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Abstract

Background: Idiopathic nephrotic syndrome is one of the most common glomerular diseases, which may be secondary to infections
or systemic diseases. The aim of this study was to evaluate the effect of Helicobacter pylori (H. pylori) eradication on childhood
nephrotic syndrome.

Methods: In this randomized controlled clinical trial study, 38 children with concomitant idiopathic nephrotic syndrome and H.
pylori infection were divided into 2 equal groups; the intervention group received a cotreatment for both diseases and the control group
received only nephrotic syndrome treatment. Patients were followed for 6 months. Data were analyzed using SPSS 21 software. Chi
square test, Fisher exact test, and student t test were used. P value <0.05 was considered statistically significant.

Results: The mean interval time from treatment to the recovery of nephrotic syndrome was 48.36+14.48 days in the intervention
group and 51.68+ 17.32 days in control groups, which was shorter in the intervention group, but not statistically significant. The
recurrence of nephrotic syndrome and the mean number of recurrences in the intervention group were lower than the control group, but
were not statistically significant. The frequency of diarrhea in the intervention group was significantly higher than the control group
(p=0.003).

Conclusion: In children with concomitant idiopathic nephrotic syndrome and H. pylori infection, the treatment of both diseases may
accelerate the recovery and decrease the recurrence of nephrotic syndrome.
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Introduction

Nephrotic syndrome is the most common manifestation
of glomerular disease in children. Its prevalence varies in
different communities, ranging from 1.15 to 16.9 cases per
100 000 populations. Its diagnosis is often clinical and is
based on the criteria of hypoalbuminemia, hyperlipidemia,
generalized edema, and proteinuria in the nephrotic range.
Nephrotic syndrome has congenital and acquired types.
Acquired types can be primary (idiopathic) or secondary
to systemic diseases, genetic disorders, and infections (1,
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2).

The primary form of the disease is responsible for most
childhood nephrotic syndrome (3) and the therapeutic
response to steroids determines its prognosis. The treat-
ment of the disease is performed with high doses of corti-
costeroids, which may have unintended side effects (1, 3).

Helicobacter pylori (H. pylori) is more common in de-
veloping countries, affecting about half of the world's
population. This bacterium infects the patient early in life,

1tWhat is “already known” in this topic:
Some studies suggested that helicobacter pylori infection plays
arole in the development of nephropathy.

— What this article adds:
In children with concomitant idiopathic nephrotic syndrome

and Helicobacter pylori infection, the treatment of both
diseases may accelerate the recovery and decrease the
recurrence of nephrotic syndrome.
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and without treatment it often remains in the body for the
rest of life (4).

Evidences that suggest bacteria play a role in the devel-
opment of nephropathy is increasing (5-7). Some studies
indicate that H. pylori infection by influencing the produc-
tion and glycosylation of IgAl aggravates renal function
and makes more severe degrees of antigen deposition in
IgA nephropathy (8, 9, 10).

Regarding the high prevalence of H. pylori infection
and its possible role in nephrotic syndrome, this study was
conducted to evaluate the effect of H. pylori eradication
on childhood nephrotic syndrome.

Methods

In this randomized clinical trial study, all children aged
2-14 years with idiopathic nephrotic syndrome (after con-
firmation of the diagnosis by a pediatric nephrologist)
who referred to the Pediatric Nephrology Clinic of Besat
hospital in Hamadan, Iran, from 2017 to 2019, were eval-
uated by fecal antigen test for H. pylori infection using
Elisa method and Generic assays kit.

In positive cases, upper endoscopy and gastric biopsy
with Giemsa staining were done and if the diagnosis of H.
pylori infection was confirmed, they entered the study
after obtaining informed consent from all patients or their
parents. The criteria for the diagnosis of nephrotic syn-
drome were serum albumin less than 2.5 g / dL, hyper-
lipidemia, generalized edema, and proteinuria in the ne-
phrotic range, including protein levels greater than 40 mg/
m? / h in 24-hour urine or protein-to-creatinine ratio more
than 2 to 3 in the morning random urine sample.

Inclusion criteria included all 2—14-year-old children
who had been diagnosed with idiopathic nephrotic syn-
drome by a pediatric nephrologist and had been confirmed
to have H. pylori infection with upper endoscopy and gas-
tric biopsy.

Exclusion criteria were as follows: (1) children with the
diagnosis of congenital nephrotic syndrome; (2) secondary
nephrotic syndrome to immune disorders, infectious dis-
eases, medications, and other toxins; (3) association of
glomerulonephritis, renal failure, and hypertension with
nephrotic syndrome; (4) patients who have been taking
antibiotics or antiacid medications for the past month; (5)
patients who were unable to continue treatment due to
drug complications; and (6) patients who did not cooper-
ate.

Patients' demographic data were collected using a
checklist.

In this study, all patients were included in the study by
census during the study period and the sample size was
not determined due to the small number of cases. Then,
patients were randomly divided into 2 equal groups of
intervention and control using a quadruple block. The
intervention group received treatment for nephrotic syn-
drome (prednisone 60 mg / m? daily) and H. pylori infec-
tion (Omeprazole 1mg / kg / day, metronidazole 20 mg /
kg / day, amoxicillin 50 mg / kg / day and bismuth sub-
citrate 480 mg / 1.73 m?) and the control group received
only nephrotic syndrome treatment (prednisone 60 mg /
m? daily). Then, the 2 groups were followed for response
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to treatment, relapse rate, and drug side effects for 6
months.

Response to treatment for nephrotic syndrome was con-
sidered as no protein or trace protein in 3 consecutive
urine samples and recurrence of nephrotic syndrome was
considered as the reappearance of proteinuria after re-
sponse to treatment.

Resistance to treatment was also defined as the continu-
ation of proteinuria after a 1-month treatment (11).

Eradication of H. pylori was considered as negative H.
pylori antigen in stool 1 month after the treatment of H.
pylori infection (12).

This study was conducted with the approval of the Eth-
ics Committee of Hamadan University of Medical Scienc-
es, IRUMSHA.REC.1397.959, and IRCT201202150090
14N268.

In this study, quantitative variables were presented by
mean and standard deviation; and qualitative variables
were described by percent. Frequency of sex and recur-
rence of the disease were analyzed by chi square test. Stu-
dent t test was used to compare the mean age, urine pro-
tein/ creatinine ratio, and recovery time. The frequency of
recurrence was assessed by Fisher exact test. Data were
analyzed using SPSS 21 software. P value < .05 was con-
sidered statistically significant.

Results

A total of 38 children aged 2-14 years with idiopathic
nephrotic syndrome equal in the 2 groups were enrolled
(Fig. 1).

Patients in both groups were similar in terms of age,
sex, and urine protein / creatinine ratio, and there was no
statistically significant difference between the 2 groups
(Table 1).

A total of 7 out of 19 patients in the intervention group
(36.8%) and 12 out of 19 patients in the control group
(63.2%) had recurrence of nephrotic syndrome (p=0.105).
The mean number of recurrences was 1.143+0.377 in the
intervention and 1.583+0.793 times in the control groups.

In the other word, the number and mean number of re-
currences_were lower in the intervention group than in the
control group, but the difference between the 2 groups
was not statistically significant (p=0.197); however, the
observed power of this test was low (0.253).

The average time from treatment initiation until recov-
ery of nephrotic syndrome in the intervention and control
groups was 48.36+14.48 and 51.68+17.32 days, respec-
tively (p=0.526), meaning that nephrotic syndrome got
better earlier in children in the intervention group, but
there was no statistically significant difference between
the 2 groups (Table 2).

In terms of drug side effects, diarrhea was observed in 7
patients (37%) of the intervention group, but not in the
control group, which was not statistically significant
(p=-003).

Abdominal pain was seen in 3 patients (15.8%) in the
intervention group and in 4 patients (21.1%) in the control
group, which was not statistically significant (p=0.670).
The severity of drug complications was not severe enough
in any patient to discontinue treatment.



H. Bazmamou, et al.

Assessed for eligibility (n=38)

[ Enrollment ]

Excluded (n=0)

Randomized (n=38)

!

[ Allocation ]

>

<
<

>

Allocated to intervention (n= 19)

+ Received allocated intervention (n= 19)

+ Did not receive allocated intervention (give
reasons) (n=0)

Allocated to intervention (n=19)

+ Received allocated intervention (n= 19)

+ Did not receive allocated intervention (give
reasons) (n=0)

[ Follow-Up J

A 4

A 4

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

{ Analysis ]

\ 4

Analysed (n=19)
+ Excluded from analysis (give reasons) (n=0)

Analysed (n=19)

+ Excluded from analysis (give reasons) (n=0)

Fig. 1. CONSORT 2010 flow diagram

Table 1. Distribution of Basic Information of the 2 Groups

Characteristics Intervention (n=19) Control (n=19) p
Gender, n (%)
Female 12 (63.2) 10 (52.6) 0.511
Male 7(36.8) 9(47.4)
Age (y), meantSD 5.18+3.15 6.60+3.85 0.232
Urine protein/ urine creatinine ratio, mean+SD 2.27+0.17 2.36+0.19 0.127

Table 2. Frequency Distribution of Treatment Outcome According to Therapeutic Group

Characteristics Intervention (n=19) Control (n=19) p Observed Power
Relaps, n (%)

Yes 7 (36.8) 12 (63.2) 0.105*

No 12 (63.2) 7(36.8)

Relaps, n (%)

One occasion 6(85.7) 7 (58.3)

Two occasions 1(17.3) 3(25.0) 0.333**

Three occasions 0(0.0) 2(16.7)

More 0(0.0) 0(0.0)

Average relaps rate (mean+SD) 1.143+0.377 1.583+0.793 0.197%%%* 0.253
Period time from treatment to recovery (Day), (mean+=Sd) 48.36+14.48 51.68+17.32 0.526%*** 0.096

*Chi-square test.

Discussion

In this study, the recurrence of nephrotic syndrome and
the mean number of recurrences in the intervention group
were lower than in the control group, but the difference
between the 2 groups was not statistically significant. Al-
so, the average time from treatment initiation until recov-
ery of nephrotic syndrome in the intervention group was
shorter than the control group, but this difference was not

**Fisher exact test (Two, three, and more relapses were combined).

***Mann-Whitney test.  ****Student t test.
statistically significant. Regarding drug side effects, the
frequency of diarrhea in the intervention group was signif-
icantly higher than the control group, but the severity of
drug complications was not severe enough in any patient
to discontinue treatment.

In the study of Caliskan et al in 2014, the effect of H.
pylori eradication on proteinuria in adult patients with
membranous glomerulonephritis was studied, and it was
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shown that H. pylori treatment may decrease proteinuria
in patients with membranous nephropathy and also no
significant drug side effect was observed during the eradi-
cation therapy (5).

In the study of Fahed Ben et al in 2018, the effect of H.
pylori eradication on proteinuria in children with nephrot-
ic syndrome was studied and it was shown that the eradi-
cation of H. pylori infection reduced proteinuria (13).

In a cross-sectional study by Mahmoud et al in 2019,
children with nephrotic syndrome who received high dos-
es of steroids were more likely to be infected with H. py-
lori (14).

The study by Zhu et al in 2016 on patients with IgA
nephropathy also showed the possible role of H. pylori
infection by exacerbating mucosal immune response and
renal tubular injury in these patients (8).

On the other hand, in the study by Dede et al in 2015,
the effect of H. pylori eradication on proteinuria in adult
patients with primary glomerulonephritis was investigat-
ed. There was no significant difference between pro-
teinuria before and after the treatment of H. pylori infec-
tion, also H. pylori eradication did not have a significant
effect on the remission of the disease (15).

Conclusion

In children with concomitant idiopathic nephrotic syn-
drome and H. pylori infection, treatment of both diseases
may accelerate the recovery and decrease the recurrence
of nephrotic syndrome.
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