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ABSTRACT

Introduction: Idiopathic nephrotic syndrome has been considered a cell-mediated immunity
disorder with T cell dysfunction.

Objectives: The purpose of this study was to investigate immunologic dysfunction in children
with steroid-sensitive nephrotic syndrome (SSNS) by evaluating serum interleukin-18 (IL-18).
Patients and Methods: A total of 30 children with SSNS (n=20 males, n=10 females), aged
1-11 years were enrolled in this study. All of them were treated with steroids at the time of
study. Serum IL-18 was compared during both active and remission phases of nephrotic
syndrome. In addition, correlation between serum IL-18 with urine protein and serum
biochemical variables was evaluated.

Results: Mean serum IL-18 was higher in the active phase, and decreased significantly post-
steroid treatment (4.87+1.43 ng/L versus 2.39+ 0.94 ng/L; P=0.01). It had no correlation with
other variables.

Conclusion: According to increased serum IL-18 level, dysregulation of type-1 and type-2
mediated immune reactions is suggested in children with SSNS.

Implication for health policy/practice/research/medical education:

The role of cell mediated immunity dysfunction has been widely postulated in pathogenesis of idiopathic nephrotic syndrome.
IL-18 is a proinflammatory cytokine with important regulatory effect on immune response. Identification the pathogenic effect
of IL-18 in children with nephrotic syndrome is important for further diagnostic evaluations and medical management in these
patients, which is discussed in this article.

Please cite this paper as: Sadr Moharerpour S, Nickavar A, Sadeghi Bojd S, Makhtomi S, Ghorbani H. Serum interleukin-18 in
children with steroid sensitive nephrotic syndrome. J Renal Inj Prev. 2019; 8(4):289-291. DOI: 10.15171/jrip.2019.53.

Introduction
Interleukin-18 (IL-18),

a novel
cytokine, is a member of IL-1 cytokine superfamily, which
enhances both type-1 and type-2 mediated immune
responses (1,2). It plays an important role for maintaining
immune system regulation (2,3). Different immunity
components such as mononuclear macrophages, B
cells, natural killers and other factors are responsible for
synthesis and secretion of IL-18, which in turn promotes

The pathogenesis of idiopathic nephrotic syndrome has
not been completely documented. It has been proposed
that cell-mediated immunity and T-cell activation, with
increased lymphokine production plays an important
role in mediating minimal change nephrotic syndrome
(5). In addition, dysregulation of type-1/type-2 cytokine
network, with a shift to type-2 cytokine production,
has been suggested in children with steroid-sensitive
nephrotic syndrome (SSNS) (1,4,6).

immunoregulatory

macrophages and other immunity reactions (3). IL-18 has

an active role in various immunologic conditions such as
infections, allograft rejection, and autoimmune disorders

(4).

Objectives
This study was performed to evaluate the possible
pathogenic role of IL 18 in children with SSNS.
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Patients and Methods

Study population

This prospective study was performed in 30 children
admitted in three different children’s hospitals with SSNS
during 2018-2019. Individuals who fulfilled the diagnostic
criteria of active nephrotic syndrome comprising massive
proteinuria (more than 50 mg/kg/d), hypoalbuminemia
(serum albumin below 2.5 g/dL), dyslipidemia and
generalized edema, were contained in the investigation.

None of the individuals had clinical evidence of
tubulointerstitial ~injury (phosphaturia,
glucosuria or hyposthenuria), decreased renal function
or electrolyte instabilities at the time of investigation.
Individuals with systemic infections, immune deficiency,
metabolic disorders, history of secondary or congenital
nephrotic syndrome, low C3 complement level, gross
hematuria, chronic renal failure, vasculitis or acute kidney
injury, history of hypertension, other inflammatory
diseases, and patients younger than one or older than 8
years old at diagnosis were excluded from the study.

Corticosteroid treatment was started at the dose of 2
mg/kg/d prednisone as the first line treatment. SSNS was
defined as O-trace urine albumin in three consecutive
days, resolve of edema and serum albumin more than 2.5
g/dL after treatment.

SerumIL-18 sample was obtained during the active phase
and after remission with steroids, and stored at —80°C. It
was measured by enzyme-linked immunosorbent assay
(ELISA) kit according to the manufacturer instructions
and expressed as ng/L.

Serum contents of total cholesterol, triglyceride,
protein, albumin, BUN and creatinine were measured by
the automatic biochemistry analyzer.

uricosuria,

Ethical issue

The research followed the tenets of the Declaration of
Helsinki. The ethical committee of Babol University
of Medical Sciences (ethical code; IR.MUBABOL.
HRI.REC.1397.301) approved the study. The informed
consents were taken from the patients. Besides, this study
was extracted from M.D, thesis of Sara Makhtomi at this
University (#626).

Statistical analysis

Data were analyzed by Stata 12 (College Station, TX).
Collection data were expressed by mean + SD. The paired
samples t test (dependent ¢ test) was used to compare
means between two related groups, and Pearson’s
correlation test used to estimate the relationship between
variables. P <0.05 was considered to indicate significance.

Results

Demographicand characteristicsof thestudied participants
are shown in Table 1. Mean age at diagnosis was 57.6 +
28.9 (range; 12-121) months. Males outnumbered females

(66.7%/33.3%=2). None of the patients had increased
blood pressure. Moreover, we showed a significant
decrease of serum IL-18 level after steroid treatment in
children with SSNS (Table 2). No correlation was found
between serum IL-18 level with other variables, including
age, urine protein and serum cholesterol.

Discussion
This study was conducted to identify alterations of serum
IL-18 in children with SSNS. We found a significant
increase of this cytokine in the active phase of nephrotic
syndrome, which decreased with appropriate steroid
treatment.

Zhou et al showed increased levels of plasma leptin,
high sensitivity C-reactive protein and IL-18 in children
with nephrotic syndrome compared to normal children,
which obviously decreased after treatment, in accordance
to the severity and prognosis of these patients (3).

In some studies, levels of IL-4, IL-13 and IL-18 were
significantly higher during the active phase, compared
to remission and healthy controls, with an important
correlation between serum IL-18 with both IL-4 and IL-13
during all stages. They suggested a shift to type-2 cytokine
production in these patients, with a significant correlation
between IL-18 expression and type-2 immune response
(L,6).

Serum concentration of IL-18 and IL-18 mRNA
expression in peripheral blood mononuclear cells during
the active phase of SSNS and steroid resistant nephrotic
syndrome (SRNS) were significantly higher than those in
the normal control group, and reduced after treatment in
SSNS and not SRNS group. Over-production of IL-18 was
suggested an important mechanism of SRNS in their study
(7).

In the study by Kilis-Pstrusinska et al, increased serum
and urine IL-18 levels were observed during relapse
of idiopathic nephrotic syndrome, which indicated its

Table 1. Demographic and clinical characteristics of patients

Variables Mean = SD Range
Age at diagnosis (month) 57.6+28.9 12-121
Calcium (mg/dL) 8.1+0.59 7.4-10
BUN (mg/dL) 18.8319.6 9-48

Creatinine (mg/dL) 0.5+0.1 0.4-0.8
Albumin (g/dL) 2.23+0.55 1.4-4.2
Cholesterol (mg/dL) 352.8+94.6 178-616

280.37+169.17
2437.6+£1931.44

50-851
1100-9384

Triglycerides ((mg/dL)
24 h urine protein (mg/24 h)

Table 2. Serum interleukin 18 concentration in different phases of nephrotic
syndrome

After treatment P
2.39+0.94 0.01

Before treatment
4.87+1.43

Variable
Serum IL-18 (ng/L)
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pathogenic role in accordance with disease activity (2).

Significantly increased urinary levels of IL-18 was
detected in children with minimal change nephrotic
syndrome (MCNS), in correlation with the degree of
proteinuria and activity of disorder in another study (8).

Matsumoto et al reported increased spontaneous and
lipopolysaccharide-stimulated production of IL-18 in
peripheral blood monocyte cultures of MCNS, which
normalized after improvement of nephrotic syndrome.
Its concentration was significantly correlated with the
level of vascular permeability factor in these patients, and
indicates its pathogenic role in MCNS (5).

There was a significant increase in vascular permeability
factor from T cells following incubation with IL-18 or IL-
12 in other reports, which shows their synergism activity
in the selective production of VPF from their T cells (9).

Conclusion

In conclusion, we provided clinical evidence that serum
IL-18 might have a pathogenic role in lymphocyte
dysregulation and secretion of lymphokines in children
with SSNS. However, this investigation was conducted on
a small proportion of patients, which makes pathologic
correlation less accurate. In addition, evaluation the
predictive value of serum IL-18 regarding steroid
sensitivity or steroid resistance is recommended in future
studies in these patients.

Limitation of the study

It is recommended to perform this study in large multi-
centric studies for more accurate information. In addition,
comparison of serum IL 18 is suggested in two groups of
patients with SSNS and SRNS for further prediction of
steroid response in children with idiopathic nephrotic
syndrome.
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