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Abstract
Objective
We aimed to describe the social, educational, employment and long-term clinical outcomes of adults with childhood-onset
systemic lupus erythematosus (SLE) in a Saudi cohort

Methods
All adult patients with childhood-onset SLE who were treated and had regular follow-up between 1990 and 2013 at King
Faisal Specialist Hospital and Research Centre (KFSH-RC), Riyadh were included. The long-term outcome measures
comprised SLE Disease Activity and Damage Indices at the last follow-up visit and death related to SLE. Social,
educational and employment history were obtained via personal or phone interviews.

Results
Forty-eight patients (45 female) were included, whose mean age was 23.6+4 years and mean disease duration
15+4 years. At the last follow-up visit, 24 (50%) patients were found to have active disease with mean of accrual damage
index of 2 (0-7). Forty patients (83%) had renal involvement, 7 (15%) of them progressed to end stage renal disease,

5 patients underwent renal transplant, 2 failed the transplant and are currently on haemodialysis. Sixteen patients had
central nervous system involvement in the form of seizure disorder (6 patients), chorea (3 patients) and cerebrovascular
accident (3 patients). Forty-three patients completed high school and 21 joined a college. Six patients were in employment.
Eight patients got married and 5 of them had children. There were 3 deaths related to SLE (6.25%), mainly due to infection.

Conclusion
Our cohort indicates that the outcome of adult Saudi patients with childhood-onset SLE was satisfactory and comparable
to earlier reports.
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Introduction

Systemic lupus erythematosus (SLE) is
achronic, multisystem autoimmune dis-
ease, with a wide range of clinical and
laboratory findings, depending upon the
type and severity of organ involvement
(1). SLE predominantly affects young
women in reproductive age. However,
of all SLE patients, 20% are diagnosed
during childhood (2, 3).

Disease expression influenced by dif-
ferent factors including ethnicity, gen-
der and age at disease onset. Recently
verified disease indices from several
large cohorts of SLE patients suggest
that children usually have more severe
disease with higher rates of organ in-
volvement at disease onset. Further-
more, children usually have disease
that is more active at presentation and
over time than do adults with SLE (4-
6). Children have often an aggressive
clinical course and more frequent renal
involvement as compared to adults. Ac-
cordingly, patients who develop SLE in
childhood are likely to face a lifetime of
complications and accrue more damage
related to their disease and treatment
(7- 10).

Health outcomes in childhood-onset
rheumatic diseases have become an in-
teresting research subject. Several stud-
ies published in the last decade have
examined the long-term health, func-
tional and quality of life outcomes of
adults with childhood-onset rheumatic
diseases. The outcome can no longer be
considered separately from the results
of comprehensive health care (11-13).
Although most studies have been in
the area of juvenile idiopathic arthritis,
there are increasing numbers of studies
in childhood-onset SLE. Recent reports
have shown a remarkable improve-
ment of the survival and prognosis in
childhood-onset SLE, probably due to
the implementation of new therapeutic
strategies including the early introduc-
tion of immunosuppressive drugs (14-
16).

As increasing numbers of children with
SLE survive into adulthood, under-
standing the adult outcome of child-
hood-onset SLE has become increas-
ingly important.

We have the privilege at King Faisal
Specialist Hospital and Research Cen-
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tre, (KFSH-RC), Riyadh to follow
a large cohort of children with SLE.
Those over 14 years of age are usually
transferred to adult rheumatology care
to provide ongoing and comprehensive
clinical care.

To the best of our knowledge, there is
no available published data from the
Middle East about the impact of child-
hood-onset SLE on adult patients.

In this study, we have highlighted the
social, educational and long-term clini-
cal outcome of adult Saudi patients
with childhood-onset SLE.

Methods

All patients with childhood-onset SLE
who were followed at our paediatric
SLE clinic and transferred to adult
rheumatology clinics at KFSH-RC, Ri-
yadh, Saudi Arabia from June 1990 to
June 2013 were included.

All included patients fulfilled at least
4 of the American College of Rheu-
matology (ACR) classification criteria
for SLE (17). Diagnosis of SLE was
made before the age of 14 years old
with minimal follow-up period of 1
year in the adult rheumatology clinic
at KFSH- RC, Riyadh. Drug-induced
lupus, mixed connective tissue disease
and overlap syndrome were excluded
from the study.

Medical records of all included pa-
tients were reviewed for demographic
data, age, disease duration, clinical and
laboratory findings at the last follow-
up visit. The social, educational and
employment status were recorded by a
personal or phone interview at the last
follow-up visit. The disease duration
was calculated from the onset of symp-
toms related to SLE.

Patients are usually seen and evalu-
ated every 3-6 months with a thorough
physical examination and appropriate
laboratory investigations.

To evaluate the disease activity at the
last follow-up visit, we used the Sys-
temic Lupus Erythematosus Disease
Activity Index (SLEDAI) for disease
activity. In contrast, to determine the
long-term clinical outcome, we used
the paediatric adaptation of the Sys-
temic Lupus International Collaborat-
ing Clinics American College of Rheu-
matology Damage Index (pSDI) for ac-
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crual disease damage (18). Growth fail-
ure and puberty delayed are of critical
importance in children and adolescents
with SLE. Additionally, death related
to SLE was considered as an outcome
measure.

Statistical methods

SAS 9.2 (SAS Institute Inc., Cary, NC,
USA) software was used for statistical
analysis. The variables compared us-
ing 2-sample r-tests, chi-square tests
and Fisher’s exact tests. The results
expressed as mean * standard devia-
tion (SD) for continuous variables and
percentages for categorical variables.
Regression analysis was carried out to
examine the influence of the variables
on the outcome measures. A p-value of
<0.05 was considered significant.

Results

Forty-eight patients (45 female) with
disease onset under the age of 14 years
were included. The mean age at diag-
nosis was 10.3+6 while the mean age
at the time of enrollment was 23.6+4
years with mean disease duration of
15+4 years. All patients had chronic
disease with relapse remitting course.
Table I summarises the demographic
and clinical data at the diagnosis of
SLE and the last follow-up visit.

At the last follow-up visit, 31 patients
had haematological manifestations in
the form of leukopenia or thrombo-
cytopenia. Seventeen patients had
active mucocutaneous features and
15 patients had musculoskeletal com-
plaints. Furthermore, 40 (83%) pa-
tients had renal involvement, 20 pa-
tients with class IV, 13 patients with
class III and 7 patients with class V.
Central nervous system (CNS) in-
volvement was found in 16 patients
(33%) in the form of seizure disor-
der (6 patients), chorea (3 patients)
and cerebrovascular accident (3 pa-
tients). All patients had anti-nuclear
antibody positivity while 45 patients
showed elevated anti-ds-DNA titer
and 31 patients had low complement
(Cy/ C,) levels. Twenty-four, (50%)
patients were found to have active
disease; the mean SLEDAI score at
the last follow-up visit was 6+4 (0-
23) comparing to 38 (79%) patients
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Table I. Demographic and clinical findings in 48 adult patients with childhood-onset SLE

at diagnosis and last follow-up visit.

At diagnosis Last follow-up visit

Age (mean + SD years) 103+6 23.6+4

Haematological 41 (85.4%) 31 (64.5%)
Cardiovascular 7 (14.5%) 5 (10.4%)
Musculoskeletal 31 (64.5%) 15 (31.3%)
Mucocutaneous 36 (75%) 17 (35.4%)
Nephritis 35 (73%) 40 (83.3%)
Neuropsychiatric 11 (23%) 16 (33.3%)
Antinuclear antibody 48 (100%) 48 (100%)
Anti-ds-DNA 47 (98%) 45 (94.8%)
Complement (C4/ C,) 38 (79%) 31 (64.5%)
No. of patients with active disease 38 (79%) 24 (50%)

No. of patients with pSDI >0 3 (6.3%) 39 (81%)

with active disease at the initial visits
with mean SLEDALI score of 10+6.
Table II shows the detailed immuno-
suppressive treatment. All the patients
were treated with steroid, hydroxy-
chloroquine and immunosuppressive
drugs during their follow-up; 36 (75%)
patients received intravenous cyclo-
phosphamide, 28 patients received
mycophenolate mofetil, 18 patients re-
ceived azathioprine, 3 patients received
rituximab, 3 patients received metho-
trexate, 5 patients received intravenous
immunoglobulin (IVIG) and 4 patients
required plasma exchange. The main
indication of immunosuppressive ther-
apy was renal involvement mainly class
IV followed by CNS involvement. Four
patients with inactive disease discon-
tinued steroid and immunosuppressive
treatment but continued hydroxychlo-
roquine.

Thirty-four, (71%) patients completed
high school, 21 of them joined a col-
lege and only 6 patients were in em-
ployment. Eight patients got married;
5 of them had children. In contrast, 4
patients had a miscarriage.

Table III showed the number of pa-
tients with damage and affected organ
systems. Overall, 39 (81%) patients
had disease damage, with mean ac-
crual damage index of 2.1+1.7 (0-7).
The higher SLEDAI score associated
with accrual damage. However, it was
not statistically significant (p=0.062).
In contrast, the disease damage score
correlated positively with disease dura-
tion (p=0.003). Twenty-four, (50%) pa-
tients had significant short stature and
13 (27%) had delayed puberty. Further-
more, 12 patients had renal damage, 7
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(14.6%) had progressive renal disease
and required dialysis, 5 patients un-
derwent renal transplant (one died, 2
patients failed the transplant and are
currently on haemodialysis, 2 patients
with chronic graft rejection). Nine pa-
tients had neuropsychiatric damage,
mainly due to cerebrovascular acci-
dent, and 9 patients had musculoskel-
etal sequelae because of osteomyelitis,
avascular necrosis or severe osteoporo-
sis associated with vertebral compres-
sion fracture.

The patient survival rate in this cohort
was 93.75%. There were 3 (6.25%)
deaths during the period of follow-
up: two died due to infection, one due

Table II. The main treatments administered
during follow-up period and their frequency.

Number (%)
Cyclophosphamide 36 (75)
Mycophenolate mofetil 28 (58)
Azathioprine 18 (37.5)
Rituximab 3 (6)
Methotrexate 3 (6)
IVIG 5 (10)
Cyclosporine 4 (8)
Plasma exchange 4 (8)

Table III. Number of patients with damage
and affected organ systems.

Organ system Patient’s Number

Growth retardation 24
Delayed puberty 13
Renal
Neuropsychiatric
Cardiovascular
Musculoskeletal
Skin
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to opportunistic infection (candida
glabrata sepsis) and other due to res-
piratory syncytial virus A complicated
by refractory adult respiratory distress
syndrome, and pulmonary haemor-
rhage. The third patient died outside
our hospital with limited information
on the cause of death.

Discussion

Survival of children with SLE has im-
proved significantly over the last two
decades (12, 19, 20). Accordingly, chil-
dren with SLE might grow into adults
with considerable morbidity resulting
from social, educational, employment
limitations and irreversible cumulative
organ damage (13). These likely con-
sequences are due to different reasons
including long disease duration and
disease severity in addition to long-
term exposure to corticosteroids and
immunosuppressive medications.
Outcome evaluation has been a focus
of recent research in paediatric rheu-
matic diseases (7, 11, 12). Standardised
outcome measures in childhood-onset
SLE stress on organ involvement and
overall survival. However, the same
progress in social and functional as-
pects has not been achieved yet (21,
22). Nevertheless, recent longitudinal
and cross-sectional cohort studies re-
vealed a favourable prognosis of adult
patients with childhood-onset SLE.
However, the available data are limited
(23, 24). Furthermore, due to increased
risk of cumulative disease damage,
childhood-onset SLE considered one
of the important predictors of early
morbidity and mortality in adult pa-
tients with childhood-onset SLE (25).
To the best of our knowledge, this is
the first study from the Middle East
that has addressed the outcome of
adults with childhood-onset SLE.

In this retrospective study, we exam-
ined the long-term outcomes of 48
adult patients with childhood-onset
SLE with mean disease duration of 15
years. At the last follow-up visit, half
of the patients had active disease. Pa-
tients are more likely to have renal dis-
ease: 83% of the patients had nephritis,
and 15% required dialysis. We found
that 33% of our patients had neuropsy-
chiatric manifestations; seizure disor-

der was the most frequent complaint.
These findings are similar to previous
observations (20, 26, 27). Furthermore,
overall cumulative disease damage in
our cohort is comparable to the former
reports (5, 28). In fact, we believe that
the cumulative damage is probably less
in our patients especially we used pSDI
as an outcome measure in our cohort.
It is worth mentioning that pSDI con-
sidered growth retardation and delayed
puberty as damage outcome domains in
children with SLE.

Most of our patients with disease dam-
age had ongoing disease activity which
is consistent with the recognised obser-
vation of the longer disease duration
and unremitting disease activity in-
creased the risk of cumulative disease
damage (28). Approximately 9-26%
of SLE patients with renal disease pro-
gressed to renal failure similarly during
the follow-up period — 14.5% of our
patients with active renal disease pro-
gressed to end stage renal disease (20,
28). Our findings suggest that longer
disease duration and probably SLEDAI
score at the initial visits have signifi-
cant predictive value in adult patients
with childhood-onset SLE.
Childhood-onset SLE was found to be
a strong predictor of mortality in a large
cohort of SLE (23). The overall mortal-
ity related to SLE during the period of
follow-up in our cohort was within the
range of the previous reports. Infection
was the most common cause of death
probably due to intensive immunosup-
pressive therapy, the same findings
observed in cohorts of childhood SLE
(16, 19).

Data on health-related quality of life
and functional status of adult patients
with childhood-onset SLE are limited.
Few reports have highlighted compro-
mised health-related quality of life,
school and employment performance
in patients with patients with child-
hood-onset SLE (13, 28).

Two-thirds of our patients completed
high school, and half of them joined
a college. The majority of our patients
were female; culturally, it is accepted
for a female to be housewife even if
she is able to work. So it is hard to con-
clude that unemployment was due to
disease-related incapability. Quality of
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life is an essential item needs to be con-
sidered in patient assessment. Unfortu-
nately, we could not assess the quality
of life of our patients since a validated
Arabic version of Lupus Quality of
Life is not available.

Obviously, we did not attempt to assess
the efficacy of treatment in this study.
Nevertheless, we did not find any as-
sociation between treatment and dam-
age. Unfortunately, we could not draw
a relationship between specific immu-
nosuppressive medications and renal
damage.

Overall, our results indicate that the
outcome of adult patients with child-
hood-onset SLE was satisfactory and
comparable to previous reports. It is
obvious that further effort needs to be
made to clarify the status of health-
related quality of our patients. We be-
lieve that long-term prospective longi-
tudinal study is crucial to understand
the impact of childhood-onset SLE on
adult patients.
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