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ABSTRACT

Aims: This study aimed to analyse clinical and laboratory findings, prognosis, and survival of systemic lupus erythematosus (SLE) patients,
differentiating according to gender, pubertal status, and renal involvement.

Methods: Ninety-six pediatric SLE patients, diagnosed using ACR criteria, were retrospectively analyzed. Inclusion criteria comprised
age under 18, meeting at least four ACR criteria, and six months of monitoring. Data encompassed demographics, symptoms, diagnosis,
organ involvement, autoantibodies, treatment, prognosis, and survival. Categorization was based on gender and pubertal status. Renal
biopsies followed WHO-ISN classification, with asymptomatic findings termed “silent lupus nephritis” Biopsied patients were divided into
proliferative and non-proliferative lupus nephritis categories, excluding irreversible damage cases. Outcomes studied included remission,
relapse, end-stage renal failure, and mortality.

Results: Among 96 participants, females constituted 82.3%, males 17.7%, resulting in a female-to-male ratio of 4.6:1. Mean age at diagnosis
was 11.9 years, with 37 prepubertal (38.5%) and 59 pubertal (61.5%) cases. Oral-nasal ulcers (p=0.01) were more prevalent in males related
to system involvement. Nephrotic syndrome prevalence increased from 21.6% in prepubertal to 44.1% in pubertal cases (p=0.025). Positive
Anticardiolipin IgM antibodies decreased from 56.2% in prepubertal to 25.9% in pubertal cases (p=0.047). Type IV lupus nephritis was
predominant, followed by Type II, in prepubertal and pubertal groups and both genders. Proliferative lupus nephritis showed higher
rates of renal involvement (95.7% vs. 65.6%), nephrotic syndrome (46.8% vs. 21.9%), proteinuria (89.4% vs. 62.5%), hematuria (57.4%
vs. 28.1%), elevated creatinine (43.5% vs. 9.7%), and low albumin (67.4% vs. 23.3%). Cases with proliferative lupus nephritis had higher
neuropsychiatric involvement (36.2% vs. 12.5%), seizures (25.5% vs. 3.1%, p=0.008), and increased hemolytic anemia rates (78.7% vs. 56.2%,
p=0.033). Thirteen had silent lupus nephritis, revealing various types through biopsy. All reported deaths occurred within the first five years,
resulting in stable 91% survival rates at 5, 10, and 15 years.

Conclusion: This study provides insights into the clinical, prognostic, and survival characteristics of pediatric systemic lupus erythematosus
(SLE), revealing notable patterns related to gender, pubertal development, and renal involvement. There is an association between proliferative
lupus nephritis and renal involvement, nephrotic syndrome, and neuropsychiatric symptoms. Significantly, silent lupus nephritis highlights
the complex renal implications, necessitating diligent surveillance for prompt intervention.

Keywords: Pediatric systemic lupus erythematosus (SLE), gender, pubertal status, renal involvement, proliferative lupus nephritis, silent
lupus nephritis

This study was presented orally at the 8. Erciyes Pediatri Akademisi Kongresi. The congress took place between 12 and 14*h May 2022, with our presentation being held on 13t May 2022.

INTRODUCTION

African Americans, Hispanics, and Native Americans.

Systemic lupus erythematosus (SLE) is an autoimmune
disease characterized by inflammation that affects multiple
systems of the body. Although the exact cause of SLE is
unknown, it is believed that autoimmunity is triggered by
genetic, hormonal, or environmental factors that stimulate
the immune system. The incidence of SLE varies in
different populations. In children, the annual incidence is
generally reported to range from 0.36 to 0.9 per 100,000."
In adults, it has been reported that the annual incidence is
in the region of 3%.' SLE occurs in 10-17% of cases during
childhood? and is more common in females and in Asians,
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The disease typically manifests after puberty. It is rare in
children under five years of age. In both childhood and
adulthood, the disease incidence is higher in females.
The prevalence of SLE is higher in prepubertal girls than
in boys, with a ratio of 4:1. However, during the pubertal
period, this ratio increases significantly to 8:1.° SLE has a
variable prognosis and severity. While some cases present
with mild generalized symptoms, others may have a severe
course with multiple organ involvement. There needs to be
more research on how the clinical findings of SLE vary with
age, mainly comparing children and adults and insufficient
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studies on the evaluation of disease progression in
childhood groups.* This study aims to evaluate the clinical
and laboratory findings, prognosis, and long-term outcome
of childhood SLE cases followed up in our clinic, and to
analyze disease characteristics according to sex (male-
female), pubertal status (pubertal-prepubertal) and renal
biopsy results (proliferative-nonproliferative nephritis).

METHODS

The study was derived from the thesis on “Evaluation of
epidemiological characteristics, clinical and laboratory
findings, and prognosis of patients with systemic lupus
erythematosus observed between 1990 and 2013: a
retrospective study” dated 2014 in Ankara Dr Sami Ulus
Pediatrics Training and Research Hospital. All procedures
were carried out in accordance with the ethical rules and
the principles of the Declaration of Helsinki.

The study retrospectively analyzed the data of 96 patients
diagnosed with systemic lupus erythematosus (SLE)
according to the American College of Rheumatology
(ACR) criteria,” who were monitored for a minimum of
6 months at the Department of Pediatric Nephrology of
Dr. Sami Ulus Maternity, Gynecology, Pediatrics Training
and Research Hospital. Inclusion criteria comprised
patients diagnosed under the age of 18, with at least
four of the 11 ACR SLE criteria positive, monitoring for
at least six months, and having sufficient records that
permit analysis. A uniform form was used to record the
gender, age, origin of symptoms, diagnosis date, the ACR
SLE criteria at the time of diagnosis, organ involvement,
autoantibody and laboratory profiles, treatment received,
follow-up, prognosis, causes of death, and survival times
of each patient; this form was completed by only one
clinician using files and computerized medical records.

This study compared patients based on gender. Patients
were segregated based on pubertal status into two
categories: prepubertal and pubertal. Prepubertal
patients were categorized as Tanner stage 1 upon pubertal
examination, whereas pubertal patients were identified
as Tanner stage 2 or higher.*

Renal biopsy results were classified according to the
WHO-International Society of Nephrology revised
criteria for lupus nephritis.” Cases without clinical
evidence of renal involvement but with nephritic findings
on biopsy were defined as silent lupus nephritis.

Patients who underwent renal biopsy were classified as
having either proliferative or non-proliferative lupus
nephritis.® Patients with type III and IV lupus nephritis
were classified as proliferative, whereas patients with
type L, II and V lupus nephritis were classified as non-
proliferative. Patients with type VI lupus nephritis and
irreversible renal damage were excluded.
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The patients had four prognoses: remission, relapse,
end-stage renal failure (ESRD), and death. Remission
was defined as the stabilization and improvement of
renal function for at least 6 months, the disappearance
of urinary sediment abnormalities such as hematuria
and cellular cilia, a reduction in proteinuria (protein/
creatinine ratio of less than 0.2 or protein positive),
and the normalization of C3 levels. Relapse was defined
as an increase in proteinuria (>960 mg/m?*/day) and/
or activation of sediment findings in the urine and/
or an increase in creatinine levels after responding to
treatment.>' ESRD was defined as the requirement for
permanent dialysis.>'

Statistical Analysis

In this study, statistical analysis were performed using
SPSS 20.0 software. Kolmogorov Smirnov normality
test was used to analyse the conformity to normal
distribution and Levene’s test statistics was used for
the conformity of homogeneous variance assumption.
Descriptive statistics of continuous variables were
presented as mean + standard deviation and categorical
variables were presented as number of patients (N)
and percentage (%). Mann Whitney U test was used
to analyse continuous variables for two groups. In the
comparison of categorical variables between groups,
chi-square test or fisher exact test was used. In addition,
Kaplan-Meier curve was used to investigate the effect
of survival and renal survival of the patients and renal
biopsy classification on the presence of ESRD. Test
results were evaluated at a significance level of p=<0.05.

RESULTS

Out of 96 participants enrolled in this research, 79 (82.3%
of the total) were identified as female, while 17 (17.7%
of the total) were classified as male. The ratio between
female and male participants was determined to be 4.6:1.
The mean age of the patients at the time of diagnosis
was 11.9+3.4 years. The follow-up period was 5.7 (0.5-
13) years. Of the patients, 37 (38.5%) were prepubertal,
out of which 27 (73%) were girls and 10 (27%) were boys
(F/M:2.7:1). Whereas 59 (61.5%) were pubertal, among
whom 52 (88.1%) were girls and 7 (11.9%) were boys
(F/M: 7.4:1). Table 1 presents numerical and percentage
data on the clinical and laboratory findings, systemic
involvement, laboratory results according to the ACR
SLE diagnostic criteria, and prognosis of the patients
included in the study.

Among the patients in the study, the malar rash was
present in 50 (52.1%) individuals, renal involvement in
76 (79.2%), hematologic involvement in 72 (75%), ANA
positivity in 87 (90.6%), and anti-dsDNA positivity in
69 (71.9%), based on the ACR SLE diagnostic criteria for
clinical and laboratory findings. Patients with cardiac
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involvement were most diagnosed with pericarditis,
while patients with neuropsychiatric involvement
were most diagnosed with seizures. Furthermore, it
was observed that individuals exhibiting hematologic
involvement were predominantly diagnosed with
hemolytic anemia. The clinical presentation indicated
a comparatively lower incidence of oral-nasal ulcers.
Following our analysis of the patients’ prognosis, we
found that 63 patients (63.6%) were in remission, 18
(18.2%) had relapsed, 7 (7.1%) had exited, while 11
(11.1%) had developed ESRD.

Table 1. System involvement, laboratory findings and prognosis of

patients with SLE

Total n (%)
n: 96 (100%)
Malar rash 50 (52.1%)
Discoid rash 15 (15.6%)
Photosensitivity 13 (13.5%)
Oral-nasal ulcer 11 (11.5%)
Joint involvement 45 (46.9%)
Renal involvement 76 (79.2%)
Proteinuria 71 (74%)
Hematuria 43 (44.8%)
Nephritic syndrome 22 (22.9%)
Nephrotic syndrome 34 (35.4%)
Cellular cylinder 17 (17.7%)
Neuropsychiatric involvement 24 (25%)
Seizure 15 (15.6%)
Psychosis 4 (4.2%)
Headache 5 (5.2%)
Cardiac involvement 16 (16.6%)
Endocarditis 3 (18.8%)
Myocarditis 1(6.2%)
Pericarditis 12 (75%)
Pleuritis 12 (12%)
Hematologic involvement 72 (75%)
Hemolytic anemia 70 (72.9%)
Leukopenia 30 (31.2%)
Lymphopenia 35 (36.8%)
Thrombocytopenia 16 (16.8%)
ANA 87 (90.6%)
Anti-dsDNA 69 (71.9%)
Anti-smith (n: 72) 6 (8.3%)
Anti-cardiolipin IgM (n: 43) 16 (37.2%)
Anti-cardiolipin IgG (n: 41) 11 (26.8%)
Lupus anticoagulant (n: 15) 6 (40%)
VDRL (n: 60) 4(6.7%)
Prognosis
Remission 63 (63.6%)
Relapse 18 (18.2%)
Exitus 7 (7.1%)
ESRD 11 (11.1%)

Male patients showed a higher frequency of oral-nasal
ulcers (p=0.01) when compared to female patients,
based on their system involvement. Table 2 provides a
comparison of patients’ gender with regards to system
involvement, laboratory findings, and prognosis.

Table 2. System involvement, laboratory findings and prognosis by

gender in patients with SLE

Total Male Female
n: 96 n: 17 n: 79
100%)  (17.7%)  (82,3%) Yolue
Malar rash 50 (52.1%) 11 (64.7%) 39 (49.4%) 0.25
Discoid rash 15 (15.6%) 1(5.9%) 14(17.7%) 0.22
Photosensitivity 13 (13.5%) 1(5.9%) 12(15.2%) 0.30
Oral-nasal ulcer 11 (11.5%) 5(29.4%) 6(7.6%) 0.010*
Joint involvement 45 (46.9%) 9 (52.9%) 36 (45.6%) 0.58
Renal involvement 76 (79.2%) 14 (82.4%) 62 (78.5%) 0.72
Proteinuria 71 (74%) 14 (82.4%) 57 (72.2%) 0.38
Hematuria 43 (44.8%) 10 (58.8%) 33 (41.8%) 0.20
g‘ﬁ;{)‘m 22(22.9%) 3 (17.6%) 19 (24.1%) 0.56
g‘ﬂﬁﬁi 34 (35.4%) 7(41.2%) 27(342%) 0.58
Cellular cylinder 17 (17.7%) 3 (17.6%) 14 (17.7%) 0.99
Ef,‘(‘jggfnfrﬁlamc 24 (25%) 4(23.5%) 20(25.3%) 0.87
Seizure 15 (15.6%) 4 (23.5%) 13(16.4%) 0.32
Psychosis 4 (4.2%) 1(5.9%) 3(3.8%) 0.54
Headache 5 (5.2%) 1(5.9%) 4(51%) 0.63
Cardiac involvement 16 (16.6%) 3 (17.6%) 13 (16.4%) 0.90
Endocarditis 3 (3%) 0 (0.0%) 3(3.7%) 0.20
Myocarditis 1(1%) 0 (0.0%) 1 (1%) 0.56
Pericarditis 12 (12.5%) 3(17.6%) 9(11%) 0.57
Pleuritis 12 (12%) 4(23.5%) 8(10.1%) 0.13
Ei‘;}igﬁl"e%f 72 (75%) 14 (82.4%) 58 (73.4%) 0.44
Hemolytic anemia 70 (72.9%) 14 (82.4%) 56 (70.9%) 0.33
Leukopenia 30 (31.2%) 7 (412%) 23(29.1%) 0.33
Lymphopenia 35(36.8%) 7 (41.2%) 28 (35.9%) 0.68
Thrombocytopenia 16 (16.8%) 4 (23.5%) 12 (15.4%) 0.41
ANA 87 (90.6%) 15 (88.2%) 72 (91.1%) 0.70
Anti-dsDNA 69 (71.9%) 14 (82.4%) 55 (69.6%) 0.28
Anti-smith (n: 72) 6(8.3%) 2(16.7%) 4(6.7%) 0.25
&‘}Z;)ardlohpm M 16(372%) 4(44.4%) 12(353%) 0.6l
él‘?j‘lc)ard“’hpm 18G 11 (268%) 1(11.1%) 10(312%) 0.22
(Lr‘llzpl‘l;)an“coagmam 6(40%)  1(50%) 5(385%) 0.65
VDRL (n: 60) 4 (6.7%) 1(9.1%) 3(6.1%) 0.56
Prognosis
Remission 63 (63.6%) 10 (55.6%) 53 (65.4%) 0.43
Relapse 18 (182%) 3 (16.7%) 15 (18.5%) 0.85
Exitus 7(7.1%) 2 (11.1%) 5(62%) 0.46
ESRD 11 (11.1%) 3(167%) 8(9.9%) 0.40
*The values in bold represent p value < 0.05, ESRD: End-stage renal disease

Nephrotic syndrome was reported to be 21.6% in the
prepubertal group, which increased to 44.1% in the
pubertal group (p=0.025) when the cases were compared
based on pubertal status. The prevalence of positive
Anticardiolipin IgM antibodies decreased from 56.2%
in the prepubertal group to 25.9% in the pubertal group
(p=0.047), as compared based on the patient’s pubertal
status. A comparison of prognoses based on pubertal
status revealed that prepubertal patients had a higher
mortality rate, whereas pubertal patients had a higher
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rate of end-stage renal disease (p>0.05). The comparison
of patients’ pubertal status with system involvement,
laboratory findings and prognosis are shown in Table 3.

Table 3. System involvement, laboratory findings and prognosis of

prepubertal and pubertal cases in patients with SLE

:?tal Prepubertal Pl:ll.yergtal
(10'0%) n: 37 (38,5%) (6f,5%) value
Malar rash 50 (52.1%) 20 (54.1%) 30 (50.8%) 0.76
Discoid rash 15(15.6%) 8 (21.6%)  7(11.9%) 0.20
Photosensitivity 13 (13.5%) 8(21.6%)  5(8.5%) 0.06
Oral-nasal ulcer 11 (11.5%) 3 (8.1%) 8 (13.6%) 0.41
Joint involvement 45 (46.9%) 13 (35.1%) 32 (54.2%) 0.06
Renal involvement 76 (79.2%) 26 (70.3%) 50 (84.7%) 0.08
Proteinuria 71 (74%) 25(67.6%) 46 (78.0%) 0.25
Hematuria 43 (44.8%) 13 (35.1%) 30(50.8%) 0.13
Nephritic 22(22.9%) 7(18.9%) 15 (25.4%) 0.46
syndrome
g‘;%};g‘;gg 34 (35.4%) 8(21.6%) 26 (44.1%) 0.025*
Cellular cylinder 17 (17.7%) 5 (13.5%) 12 (20.3%) 0.39
ﬁ%{gﬁ}ﬁ‘mm 24 (25%) 10 (27.0%) 14 (23.7%) 0.71
Seizure 15 (15.6%) 8 (21.6%) 9(15.3%) 0.89
Psychosis 4 (4.2%) 1(2.7%) 3(5.1%) 0.49
Headache 5(5.2%) 1(2.7%) 4(6.8%) 0.35
Cardiac involvement 16 (16.6%) 6 (16%) 10 (16.9%) 0.92
Endocarditis 3 (3%) 2 (5.4%) 1(1.6%) 0.76
Myocarditis 1 (1%) 1(2.7%) 0 (0%) 0.20
Pericarditis 12 (12.5%) 3 (8%) 9 (15.2%) 0.16
Pleuritis 12 (125%) 3 (8.1%)  9(153%) 0.13
Effo‘ﬁzg’egn‘f 72(75%) 27 (73%)  45(76.3%) 0.71
Hemolytic anemia 70 (72.9%) 26 (70.3%) 44 (74.6%) 0.64
Leukopenia 30 (31.2%) 12 (32.4%) 18 (30.5%) 0.84
Lymphopenia 35(36.8%) 13 (35.1%) 22 (37.9%) 0.78
Thrombocytopenia 16 (16.8%) 8 (21.6%)  8(13.8%) 0.32
ANA 87 (90.6%) 33(89.2%) 54(91.5%) 0.70
Anti-dsDNA 69 (71.9%) 28 (75.7%) 41 (69.5%) 0.51
Anti-smith (n: 72) 6(8.3%)  3(97%)  3(7.3%) 0.52
&I}t‘iéc)ard“’llpm M 16 (37.2%) 9(562%) 7 (25.9%) 0.047*
&?i‘ﬁardlohpm 8G 11 (268%) 4(25%)  7(28%) 083
(L;Pf;)a“tlcoagula“t 6(40%)  3(50%)  3(33.3%) 0.45
VDRL (n: 60) 4(67%)  2(74%)  2(6.1%) 0.61
Prognosis
Remission 63 (63.6%) 23 (59%) 40 (66.7%) 0.43
Relapse 18 (182%) 9(23.1%)  9(15%) 0.30
Exitus 7(7.1%)  4(10.3%) 3(5%) 027
ESRD 11 (11.1%) 3 (7.7%)  8(13.3%) 0.38

*The values in bold represent p value < 0.05, ESRD: End-stage renal disease

Ten out of the 96 patients involved in our study were not
eligible for a biopsy for various reasons, such as a disorder
in their bleeding profile. Only three of the 86 patients who
underwent a biopsy had renal biopsy results reported as
insufficient due to inadequate material. Of 83 patients, 51%
were diagnosed with type IV lupus nephritis, followed by
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30% with Type II, 7% with type V, 6% with Type III, 5%
with type VI and 1% with Type I. In both prepubertal and
pubertal groups and across both genders, type IV lupus
nephritis was the most common Type, followed by Type II
as the second most common Type.

Based on biopsy results, we divided our patients into
those with proliferative lupus nephritis and those with
nonproliferative lupus nephritis. We excluded four
cases with lupus nephritis of type VI on biopsy. Among
our patients (n:79), 59% (n:47) had proliferative lupus
nephritis. 41% (n:32) had nonproliferative lupus nephritis.
Within the proliferative group, 6% (n:5) had Type III,
and 53% (n:42) had Type IV. Meanwhile, within the
nonproliferative group, 1% (n:1) had Type I, 39% (n:25)
had Type II, and 6% (n:6) had Type V lupus nephritis.

The rate of renal involvement in proliferative lupus
nephritis was 95.7% compared to 65.6% in nonproliferative
lupus nephritis (p=0.001); the rate of nephrotic syndrome
was 46.8% compared to 21.9% in nonproliferative lupus
nephritis (p=0.024); the rate of proteinuria was 89.4%
compared to 62.5% in nonproliferative lupus nephritis
(p=0.004); hematuria was 57.4% compared to 28.1%
in nonproliferative lupus nephritis (p=0.01); elevated
creatinine at first presentation was 43.5% compared to
9.7% in nonproliferative lupus nephritis (p=0.001); low
albumin at first presentation was 67.4% compared to 23.3%
in nonproliferative lupus nephritis (p=0.001) (Table 4).

The rate of neuropsychiatric involvement was 36.2% in the
proliferative group compared to 12.5% in non-proliferative
lupus nephritis (p=0.019); the rate of seizures was 25.5%
compared to 3.1% in non-proliferative lupus nephritis
(p=0.008). Neuropsychiatric involvement was present in
17 cases of proliferative lupus nephritis, with seizures in
12, psychosis in 3, and headache in 3. Neuropsychiatric
involvement was present in 4 cases of nonproliferative
lupus nephritis. Of these patients, 1 had a seizure, one
had a central nervous system hemorrhage, 1 had a central
nervous system infarction, and 1 had chorea. Cranial
magnetic resonance imaging appeared compatible with
vasculitis in 3 of our patients. The rate of hemolytic anemia
was 78.7% in proliferative lupus nephritis and 56.2% in
non-proliferative lupus nephritis (p=0.033) (Table 4).

In our study, 66 out of 79 patients in this group had
evidence of renal involvement. The remaining 13 (12%)
patients had no clinical or laboratory evidence of renal
involvement. However, when we analysed the biopsies
of these patients, we found one patient each with type
I, IIT and IV lupus nephritis and 10 (50%) patients
with type II lupus nephritis. As a result, we found
silent lupus nephritis in 13 patients. The comparison of
proliferative and non-proliferative lupus nephritis and
system involvement, laboratory findings, prognosis and
hypertension is shown in Table 4.
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Table 4. System involvement, laboratory findings, hypertension and

prognosis in patients with proliferative and nonproliferative lupus
nephritis

Total : : Non-
Proliferative A . P
n: n: 47 (59%) proliferative value
(100%) n: 32(47%)
Gender
Male 14 (17.7%) 9(19.2%)  5(15.6%)  0.68
Female 65 (82.3%) 38 (80.8%) 27 (84.4%)
Malar rash 43 (54.4%) 28 (59.6%) 15 (46.9%) 0.26

Discoid rash 14 (17.7%) 6 (12.8%) 8 (25%) 0.16
Photosensitivity 13 (16.5%) 7 (14.9%) 6 (18.8%) 0.65
Oral-nasal ulcer 10 (12.7%) 7 (14.9%) 3 (9.4%) 0.46

Joint involvement 40 (50.6%) 25 (53.2%) 15 (46.9%) 0.58
Renal involvement 66 (83.5%) 45 (95.7%) 21 (65.6%) 0.001*
Proteinuria 62 (78.5%) 42 (89.4%) 20 (62.5%) 0.004*
Hematuria 36 (45.6%) 27 (57.4%) 9 (28.1%) 0.010*
Nephritic 17 (21.5%) 12(25.5%) 5 (15.6%) 0.29
syndrome
Nephrotic 29 (36.7%) 22 (46.8%)  7(21.9%) 0.024*
syndrome
Cellular cylinder 15 (19%) 11 (23.4%) 4(12.5%) 0.22
Ne“{OPSYChiatric 21(265%) 17 (362%) 4 (12.5%) 0.019*
involvement
Seizure 13 (16.4%) 12 (25.5%) 1(3.1%) 0.008%
Psychosis 3 (3.7%) 3 (6.4%) 0 (0%) 0.20
Headache 3(3.7%) 3(6.4%) 0 (0%) 0.20
Cardiac
e et 16 (202%) 8 (17%) 10 (31%)  0.58
Endocarditis 2 (2%) 1(2%) 1 (3%)
Myocarditis 1 (1%) 1 (2%) 0 (0%)
Pericarditis 9(11.3%) 6(12.7%) 3 (9.3%)
Pleuritis 10 (12.7%) 8 (17%) 2(63%)  0.15
Hematologi
mf;(ﬁi‘,e‘;n‘)egn‘f 57 (72.2%) 37 (78.7%) 20 (62.5%) 0.11

Hemolytic anemia 55 (69.6%) 37 (78.7%) 18 (56.2%) 0.033*

Leukopenia 23(29.1%) 14 (29.8%) 9 (28.1%)  0.87
Lymphopenia 27 (34.6%) 17 (37%) 10 (31.2%) 0.60
Thrombocytopenia 9 (11.5%) 6 (13%) 3 (9.4%) 0.61

ANA
Anti-dsDNA

71 (89.9%) 42 (89.4%)
57 (72.2%) 37 (78.7%)

29 (90.6%) 0.58
20(62.5%) 0.11

Anti-smith (n:59) 4 (6.8%) 2 (54%)  2(9.1%) 047
&I?tsi‘f)ardi"hpinlgM 12(387%) 7(33.3%)  5(50%) 0.7
Anti-cardiolipinIgG ¢ )7 6oy 5(25%)  3(333%) 0.64
(n: 29)

(L;p%s anticoagulant 4 (14 300y 1 (25%) 0(0%) 057
VDRL (n: 52) 4(77%)  3(97%)  1(48%) 046
Prognosis

- 53 (53.5%) 32 (64%) 21 (65.6%) 0.88
Relapse 16 (16.2%) 8 (16%) 8(25%) 031
Exitus 6(6.1%) 5(10%)  1(3.1%) 023
ESRD 7(71%)  5(10%)  2(63%)  0.43
Hypertension 24 (30.4%) 17 (36.2%) 7 (21.9%) 0.17
gff ;%‘f’airmem 52 (68.4%) 34 (75.6%)  18(58%)  0.10
%impairment (0 53 69.7%) 34 (75.6%) 19 (613%) 0.18
Creatinine (n: 77) 23 (29.9%) 20 (43.5%)  3(9.7%) 0.001*
Albiimin (n: 76) 38 (50%) 31(67.4%) 7(23.3%) 0.001*

*The values in bold represent p value < 0.05, ESRD: End-stage renal disease

Among the 79 patients with renal involvement, three
individuals were not evaluated for prognosis since they
did not receive follow-up treatment at our clinic. Eleven
out of 76 patients developed end-stage renal disease while
under our care. The analysis of biopsies performed on 11
patients who developed end-stage renal failure, revealed
that five of them had Type IV, two had Type V, and four
had Type VI lupus nephritis (Table 4).

Our study found higher rates of ESRD and mortality
in boys compared to girls (p>0.05). Although mortality
was higher in the prepubertal period, our patients had a
higher incidence of ESRD in the pubertal period (p>0.05).
In the analysis of the prognosis of proliferative and
nonproliferative lupus nephritis groups, it was found that
mortality and end-stage renal disease rates were higher
in proliferative lupus nephritis, while the relapse rate was
higher in non-proliferative lupus nephritis (p>0.05).

During follow-up, seven patients died. After analyzing
the causes of death, we found that one patient died due
to macrophage activation syndrome, another patient
died due to renal failure, one more patient died due to
multiple organ failure, two patients died due to sepsis,
and the remaining two patients died at their homes.
All reported deaths occurred within the first five years.
Consequently, the survival rates of our patients at 5, 10,
and 15 years were 91%.

DISCUSSION

Systemic lupus erythematosus is a chronic autoimmune
disease that involves inflammation and affects multiple
organ systems. Pathogenic autoantibodies and immune
complexes are involved in its pathogenesis. The incidence
of systemic lupus erythematosus is higher in females
both in childhood and in adulthood. The onset of the
disease typically occurs after puberty.'" This study
examines the complex clinical details, prognosis, and
results of pediatric patients suffering from systemic lupus
erythematosus (SLE). The research comprehensively
evaluates the effect of gender, pubertal status, and renal
biopsy outcomes on the symptoms of childhood SLE. The
prominence of type IV and II lupus nephritis within the
patient cohort is of paramount importance, highlighting
their critical role in the course of the disease. The study
highlights the critical importance of proliferative lupus
nephritis, which is notably linked to renal involvement,
nephrotic syndrome, and neuropsychiatric symptoms.
A significant discovery has emerged in the diagnosis
of lupus nephritis in 16% of individuals without any
obvious clinical or laboratory symptoms - silent lupus
nephritis. Notably, a significant number of cases with
type II lupus nephritis have been detected among these
individuals, highlighting the concealed renal impacts
that require increased awareness. To mitigate the effects
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of this concealed disease, the study emphasizes the need
for sustained vigilance and careful monitoring. Prompt
intervention and careful management strategies are
crucial to effectively address the concealed dimensions
of renal involvement in pediatric systemic lupus
erythematosus cases.

Our study, consistent with the literature, found that the
girl/boy ratio in favour of girls increased as the pubertal
period progressed.”*'* This is thought to be related to
hormonal changes, such as an increase in estrogen and
progesterone as the pubertal period progresses and the
disease gradually acquires adult characteristics."

Renal, hematological and malar rash were the most
common systems involved in our patients. Patients
with renal involvement were more likely to experience
proteinuria, while those with hematological involvement
often presented with haemolytic anaemia. Thabet et
al.' (Tunisia) reported that anaemia was the most
common presentation, followed by proteinuria and
malar rash (67.6%). Lukic et al.'” (Croatia) found that
the musculoskeletal system was the most commonly
involved (80%), while cases with renal involvement most
commonly presented with hematuria (58%). Although
different frequencies of involved organs/systems have
been reported in studies from different countries, renal
involvement is generally the most common finding in
childhood."” These varying frequencies in clinical findings
are thought to be the result of genetic, environmental,
and racial factors."

Wang’s study' indicated a significantly higher prevalence
of rash and alopecia among females, while our data
showed that boys had a higher incidence of oral nasal
ulcers compared to girls. Boys had more malar rash,
joint involvement, renal involvement, pleuritis and
hematological involvement than girls, but the differences
were not statistically significant. A study conducted in
India reported a higher occurrence of renal involvement
in boys (78%) than in girls (46%).>

Our analysis of patients in pubertal and prepubertal
periods showed a significantly higher probability
of nephrotic syndrome during pubertal period and
anticardiolipin IgM positivity during prepubertal period.
The study conducted by Zhu et al.* analyzed SLE cases
into 3 groups based on age: preschool (age 1-6 years),
school age (age 7-11 years), and adolescent (age 12-18
years) periods. The study found that hepatosplenomegaly
and arthritis were more frequent during the preschool
period compared to the other age groups. However,
there were no differences between the groups in terms
of nephrotic syndrome and anticardiolipin antibody
positivity. In a study by Chiang et al.** SLE cases were
grouped into 3 categories according to age: prepubertal
(< 8 years), pubertal (8-13 years), and postpubertal (13-
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18 years) periods. The postpubertal period showed a
significant increase in renal involvement, lymphopenia,
and low ¢3 and c4 levels compared to the prepubertal
period. Similar to our study, the pubertal period showed
a higher frequency of renal involvement. This study
did not find any difference in terms of anti-cardiolipin
antibody positivity.

Lupus nephritis can present in a variety of forms, ranging
from asymptomatic microscopic hematuria to severe
proliferative glomerulonephritis, and the different rates
of renal involvement found in studies may be related
to the different severity of symptoms.”>** The most
common histopathological subtype present in renal
involvement is diffuse proliferative glomerulonephritis,
which has the most rapid clinical course.” In our study;,
type IV lupus nephritis was the most frequently observed
lupus nephritis, as is consistent with the literature.'*6-2¢
Type IV lupus nephritis was observed most frequently
in our study, followed by Type II, Type V, Type III, Type
VI and Type I lupus nephritis, respectively. Studies
conducted in Asia and America have reported that Type
IT and Type V lupus nephritis are the most common
types after Type IV.26%

Renal involvement, neuropsychiatric findings, hemolytic
anaemia, elevated creatinine, and low albumin are more
common in cases with proliferative lupus nephritis.
Proteinuria, hematuria, and nephrotic syndrome are
more frequent in the proliferative group of cases with
renal involvement, while seizures are more common in
cases with neuropsychiatric involvement. The study by
Wau et al.?? found hypertension, low glomerular filtration
rate, proteinuria, hematuria, and sterile leukocyturia to
be statistically significant in cases with proliferative lupus
nephritis.

In a study from our country,* patients with proliferative
lupus nephritis were found to have elevated basal
creatinine levels, significant median daily proteinuria,
anti-double-stranded DNA (dsDNA) positivity, reduced
C3 and C4 complement levels, and the presence of active
urinary sediment. Our findings further delineate the
clinical picture, demonstrating that renal involvement,
neuropsychiatric ~ symptoms, hemolytic  anemia,
increased creatinine levels, and decreased serum
albumin concentrations are more frequently observed in
patients with proliferative forms of the disease. Moreover,
proteinuria, hematuria, and nephrotic syndrome are
more commonly encountered among those with renal
manifestations, while seizures predominate in patients
with neuropsychiatric complications. Complementing
these observations, Wu et al.* identified hypertension, a
lower glomerular filtration rate, proteinuria, hematuria,
and sterile leukocyturia as significant clinical features in
patients with proliferative lupus nephritis.
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We analyzed biopsies from 13 patients who had no clinical
or laboratory findings indicating renal involvement. We
found one patient each with type I, III, and IV lupus
nephritis and 10 (76%) patients with type II lupus
nephritis. As a result, we found silent lupus nephritis in
16% of our patients with renal involvement, which is a
significantly high rate.

In the study by Mannemuddhu®' of 68 patients, 22 (32%)
were identified with Silent Lupus Nephritis (SLN), with
Class IT Lupus Nephritis (LN) being the most frequently
observed subtype in this group, representing 50% (n=11)
of the SLN cases. Contrastingly, in our research, SLN
was detected in 13 (12%) of our patients, and upon
histopathological examination of their renal biopsies,
a distribution of LN classes was discerned: one patient
with Class I, one with Class III, one with Class IV, and a
predominant 76% (n=10) with Class II LN, indicating a
higher prevalence of Class II LN in our silent cases than
reported in Mannemuddhu’s cohort. In Gonzalez-Crespo
et al’s* study of 18 silent lupus nephritis cases, type I was
foundin9, typeIlin6,typeIVin1,and type Vin2.Inboth
Gonzalez-Crespo’s study*” and ours, the majority of cases
with silent lupus nephritis showed low-grade involvement
according to biopsy results. Nevertheless, these patients
can also be diagnosed with advanced lupus nephritis,
which is significant in determining the prognosis of
the disease. The involvement of the kidneys is a crucial
factor in determining the prognosis and treatment of the
disease. It is imperative to detect any renal involvement in
both confirmed and suspected cases. Our study revealed
that cases without any symptoms of kidney involvement
may still display advanced histopathology biopsy results.
Conversely, cases with kidney involvement may display
low-grade lupus nephritis in the renal biopsies. The
two above-mentioned scenarios play a crucial role in
determining both the treatment protocol and prognosis of
patients. These results highlight the need for performing
a biopsy on patients diagnosed with SLE, even if renal
involvement is not present.

According to Gonzalez-Crespo et al.** 3 patients died due
to causes unrelated to renal involvement, while 3 patients
died after developing ESRD. None of our patients with
silent lupus nephritis developed ESRD. However, our
analysis of biopsy results revealed cases of type III and IV
lupus nephritis in our patients with silent lupus nephritis.
It is known that ESRD is more common among patients
with these types of nephritis.*

Our study found higher rates of ESRD and mortality in
boys compared to girls. Although prepubertal mortality
rate was higher, ESRD incidents were more frequent
during pubertal period in our patients. Previous studies
reported higher risk of ESRD in boys. Prognosis analysis
revealed that death and ESRD incidence were higher in
proliferative lupus nephritis cases, while nonproliferative

lupus nephritis cases showed higher relapse rate. Wuetal.”
found higher death and ESRD incidence in proliferative
lupus nephritis and higher renal exacerbation incidence
in nonproliferative lupus nephritis, which is similar to
our findings.

In our study, the mortality rate was 7.1%, with causes of
death encompassing macrophage activation syndrome,
renal failure, multiple organ failure, sepsis, and
unattended home fatalities; this is in marked variance
from Samantha et al’s** findings of a 17.39% mortality
rate, predominantly due to septicemia in patients with
end-stage renal disease, and Listiyono's study34, which
reported a 27% one-year post-diagnosis mortality,
primarily due to infections in 8 (34%) out of 23 patients
and renal failure in 7 (30%) out of 23 patients.

Limitations

The most significant limitation of our study is that it was
a retrospective study. Our study’s strengths are that it
evaluated the clinical, laboratory, and prognostic features
of systemic lupus erythematosus (SLE) during childhood
among pubertal status and genders - a topic that is rarely
touched upon in the literature. This retrospective study
provides a comprehensive insight into the clinical and
laboratory characteristics, prognosis and survival of
paediatric patients with systemic lupus erythematosus
(SLE). The analysis focused on gender, pubertal status
and renal involvement, shedding light on key patterns
and outcomes. The investigation of lupus nephritis types
revealed the predominance of type IV, followed by type
II, across gender and pubertal categories. Proliferative
lupus nephritis emerged as a significant determinant
of clinical manifestations, including renal involvement,
nephrotic syndrome, proteinuria and neuropsychiatric
symptoms. This finding highlights the importance of
identifying lupus nephritis subtypes based on renal
biopsy in predicting disease severity and associated
complications. Significantly, biopsy analysis revealed
the emergence of silent lupus nephritis. This hidden
condition encompassed occurrences of type I, III, and
IV lupus nephritis, as well as a noteworthy incidence
of type II lupus nephritis. These latent occurrences
highlight the elusive nature of renal effects in systemic
lupus erythematosus. Continued attentiveness and
careful monitoring are crucial for prompt detection and
management of these hidden processes.

CONCLUSION

Our study has explored the complex realm of pediatric
Systemic Lupus Erythematosus (SLE), providing insights
into many different aspects of the disease’s manifestation,
prognosis, and outcomes. The results highlight the
significant impact of gender and pubertal state on the
progression of SLE, with a higher occurrence in females
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and an increase in gender disparity during puberty. The
presence of renal involvement, which frequently results
in proteinuria, is a characteristic aspect of the condition,
necessitating careful monitoring and immediate
intervention. In addition, our research underscores the
crucial significance of renal biopsy in the diagnosis of
lupus nephritis and the classification of its subtypes.
Notably, type IV and type II lupus nephritis have been
identified as significant factors in the advancement of
the disease. The predominance of “silent” lupus nephritis
is a noteworthy finding, as it indicates the presence of
advanced histological alterations in the absence of clinical
symptoms. This discovery underscores the importance
of maintaining diligent observation and implementing
early management strategies.

Moreover, our study highlights the presence of
gender inequalities in the outcomes of systemic lupus
erythematosus (SLE), with male patients exhibiting a
greater susceptibility to end-stage renal disease and
mortality. Although death rates are higher during
prepuberty, there is a notable increase in incidence
of end-stage renal disease during the pubertal era.
The presence of proliferative lupus nephritis has been
found to be linked with elevated mortality rates and a
greater likelihood of developing end-stage renal disease.
Conversely, nonproliferative lupus nephritis has been
associated with a higher probability of relapse.
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