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ABSTRACT

Background and Aim: Nephrotic syndrome (NS) is the most common pediatric renal

Article info: disease. Immune dysregulation, prolonged immunosuppressive treatment, and recurrent
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prolonged proteinuria in NS cause alterations in serum immunoglobulins, especially
hypogammaglobulinemia. Thus, anti-HBs titer may be reduced in NS patients. We assessed
anti-HBs titer among hepatitis B-vaccinated children with NS.

Methods: This case-control study was conducted at the Department of Paediatrics of the
Institute of Child & Mother Health, Dhaka, from July 2020 to June 2021. Sixty-one children
with primary and recurrent NS previously vaccinated according to the expanded programme
on immunization program were evaluated for anti-HBs titer and compared with 61 age- and
sex-matched healthy children.

Results: Protective anti-HBs titer was found in 29(47.5%) and 40(65.6%) cases in the case and
control groups, respectively. The mean anti-HBs titer was 37.2+35.5 TU/L in the case group
and 55.7+28.3 IU/L in the control group, which showed a significant difference between the
groups. The mean anti-HBs titer was 52.94+35.5 IU/L in the first attack, 33.9+£36.8 IU/L in the
infrequent relapse nephrotic syndrome (IFRNS), and 22.2+27.41 IU/L in the frequent relapse
nephrotic syndrome (FRNS), respectively. The difference was also significant statistically.
The mean anti-HBs titer was lower in the FRNS and IFRNS and significant in the FRNS
compared to the first attack. The mean anti-HBs titer was significantly (P<0.05) lower in the
IFRNS and FRNS compared to the controls.

Conclusion: Anti-HBs titer was found significantly lower than the protective level in the first
attack and relapse cases of NS.
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[1]. The incidence is higher in South Asia, 9-10 per
100000 children [2]. NS is characterized by heavy pro-
teinuria (>3.5 g/24 hr or urine protein: Creatinine ratio
>2), hypoalbuminemia (<2.5 g/dL), generalized edema,
and hypercholesterolemia (>200 mg/dL) [3]. About 80-
85% of NS cases are steroid sensitive (SSNS), which

Introduction

ephrotic syndrome (NS) is the most com-
mon renal disease in children with an an-
nual incidence of 2-7 per 100000 and a
prevalence of 12-16 per 100000 children
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include frequent as well as infrequent relapsing NS and
steroid-dependent NS, and the remaining 15-20% are
steroid-resistant (SRNS) [4].

The main pathogenesis in NS is increased glomeru-
lar permeability. The glomerular basement membrane
(GBM) acts as a selective barrier in the nephron. Nor-
mally, larger proteins are not filtered through the barrier
due to their negative charge. T cell dysfunction as well
as humoral immunity is altered in NS [5]. An abnormal
immunogenic response to some unknown stimuli causes
the suppression of T cell function. It causes the release
of various interleukins, cytokines, and mediators, which
act on GBM and change its negative charge into posi-
tive. Positively charged GBM filters negatively charged
albumin and results in proteinuria. Also, damage to the
GBM component by an unknown mechanism increases
the leakage of albumin, high molecular weight proteins,
such as IgG, anti-HBs antibody, etc. [6]. Loss of urine,
impaired reabsorption by tubular cells, and decreased
production cause a decrease in level of immunoglobu-
lins, especially IgG. Thus, hypogammaglobulinemia is
a frequent finding in NS. On the other hand, the preva-
lence of hepatitis B surface antigenemia is significantly
higher in nephrotic patients compared to the general
population [7].

Hypogammaglobulinemia increases the chance of in-
fection. These children are at an increased risk of acquir-
ing various infections, including hepatitis B virus (HBV)
infection due to repeated hospital admission and pro-
longed immunosuppressive therapy [2]. HBV infections
in childhood have a higher chance of chronicity and can
lead to chronic hepatitis, cirrhosis, and hepatocellular
carcinoma [2].

Many preventive measures have been employed to
prevent HBV infection, including screening of blood
donors, preparation of plasma-derived products in a
way that inactivates HBV, implementation of infection
control measures, administration of hepatitis B immu-
noglobulin, and vaccination [8]. Hepatitis B vaccine has
been included in the expanded program on immuniza-
tion (EPI) since 2004 in Bangladesh and since 2009 as
part of the pentavalent vaccine at 6, 10, and 14 weeks
[9]. Anti-HBs titer >10 IU/L is considered protective im-
munity [10].

Nephrotic children have lower seroconversion to the
vaccine because of immune dysregulation, prolonged
immunosuppressive therapy, and recurrent prolonged
albuminuria [11]. This study was done to determine anti-
HBs titer among HBV-vaccinated NS children.
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Materials and Methods

This case-control study was carried out at the Depart-
ment of Pediatrics, Institute of Child and Mother Health
(ICMH), and Department of Virology, BSMMU-Bang-
abandhu Sheikh Mujib Medical University (BSMMU),
Dhaka from July 2020 to June 2021.

All vaccinated children aged 2-12 years with first at-
tack and relapsing cases of NS admitted to the Depart-
ment of Pediatrics, ICMH, during the study period were
considered cases. Age- and sex-matched healthy vac-
cinated children attending the outpatient department of
pediatrics, ICMH, during the study period were enrolled
as controls.

Children receiving an intravenous blood product/im-
munoglobulin within three months and those with a
secondary cause of NS, SRNS, positive or active HBV
infection, and unimmunized or incompletely vaccinated
subjects according to the EPI schedule were excluded.

The following standard formula (Equation 1) was used
to determine sample size:

l.n:l:za\/zp(l_p)+Zﬁ\/p1(1_p1)+pz(1_pz) ’
Pl 7Pz

n=sample size

P =Seroprotection in the case group=37.0%[12]

P =Seroprotection in the control group=61.0% [12]
P=(P1+P2)/2

Z =1.96 ata 5% level of significance

Zﬁ:Z value (one-tailed) on standard normal distribu-
tion at a definite power that is 1.28 at 90% power.

After calculation, n was found to be 89 but due to time
limitations and the COVID-19 pandemic situation, 61
samples were considered in each group (Figure 1).

After selection, case and control data were collected in
a semi-structured pre-tested questionnaire. NS patients
were divided into three groups depending on the num-
ber of attacks and steroid response. Group 1 comprised
22 patients who presented with initial episodes, group
2 comprised 20 patients who had infrequent relapse ne-
phrotic syndrome (IFRNS), and group 3 comprised 19
patients who had frequent relapse nephrotic syndrome
(FRNS).
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122 patients were enrolled in the study
(Age: 2-12 years)

I
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Case group (n=61)
Children with nephrotic Syndorme
(both first attack and relapse cases)

!
! ! }

Nephrotic syndrome
1%t attack (n=22)

Control group (n=61)
Healthy children

Infrequent
relapse (n=20)

Frequent relapse
(n=19)

VA ,,

Protective titer
(>10IU/L)
29 patients (47.5%)

Non-protective titer
(<10IU/L)
32 patients (52.5%)

Protective titer
(>10IU/L)
40 patients (65.6%)

Non-protective titer
(<101U/L)
21 patients (34.4%)

Figure 1. An algorithm showing the anti-HBs titer of the study subject at a glance

Serum albumin, S-creatinine, S-cholesterol, and spot
morning urine protein: Creatinine ratio were sent to the
Department of Laboratory Medicine, ICMH, Dhaka for
both case and control groups. Then, the cases and con-
trols were sent to the Department of Virology, BSMMU,
Dhaka for the measurement of anti-HBs titer using the
chemiluminescence immunoassay technique where the
LIAISON® (Diasorin Ltd) was applied.

NS patients were treated with antibiotics, if required, on
the basis of blood and/or urine culture and sensitivity re-
port (namely injectable cephalosporines, amikacin, me-
ropenem, and ciprofloxacin on individual requirement)
along with other supportive measurements, if required,
i.e. those having gut ischemia needed normal saline ad-
ministration, fever was managed with paracetamol, ana-
sarca was managed with human albumin administration,
etc. Then, all the patients were treated with prednisolone
according to the standard protocol. The patients were
discharged with prednisolone treatment.

Data were checked and cleaned before being incorpo-
rated into statistical software (SPSS software, version
23) and analyzed.

An ethical clearance certificate was obtained from the
Institutional Review Board (IRB) of ICMH. Informed
written consent was obtained from each legal guardian
participating in the study.

Results

A total of 122 subjects (61 cases and 61 controls; 1:1
ratio) were included in this study.

The majority of patients (70.5% in the case and 73.8%
in the control group) belonged to the age group of 2-5
years. The mean age was found to be 4.5842.15 years in
the case group and 4.84+2.26 years in the control group.
In the case group, there were 33 males (54.1%) and 28
females (45.9%), while in the control group, the numbers
of males and females were 34(55.7%) and 27(44.3%),
respectively (Table 1).



https://journals.sbmu.ac.ir/jpn
https://www.icmh-cihm.org/en/
https://bsmmu.ac.bd/
http://www.icmh.org.bd/

= J Ped " ephrol

Journal of Pediatric Nephrology

Table 1. Baseline characteristics of the study subjects (n=122)

Spring 2023. Volume 11. Number 2

No. (%)/Mean+SD

Baseline Characteristics P
Case (n=61) Control (n=61)
2-5 43(70.5) 45(73.8)
6-10 17(27.9) 16(26.2)
Age (y) 0.509
11-12 1(1.6) 0(0.0)
4.58+2.15 4.84+2.26
Male 33(54.1) 34(55.7)
Gender 0.855
Female 28(45.9) 27(44.3)
P were obtained from the unpaired t-test and chi-square test.
Table 2. Anti-HBs titre in different types of nephrotic syndrome (n=61)
No. (%)
Anti-HBs Titer Type of Nephrotic Syndrome P (Chi-square Test)
1% Attack (n=22) IFRNS (n=20) FRNS (n=19)
Protective (210 IU/L) 14(63.6) 9(45.0) 6(31.6)
Non-protective 0.117
10 1U/1) 8(36.4) 11(55.0) 13(68.4)
Table 3. Mean anti-HBs titer in different types of nephrotic syndrome (n=61)
Mean1SD
Anti-HBs Titer Type of Nephrotic Syndrome P (ANOVA)
1% Attack (n=22) IFRNS (n=20) FRNS (n=19)
Anti-HBs titer (IU/L) 52.9+35.5 33.9+36.8 22.2+27.41 0.017

Out of 61 cases, 22 patients (36.1%) had the first attack
of NS, 20 patients (32.8%) had IFRNS, and 19 patients
(31.1%) had FRNS. In the case group, the mean serum
albumin levels were 1.90+0.61 gm/dL, mean serum cre-
atinine levels were 0.60+0.15 mg/dL, mean serum cho-
lesterol levels were 388.5+132.6 mg/dL, and mean spot
morning urine protein: Creatinine ratio was 5.20+4.5.

Among 61 cases, 29 cases (47.5%) had anti-HBs titer at
aprotective level (>10 IU/L), while 32 cases (52.5%) had
no protective level of anti-HBs titer and this difference
was not statistically significant (Table 2). The majority
of patients (63.6%) in the first attack group had protec-
tive anti-HBs titer compared to the IFRNS (45.0%) and
FRNS (31.6%) groups. In the control group, 65.6% had

protective titer, which was almost similar to the first at-
tack group.

The mean anti-HBs titer was found to be 52.9+35.5
IU/L in the first attack group, 33.9+£36.8 IU/L in the IF-
RNS group, and 22.2+27.41 TU/L in the FRNS group, re-
spectively (Table 3) and this difference was statistically
significant (P<0.05).

The mean anti-HBs titer was 45.67+£38.41 in 1-2 at-
tacks, 25.34+24.78 in 3-4 attacks, and 18.214+22.22 TU/L
in >5 attacks (Table 4) and this difference was statisti-
cally significant (P<0.05).

Protective anti-HBs titer (=10 IU/L) was found in 40
controls (65.6%) and 29 cases (47.5%), while non-pro-
tective anti-HBs titer was found in 32 cases (52.5%) and

Akter A, et al. Anti-HBs Titer in Children With Nephrotic Syndrome. J Ped Nephrol. 2023; 11(2):58-64.
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Table 4. Effect of the number of attacks on anti-HBs titer (n=61)

MeantSD
Number of Attacks P (ANOVA)
1-2 (n=40) 3-4 (n=8) 5 (n=13)
Anti HBs titre (1U/L) 45.67+38.41 25.34424.78 18.21+22.22 0.030
Table 5. Anti HBs titer in the study subjects (n=122)
No. (%)

Anti-HBs Titer

P (Chi-square Test)

Case (n=61) Control (n=61)
Protective (210 IU/L) 29(47.5) 40(65.6)
0.044
Non-protective (<10 IU/L) 32(52.5) 21(34.4)

21 controls (34.4%) (Table 5) and this difference was
statistically significant.

Protective anti-HBs titer (=10 IU/L) was found in 29
cases (47.5%) in the case group and in 40 cases (65.6%)
in the control group and non-protective anti-HBs titer
(<10 TU/L) was found in 32 cases (52.5%) in the case
group and 21 cases (34.4) in the control group and this
difference were statistically significant.

The mean anti-HBs titer was 37.2+35.5 IU/L in the
case group and 55.7428.3 IU/L in the control group,
which was significantly (P<0.05) higher in the control
group than in the case group.

Discussion

This study was conducted to assess anti-HBs titer in
children with NS who had been previously vaccinated
against HBV based on the EPI schedule.

Age and gender distribution in the current study were
comparable to several previous studies. Neupane et al.
(2019) analyzed the serological profile of HBV infec-
tion as well as anti-HBs titer in 200 children, where
there were 100 NS cases and 100 controls, respectively.
The subjects were 1-18 years with a median age of 7.4
years in the case group and 7.6 years in the control group
[12]. They reported that the difference between the two
groups was not statistically significant. In the study by
Mantan et al. (2013), the Mean+SD age at presenta-
tion was 6.943 years [2]. In our study, the majority of
cases presented at their first attack of NS while in stud-
ies conducted by Neupane et al. (2019) and Mantan et
al. (2013), there was a higher proportion of participants

who referred in their subsequent NS attacks, respectively
[2, 12]. For this reason, the results of the current study
were not consistent with these studies.

Neupane et al. (2019) also reported that 60.0% and
55.0% of cases and controls were male, respectively,
without any statistically significant difference in gender
[12]. The patient cohort of the study by Mantan et al.
(2013) was 75 children, of whom 51 cases were male
and 24 cases were female [2]. These findings are similar
to ours regarding the male predominance.

Neupane et al. (2019) assessed 100 cases, of whom 20
cases (20%) had IFRNS, 32 cases (32%) had FRNS, two
cases (2%) had first attack, 16 cases (16%) had SDNS,
and 30 cases (30%) had SRNS [12]. Mantan et al. (2013)
reported that 42 cases (56 %) had SRNS and 33 cases
(44 %) had SSNS [2]. These findings are comparable to
our study.

Neupane et al. (2019) reported that the mean serum al-
bumin levels were 3 g/dL, mean serum creatinine levels
were 0.65 mg/dL, mean serum cholesterol levels were
187 mg/dL, and the spot morning urine protein: Creati-
nine ratio was 0.13 (0.06, 0.17) in cases with SSNS and
0.16 (0.12, 0.37) in cases with SRNS [12]. All patients
in the current study were in the nephrotic phase, but in
other studies, the majority of patients were in the remis-
sion phase. Thus, the results are not consistent.

Neupane et al. (2019) reported that 37 cases (37%) had
seroprotected titer in the case group and 61 cases (61%)
had non-seroprotected titer, which was statistically sig-
nificant (P<0.05) [12]. Mantan et al. (2013) in their study
showed that 48% of patients had protective titer and 52%



https://journals.sbmu.ac.ir/jpn

= J Ped " ephrol

Journal of Pediatric Nephrology

had non-protective titer [2]. These findings suggest that
the majority of NS patients had non-protective titers.

In the present study, the mean antibody titer was lower
in NS patients than in the controls. Neupane et al. (2019)
reported that the median anti-HBs titer was lower in the
case group, which is consistent with the current study [12].

In this study, the majority of patients with first attack
had protective anti-HBs titer compared to those with IF-
RNS and FRNS. In the control group, 65.6% had protec-
tive titer, which was almost similar to the first attack.
This reveals that repeated proteinuria might be respon-
sible for reduced antibody titer in relapse cases.

Neupane et al. (2019) measured the median (IQR) an-
ti-HBs titer in their study subjects, which was 75 mIU/
mL in the case group [12]. The frequency of children
who were seroprotected was similar among different NS
categories as well as among those receiving various im-
munosuppressants. Most patients were in the remission
phase during the study period, which might be the cause
of the difference in findings between this and our study.
Some research on protection against HBV in children
with NS used vaccines with dual shots [2].

The mean anti-HBs titer was significantly lower
(P<0.05) in the FRNS group compared to the first attack
group, which might be due to repeated proteinuria. Fre-
quent proteinuria due to long-term use of immunosup-
pressive drugs may be the cause of these findings.

Neupane et al. (2019) reported that their 37 subjects
(37%) had seroprotected titer in the case group and 61
cases (61%) had non-seroprotected titer, which was sta-
tistically significant (P<0.05) [12]. Manna et al. (1992)
showed that response to HBV vaccination was lower in
NS than in normal children. These findings are consis-
tent with ours [13].

In the present study, the mean anti-HBs titer was sig-
nificantly lower in the case group than in the control
group. Similar findings were found in other studies by
Neupane et al. (2019) and Manna et al. (1992) [12, 13].
In this study, the mean antibody titer was significantly
(P<0.05) lower in relapse cases than in cases with first
attack. Thus, relapse cases of NS are at an increased risk
of having HBV infection.

There are limited studies about the seroprotection sta-
tus of NS patients against HBV vaccination. All studies
have shown that the seroprotection rate was lower in NS
patients. The mean titer was also lower in NS patients.

Spring 2023. Volume 11. Number 2

Hence, NS patients have an increased risk of acquiring
HBV infection.

Conclusions

Significantly lower level of anti-HBs titer is observed
in NS patients compared to controls. Thus, these patients
might be a potential source of HBV infection in the fu-
ture in spite of vaccination. NS patients may be vacci-
nated during alternate days of prednisolone therapy with
a double dose.
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