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Abstract
Objectives This study was conducted to analyze clinical characteristics, laboratory data, disease activity, and outcome of juvenile
systemic lupus erythematosus (jSLE) patients from southern Turkey.
Methods Fifty-three patients with jSLE diagnosed according to the revised American College of Rheumatology 1997 criteria
between January 2005 and June 2018 were included in the present study.
Results Themedian age at the diagnosis was 12.8 (range, 5.1–17.7) years. The female tomale ratio was 9.6:1. Themost prevalent
clinical features were mucocutaneous involvement (96.2%) and constitutional manifestations (94.3%). Renal manifestations,
hematological manifestations, and neuropsychiatric involvement were detected in 40 (75%), in 38 (71.7%), and in 13 (24.5%)
patients, respectively. Renal biopsy was performed to 49 patients (92.5%). Class IV lupus nephritis (LN) (34%) and class II LN
(20.4%) were the most common findings. Mycophenolate mofetil, cyclophosphamide with corticosteroid were the main treat-
ment options. Eighteen patients received rituximab and one tocilizumab. The mean SLE Disease Activity Index (SLEDAI) score
at the time of diagnosis was 22.47 ± 8.8 (range = 3–49), and 1.34 ± 1.85 (range = 0–7) at last visit. Twenty-one patients (39.6%)
had damage in agreement with Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage
Index (PedSDI; mean = 0.60 ± 0.94; range = 0–5) criteria. Growth failure was the most prevalent cause of damage (n = 13, 26%).
One patient deceased due to severe pulmonary hemorrhage and multiple cerebral thromboses.
Conclusion jSLE patients in this cohort have severe disease in view of the higher frequency of renal and neurologic involvement.
Nevertheless, multicenter studies are needed to make a conclusion for all Turkish children with jSLE.
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Introduction

Systemic lupus erythematosus (SLE) is a multisystemic auto-
immune disease characterized by various clinical and immuno-
logical features. Approximately 15–20% of SLE patients have

a disease onset before the age of 16 which named juvenile SLE
(jSLE). Incidence, severity, system involvement, and outcome
of disease differ among ethnic groups [1]. Even the populations
from the same ethnic group living around different parts of the
world show distinct disease courses which are suggesting the
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effect of geographic and environmental factors besides genetic
susceptibility [2]. Juvenile SLE is among rare diseases with an
incidence of 0.3–0.9 per 100,000 children-years and a preva-
lence of 1.89–25.7 per 100,000 children [3–5].

jSLE and adult-onset SLE (aSLE) are clinically and sero-
logically different. Disease severity and outcome are more se-
vere in childhood due to the frequency of central nervous sys-
tem and kidney involvement [6, 7]. Therefore, there are re-
searches going on to determine novel biomarkers which will
assist the early diagnosis of organ involvement [8, 9]. Clinical
features, laboratory data, diagnostic criteria, and treatment op-
tions of jSLE are based on adult data owing to its rarity and
paucity of research. Therefore, management of disease differs
among countries and even centers and clinicians. To avoid this
and make collaboration between countries, SHARE (Single
Hub and Access point for pediatric Rheumatology in Europe)
initiative has published evidence-based recommendations for
the diagnosis and treatment of childhood-onset systemic lupus
erythematosus and lupus nephritis [10, 11]. Nevertheless, evi-
dence regarding diagnosis and treatment in jSLE are insuffi-
cient. Therefore, the unmet need for more research on the di-
agnostic approach and treatment options are still alive.

Given the rarity of the disease, lack of research from
Turkey is not really surprising. To date, there is only one
report regarding demographic, clinical, and laboratory fea-
tures and outcome of jSLE from Turkey. Hence, this study
was conducted to analyze clinical characteristics, laborator,
and immunological data, disease activity, and outcome of
jSLE patients from a referral center in southern Turkey.

Material and methods

Participants

Fifty-three patients, who were younger than 18 years old at the
time of diagnosis, diagnosed between January 2005 and
June 2018 were included in this retrospective longitudinal
study. The patients had met the revised 1997 criteria of
American College of Rheumatology (ACR) classification
criteria of SLE [12]. All patients were regularly followed up
by the same pediatric rheumatologist as well as pediatric ne-
phrologist according to clinical characteristics and disease ac-
tivity, at least at 2 months interval. Routine clinical care was
continued until the patients transferred to adult rheumatology
department or moved to another city for living. Prior to the
initiation of the study, approval of the institutional review
board of the local medical school was obtained.

Clinical and laboratory data

Clinical characteristics and laboratory parameters included
this study were collected retrospectively from medical files.

Neuropsychiatric involvement was determined with respect to
1999 ACR neuropsychiatric lupus criteria [13]. Renal biopsy
was performed routinely for those whose parents accepted the
procedure irrespective of renal condition. The International
Society of Nephrology/Renal Pathology Society (ISN/RPS)
2003 classification criteria were used to classify the biopsy
findings [14]. Cardiac involvement was assessed by routinely
performed echocardiography at the time of diagnosis.
Additionally, constitutional symptoms (fever, fatigue, weight
loss, loss of appetite); mucocutaneous features (discoid le-
sions, malar rash, photosensitivity, oral ulcers, alopecia); mus-
culoskeletal symptoms (arthritis, myositis); hypertension; pul-
monary symptoms (effusion, shrinking lung, hemorrhage);
pulmonary hypertension; and cardiac symptoms (pericardial
effusion) were collected.

Whole blood count (WBC); C-reactive protein (CRP);
erythrocyte sedimentation rate (ESR); complement levels
(C3, C4); autoantibodies including antinuclear antibodies
(ANA); anti-double-stranded DNA (anti-dsDNA), and
anticardiolipin (aCL) were analyzed at the time of diagnosis.
ANA and anti-dsDNA levels were analyzed by enzyme-
linked immunosorbent assay (ELISA). However, serological
tests for other autoantibodies were not routinely performed for
all patients; therefore, they are not presented.

Disease activity and outcome

The SLE Disease Activity Index-2000 (SLEDAI-2K) was
performed at the time of diagnosis and every visit to assess
disease activity [15]. The score of some patients, who were
diagnosed before the establishing SLEDAI-2K score, were
calculated from medical data.

The disease outcome was measured at last clinical visit
based on the pediatric version of the Systemic Lupus
International Collaborating Clinics/American College of
Rheumatology Damage Index (PedSDI) [16].

All patients’ information were available for the data collec-
tion but three of them have been followed less than 6 months;
therefore, analyses of last-visit SLEDAI-2K scores, pedSDI,
and medical data were done for 50 patients. However, demo-
graphic and clinical characteristics, laboratory parameters, and
the SLEDAI-2K scores at the time of diagnosis were analyzed
for all 53 patients.

Statistics

All statistical analyzes were conducted using SPSS software
version 20.0. Patient characteristics and treatment information
were analyzed descriptively. Categorical variables were
expressed as numbers and percentages, whereas continuous
variables were summarized as mean and standard deviation
and as median and minimum-maximum where appropriate.
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Results

Demographic characteristics

All patients diagnosed with jSLE were of Turkish ancestry.
The female to male ratio was 9.6:1 with a strong predomi-
nance of the female. While the median age at symptoms onset
was 12.2 (range, 5.09–17.3) years, the median age at the time
of diagnosis of jSLE was 12.8 (range, 5.1–17.7) years. The
median interval between disease onset and diagnosis was 2
(range, 0–36) months. The median duration of the disease was
3.12 (range, 0.10–9.96) years. Parental consanguinity discov-
ered in 14 (26.4%) patients. The families were questioned in
terms of the presence of autoimmune disease in themselves
and in first-degree relatives. History of SLE was present in six
(11.3%), hypothyroidism in five (9.4%), juvenile idiopathic
arthritis/rheumatoid arthritis (JIA/RA) in five (7.5%),
Behçet’s disease in 2 (3.8%) patients, and scleroderma in only
one (1.9%) patient. Moreover, two of the jSLE patients were
sisters.

Clinical characteristics

The mucocutaneous involvement was the most prevalent
clinical feature with a frequency of 96.2%, followed by
constitutional manifestations (94.3%). Cumulative fre-
quencies of systemic involvement of the 53 patients
were given in Table 1.

One of the other frequent features were renal manifes-
tations. Renal involvement was detected in 40 (75%) pa-
tients; nevertheless, nephrotic range proteinuria was seen
in 15 (28.3%) of them. Renal biopsy was performed to 49
patients, of which 18 (34%) had class IV, and 10 (20.4%)
had class II lupus nephritis (LN) (Table 2). Interestingly,
half of the class IV LN patients did not have nephrotic
range proteinuria at the time of renal biopsy but hematuria
or nephritic range proteinuria. Despite the large amount of
renal involvement, hypertension was found in only seven
(13.2%) patients.

Hematological manifestations were detected in 38 (71.7%)
patients. While lymphopenia (64.2%) was the leading hema-
tological symptom followed by leukopenia (49.1%) and he-
molytic anemia (43.4%), thrombocytopenia was the least seen
manifestation with a frequency of 32.1%.

Neuropsychiatric involvement developed in 13 (24.5%)
patients. Severe headache (n = 11) was the most prevalent
symptom followed by seizure (n = 5), psychosis (n = 1), cog-
nitive dysfunction (n = 1), and anxiety disorder (n = 1).

While serositis (pleurisy, ascites) was found in eight (15%)
patients, and cardiac involvement (valvular disease, pericardi-
tis or pericardial effusion) was detected in five (9.4%) patients.
Only one patient presented with pulmonary hemorrhage.

Laboratory data

ANA and anti-dsDNA positivity were not detected in all pa-
tients but in 46 (86.8%) and in 24 (45.3%) patients,

Table 1 Demographic features and disease characteristics of patients
with juvenile systemic lupus erythematosus

Demographic characteristics

Female/male, n (%) 48 (90.6)/5 (9.4)

Parental consanguinity, n (%) 14 (26.4)

Age at symptom onset (median) (range) 12.2 years (5.09–17.3)

Age at diagnosis (median) (range) 12.8 years (5.1–17.7)

Diagnostic delay (median) (range) 2 months (0–36)

Age at study time (median) (range) 16.5 years (7.1–25.6)

Disease duration (median) (range) 3.12 years (0.10–9.96)

Clinical characteristics 53 (100)

Constitutional symptoms, n (%) 50 (94.3)

Fever 29 (54.7)

Weight loss 17 (32.1)

Loss of appetite 50 (94.3)

Fatigue 49 (92.5)

Raynaud phenomenon, n (%) 13 (24.5)

Mucocutaneous involvement, n (%) 51 (96.2)

Discoid rash 11 (20.8)

Malar rash 46 (86.8)

Photosensitivity 47 (88.7)

Oral aphthosis 30 (56.6)

Alopecia 21 (39.6)

Vasculitis on the skin 4 (7.5)

Musculoskeletal involvement, n (%) 35 (66)

Arthritis 35 (66)

Myositis 0 (0)

Renal involvement, n (%) 40 (75.4)

Proteinuria 38 (71.7)

Nephrotic proteinuria 15 (28.3)

Hematuria 33 (62.3)

Neuropsychiatric involvement, n (%) 13 (24.5)

Seizure 5 (9.4)

Psychosis 1 (1.9)

Severe headache 11 (20.8)

Serositis, n (%) 8 (15)

Hematological involvement, n (%) 38 (71.7)

Hemolytic anemia 23 (43.4)

Leukopenia 26 (49.1)

Lymphopenia 34 (64.2)

Thrombocytopenia 17 (32.1)

Hypertension, n (%) 7 (13.2)

Pulmonary involvement, n (%) 1 (1.9)

Pulmonary hypertension, n (%) 0 (0)

Cardiac involvement, n (%) 5 (9.4)
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respectively. Hypocomplementemia was detected in 50 pa-
tients (94.3%): low C3 in 42 (79.2%) and low C4 in 49
(92.5%).

The only tested antiphospholipid antibodies in all patients
were aCL IgG and IgM. Anti-CL IgG and IgM positivity were
seen in 8 (15.1%) and in 11 patients (20.8%), respectively. At the
follow-up period, two patients developed thrombosis: two cere-
bral and one left leg deep venous thrombosis. Only one patient
with cerebral thrombosis had transiently positive aCL IgM.

The median leukocyte, lymphocyte, and platelet count
were 4600 c/mm3 (range 760–14,200), 1300 c/mm3 (range
310–4200), and 223.000 c/mm3 (range 20.000–496,000), re-
spectively. While the median ESR was 30 mm/h (range 2–
140), the median CRP was 0.3 mg/dl (range 0.1–25.9). All
laboratory data are presented in Table 3.

Medication data

Literally, all patients received oral corticosteroid treatment
(n = 50 , 100%) and mos t o f i t c omb ined w i t h
hydroxychloroquine (n = 47, 94%). The frequency of pulse
corticosteroid was 42% (n = 21). As a disease-modifying an-
tirheumatic drug (DMARD), mycophenolate mofetil was the
most frequently used agent (n = 41, 82%) followed by cyclo-
phosphamide (n = 33, 66%). Azathioprine (n = 5, 10%) and
methotrexate (n = 4, 8%) were not the first choices of
treatments.

Principally, patients with class I or II LN who had no other
severe organ involvement were treated with corticosteroid and
mycophenolate mofetil. Nevertheless, patients with either
class III or IV LN were treated with six doses monthly cyclo-
phosphamide infusions thereafter mycophenolate mofetil.
However, 24 patients with class III/IV LN were not shown
an adequate renal response to cyclophosphamide treatment;
therefore, rituximab infusions were administered. Eighteen
(36%) of the 50 jSLE patients received rituximab owing to
refractory nephritis (n = 15), resistant pancytopenia (n = 1),
and severe neuropsychiatric involvement (n = 2).

Initially, none of the patients presented with massive peri-
cardial effusion. Nevertheless, one patient, who had class IV
LN and had been treated with monthly cyclophosphamide,
mycophenolate mofetil, and thereafter, with rituximab, devel-
oped massive intractable pericardial and bilateral pleural effu-
sion and still had nephrotic range proteinuria. Bilateral chest
tubes were placed and pericardiocentesis was performed.
Nevertheless, the accumulation of the fluid was very enor-
mous, which caused cardiac tamponade. Therefore, pericardi-
al excision to drain the fluid to the pleural space was manda-
tory. Although pericardial fenestration was effective to control
the massive effusion in the pericardium for a while, the fluid
was re-accumulated. Owing to the severity and unresponsive-
ness to the pericardial fenestration, pericardiectomy was per-
formed surgically. Meanwhile, the patient was treated with
three doses of intravenous pulse methylprednisolone and con-
tinued orally with a dose of equally to 2 mg/kg/day predniso-
lone. Mycophenolate mofetil and hydroxychloroquine were
continued as well. The other possible cause of effusion such
as tuberculosis, infections, and malignancies were excluded.
Since the patient was unresponsive to the therapies and
pericardial/pleural effusion was related to the jSLE, rituximab
treatment was repeated but she developed an anaphylactic
reaction to the drug. Hence, rituximab was given with desen-
sitization technique; however, it was not successful. Owing to
the unresponsiveness to the conventional treatment, intrave-
nous tocilizumab was started at a dose of 8 mg/kg every
2 weeks. Pericardial and bilateral pleural effusions were

Table 3 Laboratory findings of the patients with 53 juvenile systemic
lupus erythematosus at diagnosis

Total leucocyte count median, (c/mm3),
median (range)

4600 (760–14,200)

Absolute lymphocyte count (c/mm3),
median (range)

1300 (310–4200)

Hemoglobin level (g/dl),
median (range)

10.4 (5.5–13.3)

Platelet count c/mm3),
median (range)

223.000 (20.000–496,000)

Erythrocyte sedimentation rate
(mm/h), median (range)

30 (2–140)

C-reactive protein level
(mg/dl), median (range)

0.3 (0.1–25.9)

C3 (mg/dl), median (range) 58.7 (7.4–149)

C4 (mg/dl), median (range) 6 (4–57.8)

Low C3 level, n (%) 42 (79.2)

Low C4 level, n (%) 49 (92.5)

Hypocomplementemia, n (%) 50 (94.3)

Antinuclear antibody positivity, n (%) 46 (86.8)

Anti-dsDNA positivity, n (%) 24 (45.3)

aCL IgG positivity, n (%) 8 (15.1)

aCL IgM positivity, n (%) 11 (20.8)

C3 complement 3, C4 complement 4, anti-dsDNA anti-double-stranded
DNA, aCL anticardiolipin

Table 2 Renal biopsy
findings of juvenile
systemic lupus
erythematosus patients

Parameters Number (%)

Normal 9 (18.4)

LN class I 6 (12.2)

LN class II 10 (20.4)

LN class III 6 (12.2)

LN class IV 18 (34)

LN class V 0 (0)

LN class VI 0 (0)

Patients with renal
biopsy, n (%)

49 (92.5)

Total patients, n (%) 53 (100)

LN lupus nephritis
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gradually decreased, and finally, there were no effusions
which were confirmed by echocardiography and chest com-
puted tomography. Even, the dose of methylprednisolone was
gradually tapered. Although pathological renal findings and
complement levels were not improved completely, renal func-
tion tests, proteinuria, and complement levels did not deterio-
rate further during the 1 year follow-up treatment with toci-
lizumab,mycophenolate mofetil, and oral methylprednisolone
(16 mg/day).

At the time of diagnosis, seven (14%) patients were treated
with plasmapheresis due to severe pancytopenia (n = 2), se-
vere acute renal insufficiency and massive ascites (n = 2),
macrophage activation syndrome (n = 1), and neuropsychiat-
ric involvement (n = 2).

Disease activity, damage, and outcome

The mean SLEDAI score at the time of diagnosis was 22.47 ±
8.8 (range 3–49), and it decreased to 1.34 ± 1.85 (range 0–7)
at last visit. Nevertheless, 21 of 50 patients (%39.6) had dam-
age in agreement with PedSDI criteria. The mean PedSDI
score of the patients was 0.60 ± 0.94 (range 0–5). PedSDI
scores were analyzed individually for all patients and found
out that growth failure was the most prevalent cause of dam-
age (n = 13, 26%). Furthermore, cataract was detected in four
patients (8%), venous thrombosis in three (6%), and nephrotic
proteinuria in three (6%). Individually, one patient had skin
scars on the face and one muscle atrophy. Additionally, one
patient suffered from pericardiectomy, shrinking lung, puber-
tal delay, growth failure, and end-stage renal disease (ESRD)
without dialysis requirement (Table 4). In this cohort, one
patient, who manifested with pulmonary hemorrhage and
had class 1 LN, treated with pulse methylprednisolone and
cyclophosphamide deceased due to multiple cerebral throm-
bosis and massive pulmonary hemorrhage. She was tested for
antiphospholipid antibody syndrome and possible cause of
thrombosis. The tests were all normal, including
antiphospholipid antibody IgG and IgM, aCL IgG and IgM,
anti-Beta-2-Glycoprotein I antibody IgG and IgM and lupus
anticoagulant, protein-S, and antithrombin-3.

Discussion

In the present cohort, we have described demographic fea-
tures, clinical and laboratory characteristics, disease activity,
and outcome of jSLE patients, diagnosed and followed over
the past 13 years by the same pediatric rheumatologist in
southern Turkey. Besides, we confronted our jSLE patients’
characteristics with the local data and the data from other
countries as well.

Juvenile SLE comprises 15–20% of all SLE patients which
have disease onset in childhood. The organ involvement,

severity, and outcome of disease are more concerning in
childhood-onset SLE [6, 7]. Both childhood and adult-onset
SLE have a high preponderance in females from 86% to 92%
and 75% to 91%, respectively [7, 17–25]. We have seen the
similar frequency of the female proportion in the present
study, which was 90.6%, compared to the previous studies
[17–21]. However, a cohort of 92 jSLE patients was published
recently, which represents the first and only detailed assess-
ment of jSLE patients in Turkey so far. The researchers dis-
covered that the female proportion was 77.2%, which is much
lesser than our data [8]. This discrepancy may be due to the
fact that the studies have been carried out in hospitals from
different parts of Turkey.

Table 4 Disease activity, damage and medication data of 53 juvenile
systemic lupus erythematosus patients

Disease activity and damage

Mean basal SLEDAI score ± SD (IQR) 22.47 ± 8.8 (3–49)

Mean last visit SLEDAI score ± SD (IQR) 1.34 ± 1.85 (0–7)

PedSDI score ≥ 1, n (%) 21 (39.6%)

Mean PedSDI score ≥ SD (range) 0.60 ± 0.94 (0–5)

Growth failure, n (%) 13 (26)

Cataract, n (%) 4 (8)

Thrombosis, n (%) 3 (6)

Nephrotic proteinuria, n (%) 3 (6)

Avascular necrosis, n (%) 2 (4)

Delayed puberty, n (%) 2 (4)

ESRD, n (%) 1 (2)

Macrophage activation syndrome, n (%) 1 (2)

Muscle atrophy, n (%) 1 (2)

Facial scar, n (%) 1 (2)

Pericardiectomy, n (%) 1 (2)

Shrinking lung, n (%) 1 (2)

Antiphospholipid antibody syndrome, n (%) 0 (0)

Chronic dialysis, n (%) 0 (0)

Exitus, n (%) 1 (2)

Medication data

Total 50 (100)

Oral corticosteroid 50 (100)

Pulse corticosteroid 21 (42)

Hydroxychloroquine 47 (94)

Azathioprine 5 (10)

Methotrexate 4 (8)

Mycophenolate mofetil 41 (82)

Cyclophosphamide 33 (66)

Rituximab 18 (36)

Tocilizumab 1 (2)

Plasmapheresis 7 (14)

IQR interquartile rate, SLEDAI systemic lupus erythematosus disease
activity index, PedSDI pediatric version of the systemic lupus interna-
tional collaborating clinics/American College of Rheumatology Damage
Index, ESRD end-stage renal disease
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Therewere no differences than the other studies in terms of the
mean age at the disease onset and the diagnosis [17–23]. Besides,
the median duration between disease onset and diagnosis was
2 months, similar to the study of Sahin et al. [8]. Hence, we
can say that there was not a diagnostic delay in our experience.

Themost prevalent clinical characteristics we experienced in
this cohort were mucocutaneous manifestations and constitu-
tional symptoms followed by renal, hematological, and muscu-
loskeletal symptoms similar to the previous studies [20, 26, 27].

As we know from previous studies, the frequency of renal
and neuropsychiatric involvement, which are mostly the cause
of mortality andmorbidity in jSLE patients, are much prevalent
in Asian and African-American patients [1, 28]. Despite that
knowledge, in the present study, renal and neuropsychiatric
involvement discovered in 40 (75.4%) and in 13 (24.5%) pa-
tients, respectively, which were greater than the previous study
conducted in Turkey [8]. To classify renal involvement, 92.5%
(n = 49) of the jSLE patients underwent renal biopsy and
biopsy-proven lupus nephritis was identified in 40 (75.4%)
patients. In the present study, LN classes IV and II were the
most encountered features in renal biopsy, in 18 (34%) and in
10 (20.4%) patients, respectively. Similar to our study, in pre-
vious studies, class IV LN was the most common histological
feature identified on renal biopsy [21, 29–31].

The frequency of neuropsychiatric involvement reported in
jSLE patients ranges between 7.7 and 45% [21, 27, 30–32].
This great fluctuation is likely due to the inclusion criteria,
ethnic differences, and environmental factors that influence
the disease manifestations. However, in an Egypt cohort, the
frequency of neuropsychiatric involvement was reported in
46.3% of jSLE patients. The prospective nature of this study
allowed them to evaluate cognitive disorders thoroughly by
psychiatric consultations for objective cognitive dysfunction
evaluation by standardized neuropsychological tests [24].
Therefore, considering cognitive disorders as neurologic in-
volvement may explain the high frequency. The neuropsychi-
atric involvement in jSLE in the previous study reported from
Turkey was slightly lesser than our present report, 16.3% and
24.5%, respectively which were alike to the other studies [8,
30–32]. Nevertheless, this study was planned and evaluated
retrospectively; therefore, psychiatric consultations for objec-
tive cognitive dysfunction evaluation by standardized neuro-
psychological tests were not a reachable goal.

Serositis and cardiac involvement were detected in 8 (15%)
and in 5 (9.4%) patients, respectively. The percentages of
these involvements in the former study from Turkey were
12% and 2.2%, respectively. Cardiac involvement of the pres-
ent study was slightly higher than the former. Nevertheless,
the results of the present study were comparable to the previ-
ous studies [20, 21, 24]. It is important to mention that the
patient who developed massive pericardial and pleural effu-
sion have been successfully treated with off-label use of toci-
lizumab, although renal findings were not improved.

Although none of the patients presented with massive peri-
cardial effusion, one patient later developed massive intractable
pericardial effusion which required pericardiocentesis, pericar-
dial fenestration, and subsequently, pericardiectomy. The peri-
cardial and pleural effusion were gradually resolved with off-
label use of tocilizumab. However, in renal findings, comple-
ment levels have remained stable. IL-6 promptly and transient-
ly produced in response to infections and tissue injuries and is a
multifunctional cytokine that plays numerous roles in host de-
fense. Although its expression is controlled by transcriptional
and posttranscriptional mechanisms, dysregulated continuous
synthesis of IL-6 plays a pathological role on chronic inflam-
mation and autoimmunity. Tocilizumab, a humanized anti-IL-6
receptor antibodywhich binds to soluble IL-6 receptors leads to
inhibition of receptor-mediated IL-6 signaling and suppression
of physiological activities of IL-6 [33]. In lupus patients, B cells
secrete large amounts of IL-6 and continuously express IL-6
receptors that lead to cell hyperactivity, which mediates organ
damage. Besides, some studies have been demonstrated that
IL-6 correlates with disease activity and might even be a useful
biomarker of SLE [34]. Moreover, tocilizumab has been used
in adult patients with massive/recurrent pericardial and pleural
effusion, which were unresponsive to conventional therapies
and pericardial fenestration (in one) in two different reports
[35, 36]. Although it has been reported in adult patients, there
are no previous reports on tocilizumab for the treatment of
pericardial effusion in patients with jSLE. Therefore, this study
reports the first patient with jSLE who had massive intractable
pericardial and pleural effusion successfully treated with
tocilizumab.

Arthritis is one of the most encountered manifestations of
SLE in both children and adults and is one of the diagnostic
criteria of SLE, in fact. Unlike the arthritis seen in juvenile
idiopathic arthritis, the arthritis of SLE is typically non-erosive
and non-deforming [12]. The frequency of acute arthritis in
the previous studies ranges from 14.5 to 67% [8, 21, 22,
25–27]. Chronic arthritis, defined as persistence of arthritis
for more than 6 weeks, is rare in childhood SLE with a prev-
alence of 2.6% [37]. Although the arthritis of SLE does not
generally cause joint damage, it can be associated with signif-
icant decrease in quality of life in these children [38]. Similar
to the other studies, the frequency of acute arthritis in the
present study was 66% (n = 35). Nevertheless, chronic arthri-
tis was not encountered in this cohort.

As we know from family and twin studies, genetic suscep-
tibility plays a role in the etiology of SLE. First-degree relatives
of SLE patients have a 20-fold increased risk for SLE com-
pared to the general population [39]. Twin concordance rates
for SLE is much higher in monogenic twins than dizygotic,
24% and 2%, respectively [40]. In general terms, familial cases
of SLE represent about 10% of cases [41]. In the present cohort,
the percentage of family consanguinity was 24.6% (n = 14) and
the percentage of SLE in first-degree relatives was 11.3% (n =
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6), in which two of themwere sisters. A history of autoimmune
diseases in the first-degree relatives was positive for rheuma-
toid arthritis in 4, Behçet’s disease in 2 patients, and systemic
scleroderma in one patient. The frequencies of ANA and anti-
dsDNA positivity, hypocomplementemia, were similar to the
previous studies [8, 21, 25].

Although themortality of jSLE ismostly due to renal involve-
ment that was not set in our study. Nevertheless, we reported a
deceased patient in this cohort, which was due to severe pulmo-
nary hemorrhage and multiple cerebral thromboses. Somehow,
the cause of thrombosis and pulmonary hemorrhage was not
found despite comprehensive evaluation. Alveolar hemorrhage
is a rarely encountered and life-threatening pulmonary manifes-
tation of jSLE which was reported in 4.9% of jSLE patients in a
study. Nevertheless, due to its rarity and high risk of mortality,
the diagnosis of SLE should be kept in mind in patients who
presented with pulmonary hemorrhage [42]. Although the exact
mechanism of hemorrhage in SLE is not well known, it seems to
involve immune-mediated disruption of small blood vessels with
granular immune deposits and complement, uremia, pulmonary
infection, and coagulopathies [43].

Similar to the previous studies, mean basal disease activity
score, which measured with SLEDAI-2K, was 22.47 ± 8.8 [24,
27, 32, 44]. Additionally, in the present cohort, 21 (39.6%)
patients developed damage with mean a pedSDI score of
0.60 ± 0.94. The most encountered damage was growth failure

(n = 13, 26%). However, Sahin et al. have found less severe
disease activity (10.5 ± 4.8) and only 26.1% of patients devel-
oped damage with a mean pedSDI score of 0.45 ± 1 [8]. The
more severe basal disease activity in the present study may
explain the amount of damage happened to the patients.

Overall, because incidence, severity, system involvement, and
outcome of SLE differ among ethnic groups, we compared our
findings to those from different geographical parts of the world
which are given in Table 5, elaborately [8, 20, 21, 24, 27, 45].
Findings of the present study were more similar to the studies
involving Arabs and Asians in terms of high percent of organ
involvement, high SLEDAI, and damage score. Cukurova
University Hospital is located at southmost of Turkey and on
the ancient Silk Road, which connected the East and West, and
providing tertiary healthcare to a diverse multicultural pediatric
population including Turks, Arabs, Armenian, and hosted emi-
grants fromdifferent nations. Thismixed cultural structure of our
patients might explain the similarities.

Consequently, studies of jSLE patients from Turkey are
scarce. In fact, this study represents the second cohort of
jSLE from Turkey. The first cohort was published at the begin-
ning of 2018 by Sahin et al. Both cohorts represent Turkish
children, although, findings were distinct in some ways. In this
cohort, the presence of neuropsychiatric disease and renal in-
volvement were much higher. Moreover, we have found more
severe disease activity andmore damaged patients whichmight

Table 5 Clinical and laboratory parameters of jSLE patients in present study compared to other countries

Country (number of patients,
year of study)

Present
study (53)

Turkey8

(92, 2018)
Egypt24

(41, 2015)
Saudi Arabia45

(152, 2013)
Philippines20

(78, 2011)
Vietnam27

(45, 2012)
Canada21

(256, 2008)

F/M, (n) 48/5 71/21 36/5 129/23 71/7 36/9 211/45

Age at diagnosis (years) 12.8 13 12.12 9.5 14 12.1 13.1

Diagnostic delay (months) 2 2 2.5 NA NA 5.7 NA

Malar rash, n (%) 46 (86.8) 70 (76.1) 24 (58.5) 114 (75) 51 (65.3) 30 (67) 155 (61)

Photosensitivity, n (%) 47 (88.7) 39 (42.4) 15 (36.5) 24 (15.8) 43 (55.1) 24 (53) 44 (17)

Oral aphthosis, n (%) 30 (56.6) 59 (64.1) 7 (17) 85 (55.9) 42 (53.8) 17 (38) 55 (21)

Discoid rash, n (%) 11 (20.8) 12 (13) 12 (29.2) NA 25 (32) 6 (13) 96 (38)

Arthritis/arthralgia, n (%) 35 (66) 58 (63) 35 (87.8) NA 32 (41) 26 (58) 157 (61)

Serositis, n (%) 8 (15) 11 (12) 12 (29.2) NA 21 (26.9) 16 (36) 30 (12)

Renal involvement, n (%) 40 (75.4) 27 (29.3) 27 (65.9) 90 (59.2) 49 (62.8) 37 (82) 95 (37)

Neuropsychiatric
involvement, n (%)

13 (24.5) 15 (16.3) 19 (46.3) 34 (22.4) 24 (30.7) 7 (16) 40 (16)

Hematological involvement, n (%) 38 (71.7) 55 (59.8) 40 (97.6) 76 (50) 40 (51.2) 35 (78) 141 (55)

ANA positivity, n (%) 46 (86.8) 90 (97.8) 41 (100) 152 (100) 70 (98.5) 30 (67) 256 (100)

Positive anti-dsDNA, n (%) 24 (45.3) 78 (84.8) 37 (90.2) 135 (88.8) NA 43 (95) 184 (72)

Mean basal SLEDAI score ± SD 22.47 ± 8.8 10.5 ± 4.8 29.95 ± 2.06 NA NA 23.8 ± 11.6 13.1 ± 8.4

Mean PedSDI score ± SD 0.60 ± 0.94 0.45 ± 1.0 NA 1.3 ± 1.7 NA NA 0.6 ± 1.0

PedSDI ≥ 1, n (%) 21 (39.6) 24 (26.1) NA 80 (52.6) NA NA 87 (34)

Most prevalent lupus nephritis Class IV NA Class III Class IV Class IV Class IV Class IV

ANA antinuclear antibody, anti-dsDNA anti-double-stranded DNA, SLEDAI systemic lupus erythematosus disease activity index, PedSDI pediatric
version of the Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index
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be owing to the higher rate of neuropsychiatric and renal in-
volvement. Class IV LN was the most prevalent renal finding
in this cohort. However, because they did not perform renal
biopsy to all patients who had renal symptoms, we could not
compare the findings of biopsy-proven LN. Mycophenolate
mofetil was the most frequently used DMARD in this cohort
as opposed to the previous study, in which azathioprine was the
most prevalent agent. Additionally, 18 (36%) of the 50 jSLE
patients received rituximab in view of refractory nephritis, re-
sistant pancytopenia, and severe neuropsychiatric involvement.
Nevertheless, the usage of rituximab was 7.6% in the previous
study. Moreover, this study reports the first patient with jSLE
who had massive intractable pericardial and pleural effusion
successfully treated with tocilizumab. The only mortality in
this cohort was due to massive pulmonary hemorrhage and
multiple cerebral thromboses as opposed to the previous
report, in which the cause of mortality was renal involve-
ment. These differences between the two reports of Turkey
might explain by geographic and environmental factors,
additionally to genetic susceptibility.

There were few limitation points of this cohort. The major
limitation was retrospective design and the small number of
patients. However, this might be due to the rarity of SLE in
childhood and socioeconomic status, thus, lack of accessibil-
ity to medical services. Although we evaluated pedSDI scores
of the patients, we did not routinely assess the patients for
pubertal development. However, we believe that pubertal de-
velopment is a very important point in patients with chronic
diseases and deserve more careful attention.

Since this is the second representative cohort of jSLE pa-
tients from Turkey and the first one representing renal biopsy
findings of Turkish children, we considered to share this de-
scriptive study. Besides, we have described a patient with
massive pericardial and pleural effusion who treated success-
fully with tocilizumab for the first time in jSLE.

In conclusion, SLE is a multisystemic autoimmune disease
leading to distinct clinical features and outcomes even in differ-
ent regions of the same country. Because this cohort showed
more severe disease with neuropsychiatric and renal involve-
ment as opposed to the previous report from Turkey and there
was only one report to compare to, prospective, multicenter,
and nationwide studies are needed to clarify the overall clinical
characteristics and outcome of jSLE in Turkish children.
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