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Summary

Serum IgE and IL-13 levels were estimated in 40 idiopathic nephrotic syndrome and 16 controls. There
were 15 first episode nephrotic syndrome (FENS), 15 infrequent relapsing nephrotic syndrome (IRNS)
and 10 patients belonged to frequent relapsing nephrotic syndrome (FRNS). Serum IgE and IL-13 levels
were significantly increased in active nephrotic syndrome and its sub-groups as compared to controls
and remission (p < 0.001). IgE levels did not differ significantly among different subgroups, while 11-13
was significantly higher in FRNS in comparison with FENS (p = 0.041). Both IgE and IL-13 levels were
comparable in nephrotic patients with and without bronchial asthma. Serum IL-13 had significant
positive correlation with IgE (r =0.605, p < 0.001). Thus, raised levels of IgE and IL-13 are found in
nephrotic syndrome and could have a role in the pathogenesis of disease.
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Introduction

Nephrotic syndrome in children can have association
with allergic disorders [1-3]. Immunological alter-
ations have been demonstrated by abnormalities
in the immunoglobulins [4, 5] and defective cell-
mediated immunity [6, 7]. Raised serum immuno-
globulin E (IgE) has been reported in active phase
[4, 8], as type-2 T-helper lymphocytes (Th 2) secrete
interleukin-13 (IL-13), which in turn can lead to
increased IgE production by B cells [9]. The overex-
pression of IL-13 has been shown by Lai et al. [10],
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and it lead to glomerular injury causing fusion of foot
processes of podocytes. As such the relapsers have
more cell-mediated immune dysfunction than the
first episode [9], and this can affect the IgE and IL-
13 levels. However, it is not known whether I1-13
levels differ in relapsers from the first episode or
not? Therefore, the present study was undertaken
to estimate the serum IgE and IL-13 levels simultan-
eously among the first episode, infrequent and fre-
quent relapsers during active and remission period,
and also to find out the levels in cases with and with-
out other Th 2-mediated atopic disorder such as
bronchial asthma.

Materials and Methods

Forty children with steroid-responsive idiopathic
nephrotic syndrome (27 males), aged 1-14 years,
reporting to Pediatric Nephrology Clinic of
Department of Pediatrics during the period of
January 2011 to August 2013 were included. They
had generalized edema, proteinuria (urine protein/
creatinine ratio >2mg/mg), hypoalbuminemia
(serum albumin <2.5g/dl), hypercholesterolemia
(serum cholesterol >200mg/dl), normal glomerular
filtration rate and absence of any systemic disease
known to produce nephrotic syndrome. None of
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the patients had received prednisolone or any
other immunosuppressive drugs (cyclosporine, myco-
phenolate mofetil or rituximab) at least 4 weeks
before inclusion in the study. Eighteen cases had con-
comitant bronchial asthma. Another 16 age- and
gender-matched normal healthy children (11 males)
without any atopic disorders were included as con-
trols. The protocol of the study was approved by
Institute Ethics Committee, and informed consent
was taken from each parent.

The patients were treated as per guidelines
of Indian Pediatric Nephrology Group [11].
Thereafter, they were observed for remission (pro-
teinuria O/trace by heat precipitation method and/
or spot urine protein/creatinine <0.2 mg/mg for con-
secutive three days). Serum IgE and IL-13 levels were
done in active phase and repeated during remission
after 4 weeks of stoppage of prednisolone in the first
episode nephrotic syndrome (FENS) and infrequent
relapsing nephrotic syndrome (IRNS), and in fre-
quent relapsing nephrotic syndrome (FRNS) when
the patients were on low dose alternate days therapy.
Renal biopsy was not done in any patients, as all
were steroid responsive.

Biochemical investigations

The blood urea, serum creatinine, total protein, albu-
min and cholesterol were estimated at presentation.
Patients were screened for HIV, HbsAg, tuberculin
test and X-ray chest to exclude associated infections.
The ANA, C3, C4 and anti-dsDNA levels were
assayed, wherever indicated.

Serum IgE and IL-13 estimations

Serum Ig E and IL-13 estimations were done
by ELISA method using kits manufactured by
Demeditec Dignostics, GmbH, Germany, for Ig E
and Immunotech by France for IL-13 levels.

Statistical analysis

Data were analyzed using SPSS version 16.0 software
(Chicago, IL, USA). Student’s r-test was used for
comparisons of data showing normal and Mann—
Whitney U test for non-Gaussian distributions.
Analysis of variance (ANOVA) was applied for com-
parisons among groups showing normal, and
Kruskal-Wallis test for non-Gaussian distributions.
Wilcoxon signed-rank test was applied for paired
sample observations for IL-13 and paired Student’s
t-test for serum IgE. Spearman’s correlation coeffi-
cients were calculated among different parameters.
A p value of <0.05 was considered as statistically
significant.

Results

Basic characteristics of controls and active neph-
rotic syndrome (ANS) are presented in Table 1.
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The different parameters were comparable between
controls and ANS, whereas serum cholesterol, urin-
ary protein/creatinine ratios, total serum protein and
albumin levels were significantly different from each
other (p <0.001).

IgE and IL-13 levels were significantly increased in
nephrotic syndrome and in its subgroups as com-
pared with controls (p <0.001). Mean serum IgE
values were comparable among different subgroups
of patients. The FRNS had significantly raised
median level of IL-13 than FENS. Both parameters
showed significant reductions in remission (Table 2,
p <0.001), and became comparable with that of con-
trols (Fig. 1A and B). Mean serum IgE (158.1+2.4
vs. 150.8 £13.0, p=0.99) and median IL-13 (11 vs.
13.4, p=0.43) levels did not differ significantly in
nephrotic patients with (n=18) and without
(n=22) bronchial asthma, respectively. The urinary
protein/creatinine ratio had no significant correl-
ations with IgE and IL-13 levels. Serum IL-13 had
a significant positive relationship with IgE (r=0.605,
»<0.001).

Discussion

Raised serum IgE in ANS has been reported earlier
[8, 12, 13]. The normalization during remission is
similar to the findings of Cheung er al. [12].
Conversely, our previous observation [8] and Youn
et al. [13] showed that raised serum IgE persisted
during remission, and authors concluded that it re-
flected abnormal immune status even in the disease-
free state.

We observed raised serum IL-13 in active phase
and normalization in remission. Kimata et al. [14]
reported higher level of urinary IL-13 in untreated
nephrotic syndrome in comparison to normal con-
trols or membranoproliferative glomerulonephritis
or atopic dermatitis patients. Cheung et al. [12]
found that percentage of CDs;+ IL-13-producing
cells was significantly higher in relapsing nephrotics
and decreased during remission. Yap et al. [15]
demonstrated that IL-13 mRNA expression was
increased in CD4, and CDyg, in nephrotic relapse
than remission.

Median IL-13 level was significantly raised in
FRNS in comparison with FENS. IRNS should
have had higher value than FENS also, but we
did not find so, and it could be possibly due to
shorter duration of illness in infrequent relapsers,
which becomes more abnormal in frequent relapsers
due to repeated relapses and longer duration of the
disease.

Both IgE and IL-13 levels were comparable
between patients with and without bronchial
asthma. Cheung et al. [12] reported no difference in
serum IgE between nephrotic relapse with and with-
out atopy. Serum IL-13 had significant positive cor-
relation with IgE. The positive relationship between
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TABLE 1

Basic characteristics of study groups

Parameters Controls Active nephrotic syndrome p value
n=16 n=40
Age (months)* 60 (48, 72) 72 (48, 108) 0.126°
History of bronchial asthma 0 (0%) 18 (45%) -
Weight (kg)° 183+4.6 189+7.6 0.360¢
(10.0, 26.0) (7.0-40.0)
Height (cm)© 104.2+£10.7 107.0+17.6 0.235¢
(89.0-130.0) (76.0-145.0)
Body mass index (kg/m?)° 16.7+2.9 16.0£3.1 0.786¢
(11.6-21.8) (9.5-22.5)
Blood urea (mg/dl)° 26.4+7.7 27.9+16.7 0.325¢
(13.0-40.0) (9.0-92.0)
Serum creatinine (mg/dl)° 0.6+£0.2 0.6+0.2 1.00¢
(0.3-1.0) (0.4-1.0)
Total serum protein (g/dl)° 7.0+1.1 49+1.1 <0.001¢
(5.0-8.0) (3.0-6.0)
Serum albumin (g/dl) 3.6+1.0 2.0+0.6 <0.001¢
(2.5-4.8.) (1.0-3.0)
Serum cholesterol (mg/dl)° 142.6 £15.8 420.24+143.3 <0.001¢
(118.0-175.0) (226.0-877.0)
Urinary protein/creatinine (mg/mg)* 0.16 £0.02 11.4+3.9 <0.001¢
(0.13-0.21) (5.0-26.0)
n: Number of cases.
“Median, interquartile range.
®Mann-Whitney U test.
“Mean £ SD and range.
dStudent’s ¢-test.
TABLE 2
Serum IgE and IL-13 levels in controls and active nephrotic syndrome
Parameters Controls Active FENS IRNS FRNS Remission p value
nephrotic among
syndrome groups
n=16 n=40 n=15 n=15 n=10 n=40
Serum IgE 86.1£31.9 154.1%410.3  153.2%+9.1  152.1%+14.0 158.3*+13 559424.7° <0.001¢
(IU/ml)* 16.0-124.0  112.0-160.0 136.0-160.0  112.0-160.0 156.0-160.0  11.0-99.0
92.0) (158.1) (158.2) (158.0) (158.0) (57.0)
Serum IL-13 3.4 12.5% 12.5% 21.9% 3.1°¢ <0.001"
(pg/ml)? 22,44 7.5,21.9 6.3,17.5 7.5, 29.6 9.4, 52.5 22,42

n: Number of cases.

P values between groups (Mann—Whitney U test):
IgE: FENS vs. IRNS 0.802, FENS vs. FRNS 0.051, IRNS vs. FRNS 0.111;
IL-13: FENS vs. IRNS 0.533, FENS vs. FRNS 0.041, IRNS vs. FRNS 0.160.

*P as compared with controls: <0.001.

“mean +SD, range and median in parentheses.

®Paired Student’s t-test (p < 0.001).
‘ANOVA.

9median, interquartile range.
“Wilcoxon signed-rank test (p < 0.001).
Kruskal-Wallis test.
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FiG. 1. (A) Serum IgE levels in controls, ANS and remission (n=number of cases, ANS—active nephrotic
syndrome, long horizontal lines indicate mean, short horizontal lines & SD). (B) Serum IL-13 levels in controls,
ANS and remission (n=number of cases, ANS—active nephrotic syndrome, long horizontal lines indicate

median, short horizontal lines interquartile range).

percentage of CD3+ IL-13-producing cells and serum
IgE has been reported earlier and it was a reflection
of upregulation of IgE synthesis [12].

In conclusion, IgE and IL-13 levels were abnormal
during active phase, and frequent relapsers showed
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more pronounced changes in IL-13 levels. The IRNS
did not show much alteration than first episode or

frequent relapsers. Raised levels are reflection of

immune dysregulation and may have a role in the

pathogenesis of disease.
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