9)
Photosensitivity NA 91 (44.0) 11 (21.2) 24 (15.8) 5 (16.7) NA 6 (17.6) 52 (20.3) 57 (73.1)
Alopecia NA 93 (45.0) 18 (34.6) 67 (44.1) 9 (30.0) 35 (70.0) NA 73 (28.5) 41 (52.6)
Nephritis 10 (28.6) 139 (67.1) 42 (80.8) 90 (59.2) 22 (73.3) 32 (64.0) 15 (44.1) 141 (55.1) 56 (71.8)
Neuropsychiatric 5 (14.3) 50 (24.2) 4 (7.7) 34 (22.4) 9 (30.0) 9 (18.0) 10 (29.4) 68 (265 25 (32.1)
Pulmonary 3 (8.6 13 (6.3) NA 12 (7.9) 2 (6.7) 13 (26.0) 7 (20.6) 39 (15.2) 17 (21.8)
ANA 35 (100) 196 (94.7) 38 (73.1) 152 (100) 30 (100) 50 (100) 29 (85.3) 256 (100) 70 (98.1)
Anti-dsDNA 31 (88.6) 96 (46.4) 44 (84.6) 135 (88.8) 27 (90.0) 41 (82.0) 21 (61.8) 214 (83.6) 18/21
APL
ACL IgM 13 (37.1) 36/108 NA 45/130 10/15 NA 2/ 15 NA NA
ACL IgG 11 (31.4) 26/108 NA 65/130 10/15 NA 4/ 15 102/254 NA
82-glycoprotein I NA NA NA 31/92 NA NA NA NA
Lupus anticoagulant 30/108 NA NA NA NA 32/254 NA
C3 22 (62.9) NA 31 (59.6) 118 (77.6) 22 (73.3) 42 (84.0) NA NA 7 (8.9
C4 22 (62.9) NA NA 118 (77.6) 22 (73.3) 40 (80.0) NA NA NA
pSDI NA 0.93 NA 1.3 NA NA NA 0.6 NA
Mortality 3 (8.6 11 (5.3 8 (15.4) 9 (5.9 3 (10.0) 2 (4.0 4 (11.8) 6 (23) 9 (11.5)

ANA - antinuclear antibody, Anti-dsDNA - antidouble stranded DNA, APL - anti phospholipid antibody, ACL - anti cadriolipin, pSDI - pediatric adaptation of the
Systemic Lupus International Collaborating Clinics American College of Rheumatology Damage Index

with nephritis had class IV nephritis. Neuropsychiatric
manifestationsincludingseizures, stroke, moodaffection,
and rarely neuropathy and myelitis were seen in 30% of
patients. Cardiac (15%) and pulmonary manifestations
(<10%) were the least frequent clinical manifestations.
However, 26% of Omani patients were found to have
pulmonary involvement. Most patients had hemolytic
anemia, thrombocytopenia, and leucopenia appearing
concurrently. Throughout the disease course, ANA
was detected in almost all patients. However, 96% of
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patients had raised anti-double stranded DNA antibody
(anti-dsDNA) levels. Furthermore, anti-phospholipid
antibody (either aCL or 82-GP-I) was observed in
30-40% of patients. Unfortunately, other extractable
nuclear antigens (ENA) levels were not reported.
Hypocomplementemia (C, and C,) were noticed in
almost 85% of patients. Interestingly, 13 Saudi children
were found to have Clq deficiency.

Table 2 compares the clinical and laboratory findings
of childhood SLE in Arab countries. Treatment



Childhood lupus in Arabs ... Aleed & Al-Mayouf

regimens were available in 441 patients from 4
cohorts (2 Saudi and 2 Egyptian). All patients were
treated with glucocorticoids and hydroxychloroquine.
Immunosuppressive  agents  (cyclophosphamide,
azathioprine, mycophenolate mofetil) were commonly
used for various indications. However, the major
organ disease namely renal and neuropsychiatric
involvements were the most frequent indications.
Intravenous pulse cyclophosphamide was used as
induction and maintenance therapy in 198 (44.9%)
of the Saudi and Egyptian cohorts. Mycophenolate
mofetil and azathioprine were used mainly as a
maintenance treatment after completion of induction
cyclophosphamide regimen. However, mycophenolate
mofetil was used in combination with corticosteroids
for induction of remission in 43 Saudi patients, while
30 Saudi patients received azathioprine in combination
with corticosteroids as first-line therapy. However, in
26 patients, treatment with mycophenolate mofetil
or azathioprine switched to cyclophosphamide due to
inefficacy. In contrast, mycophenolate mofetil was used
in 16 Egyptian patients to induce remission after failure
of cyclophosphamide. The beta cell depletion was used
for refractory cases; 25 Saudi patients were treated with
rituximab. Additional and supportive therapy were used
when needed, such as intravenous immunoglobulin
infusion, plasmapheresis, antihypertensive medications,
and diuretics.
could not be appropriately determined from the
available data. 145 (80 Saudi and 65
Egyptian) out of 359 patients had disease damage as
measured by the pediatric adaptation of the Systemic
Lupus International Collaborating Clinics American
College of Rheumatology Damage Index (pSDI);
it was reported in 52.6% of Saudi (mean: 1.3+1.7)
and 43.9% (mean: 0.93+1.37) of Egyptian patients.
Damage accrual in Saudi patients was mostly in the
growth (26.8%), renal (17.1%), and neuropsychiatric
(15.8%) domains, while neuropsychiatric (21%) and
renal (16.9%) system involvement were observed most
frequently in Egyptian patients.'*'¢

Out of 389 patients, 28 (14 Saudi, 14 Egyptian)
patients had progressive renal disease and required
dialysis. Forty patients died during the disease course
mostly due to infections and severe organ disease.'"'31¢
Chronic renal failure and end stage renal disease was the
most frequent cause of death following the infections.
Few patients died due to intracranial hemorrhage,
cardiac failure, or pulmonary hemorrhage.

The eventual outcome of the disease

However,

Discussion. Systemic lupus erythematosus is a
multi-system disease characterized by frequent disease
flares. The overall prognosis has markedly improved
over the last 2 decades.”” The prevalence and severity
of the disease differ among ethnic groups; compared
with Caucasian children with SLE, non-Caucasian
patients were significantly younger and more likely to
have nephritis.*” Though there are numerous reports of
SLE in children worldwide, limited data on childhood
SLE from Arab countries have been published. The
available published English medical reports were from
5 countries: Egypt, Saudi Arabia, Kuwait, Oman, and
Bahrain. Unfortunately, we could not find data from
North Africa or other Middle Eastern countries. All
these reports were retrospective studies from a single
center cohort. The total number of patients was 560;
the mean age of onset and diagnosis were comparatively
similar. The female to male ratio was approximately
4:1. However, 2 cohorts had higher frequency (female
patients) (more than 10:1). Interestingly, familial SLE
cases are commonly seen in Arabs; the rate of familial
SLE is higher in Arabs compared with the Caucasian
ethnicity. The consanguinity rate in Arab countries
is common (Saudi Arabia 58%), which might play
a role in the apparent increased frequency of SLE in
Arab families.”’ Familial SLE patients were first-degree
relatives; remarkably previous study* had the highest
frequency of affected siblings with 18.5%. Previous
study?® suggested that familial SLE patients tend to be
younger and more likely to have discoid rash with more
frequent complement (Clq) deficiency; furthermore,
they had higher rate of mortality compared with sporadic
cases. However, similar findings were not confirmed
from the Omani cohort. Nonetheless collaborative
work between the Saudi and Omani groups, illustrated
a number of families with high degrees of clustering
of childhood onset SLE in a rare autosomal recessive
form that was very helpful in identifying patients
with a stronger genetic predisposition. Successfully,
autozygome analysis in those families revealed a null
mutation in the DNASEIL3 gene. Interestingly,
the DNASE1L3-related SLE described was always
pediatric in onset and correlated with a high frequency
of lupus nephritis. These findings confirm the critical
role of impaired clearance of degraded DNA in SLE
pathogenesis.?*

Difference in the clinical manifestations among
Arab children with SLE were not major, and the
frequency of clinical and laboratory variables including
major organ involvement and autoantibody profiles to
some extent were comparable (»>0.05). Five cohorts
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reported nephritis in more than 50% of their patients;
progressive proliferative nephritis was most commonly
seen in Arab childhood SLE.

We compared the cumulative manifestations of
Arab SLE children with 2 cohorts of different ethnic
backgrounds; Canadian (Caucasian) and Filipino
(South East Asian), and similarities in disease
manifestations were observed. However, there is a
noticeable difference in the damage accrual between
our series and the Canadian series (1.3 versus 0.6) with
=0.027.% Furthermore, the mortality rate was higher
in our series compared with the Canadian cohort (5.9%
versus 2.3%) (p=0.039), which might reflect the disease
severity.”*?” However, this needs further investigation.

Treatment approach was based on the overall
disease activity and severity, and corticosteroids
and hydroxycholraquine were the main stay of
treatment. All patients received immunosuppressive
drugs (cyclophosphamide, azathioprine, and
mycophenolate mofetil); the main indication for
using cyclophosphamide was class IV lupus nephritis,
followed by neuropsychiatric manifestations. Recently,
rituximab was introduced as a therapeutic option for
the refractory cases. Despite the aggressive therapeutic
approach, 7.2% out of 389 patients developed chronic
renal failure.''*!¢ The overall mortality related to SLE
during the period of follow-up was within the range of
reports from Asia.”” However, it is slightly higher than
the Canadian cohort.? Infection was the most common
cause of death followed by chronic renal disease.
Nevertheless, damage accrual was not systematically
documented in Arab cohorts. However, 2 recent reports
from Egypt and Saudi Arabia showed that the frequency
and amount of damage observed are comparable with
those reported in previous studies on childhood onset
SLE‘16,28

Study limitations. This study has some limitations
due to the nature of the available data. The number of
patients in various studies was small and varied greatly
in terms of incomplete results and inconstant treatment
regimens, and the time span of studies varied, which
make comparisons between different studies difficult
and interpretation imprecise.

In conclusion, we believe that SLE is common in
Arab children, particularly familial SLE. These cohorts
are descriptive, retrospective from a single center
experience and representative for Arab childhood SLE.
We believe that prospective multicenter efforts will
provide better understanding of the long-term outcome
of SLE among Arab children.
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