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Abstract

Background: Idiopathic Nephrotic Syndrome (INS), which is caused by a defect in the glomerular filtration barrier, is the most
common chronic glomerular disease in children.

Objectives: The present study aimed to assess the clinical features of INS and some recurrence-related factors in children.
Methods: This population-based, cross-sectional study was conducted on 302 children with INS referring to the Pediatric Nephrol-
ogy Clinic of Imam Reza Hospital of Kermanshah city, Iran, during 1998-2018.

Results: The mean age (SD) at the time of diagnosis and the follow-up duration were 4.87 (2.89) years and 49.83 (37.52) months, re-
spectively. The numbers of boys and girls were 185 (61.9%) and 114 (38.1%), respectively. The mean number (SD) of recurrences, annual
recurrence rate during the follow-up, and the time to the first recurrence after responding to treatment were 1.71 (1.91), 0.48 (0.77),
and 10.15 (10.63) months, respectively. The most common type of INS was steroid-dependent/frequent relapse, with a frequency of
151(50.5%). Furthermore, 33 (11.0%) and 266 (89.0%) patients were resistant and respondent to treatment, respectively. There was a
statistically significant relationship between age at the time of diagnosis and the type of INS (P =0.007).

Conclusions: This study revealed a statistically significant association between higher age and steroid resistance. However, in
steroid responders, there was no relationship between gender, age at the time of diagnosis, and the time to the first recurrence,

and the recurrence rate.
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1. Background

Idiopathic Nephrotic Syndrome (INS), as the most com-
mon chronic glomerular disease in children, is character-
ized by protein excretion >40 mg/m?/h or >50 mg/kg/day,
hypoalbuminemia < 2.5 g/dl, edema, and hyperlipidemia
(1,2). This syndrome is caused by damage to the glomerular
basement membrane of the kidney that increases the per-
meability of the Glomerular Filtration Barrier (GFB) and
causes the kidney to excrete a large number of proteins
(3, 4). The annual incidence of INS is 2-3 per 100,000 chil-
dren in most western countries. However, the incidence
rate is higherin developing and underdeveloped countries
(5,6). Etiologically, nephrotic syndrome is divided into two
types, including primary (idiopathic) and secondary (after
systemic diseases). About 95% of cases are idiopathic in pe-
diatrics. Idiopathic nephrotic syndrome is more prevalent
in boys, and the most common age of onset is 2-6 years.

The most common pathologic features of INS are mini-
mal change disease (85%), meningeal proliferation (5%),
and focal segmental glomerulosclerosis (10%). Secondary
nephrotic syndrome may be related to glomerular disease
or systemic diseases such as lupus erythematosus (2, 5, 7).

Corticosteroids are the mainstay for the treatment of
INS. Approximately 90% of children with INS respond ap-
propriately to treatment, which is an important factor in
predicting the course of the disease. However, the high in-
cidence of relapse and resistance to treatment leads to the
complexity of treatment and makes parents concern about
the prognosis of the disease and the future of their chil-
dren. Some studies have shown that at least 50% of these
children can be defined as steroid-dependent or frequent
relapser (8-10). About 40-70% of children experience recur-
rence once or several times after eliciting a good response
to treatment. Recurrent relapse increases the risk of side
effects of corticosteroids and immunosuppressive therapy
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in these children (11, 12). Therefore, the recurrence is one
of the most important problems in the care of children
with INS, although there is restricted success in correlating
the course of nephrotic syndrome in children and the lab-
oratory and clinical characteristics at the onset of disease.
Some studies have found that factors such as the number
of relapses within the first six months, low age of patients,
low birth weight, no response to corticosteroids in the first
month of initial treatment, and some other factors such as
a higher level of lipoproteins at the onset are effective in
predicting further relapses (9, 13-15).

2. Objectives

According to the above explanations and the limited
number of studies conducted on the clinical course of the
disease, the factors related to prognosis, and the ways of
responding to treatment in patients with INS, the current
research intended to assess the clinical features of INS and
some relevant factors associated with its relapse in chil-
dren referring to the Pediatric Nephrology Clinic of Imam
Reza Hospital of Kermanshah city during 1998-2018.

3. Methods

This research was a population-based cross-sectional
study conducted on 299 children with INS referring to the
Pediatric Nephrology Clinic of Imam Reza Hospital of Ker-
manshah city, Iran, during 1998-2018. In the present study,
the diagnosis of INS in children was based on nephrotic
range proteinuria (>40 mg/m?/h), hypoalbuminemia, hy-
percholesterolemia, and edema. All patients were treated
with 60 mg/m?/day oral prednisolone for four weeks, fol-
lowed by 40 mg/m?/day for the other four weeks; there-
after, the dose gradually decreased and discontinued in
three to six months. A kidney biopsy was performed on
patients who showed resistance to treatment, and proper
treatment was assigned based on the pathological find-
ings. We also used drugs such as levamisole, cyclosporine,
mycophenolate mofetil, and rituximab that has been used
in recent years as adjuvant therapy for frequent relapsers
or steroid-dependent patients. The inclusion criterion in-
cluded all patients diagnosed with INS. The exclusion crite-
ria were secondary or non-idiopathic nephrotic syndrome,
Congenital Nephrotic Syndrome (CNS), and incomplete
medical records.

Given that the population under study included all
children with INS referring to the Pediatric Nephrology
Clinic of Imam Reza Hospital of Kermanshabh city, Iran, dur-
ing 1998-2018, the study used a census method, and it was

not required to calculate the sample size. The data col-
lection tool was a checklist including demographic vari-
ables including age and sex and clinical variables includ-
ing follow-up, number of recurrences, annual recurrence
rate, time to first recurrence after responding to treat-
ment, type of nephrotic syndrome, type of drug used, type
of response to treatment, kidney biopsy results, side effects
of INS (infection, high blood pressure, acute renal failure,
anemia, thromboembolism, and leukopenia), and side ef-
fects of medications (cataract, cushingoid face, high blood
pressure, leukopenia, increased liver enzymes, and renal
impairment). All of these variables were extracted from pa-
tients’ medical records.

3.1. Definitions

Steroid Resistant: No remission after four weeks of
daily prednisone treatment with a dose of 60 mg/m?, fol-
lowed by three methylprednisolone pulses (16).

Frequent Relapser: Two or more relapses within six
months of the initial response, or four or more relapses
within one year (16).

Steroid Dependent: Two consecutive relapses during
prednisolone therapy or within 14 days after the cessation
of prednisolone (16).

3.2. Statistical Analysis

Data were analyzed using SPSS V. 22 software and de-
scriptive statistics. After determining the prevalence of
some factors associated with relapse, the chi-square test
was used to evaluate the study hypotheses. The P values of
less than 0.05 were considered statistically significant.

4. Results

The present population-based, cross-sectional study
was conducted on 302 children with INS referring to the
Pediatric Nephrology Clinic of Imam Reza Hospital of Ker-
manshah city, Iran, during 1998-2018. Table 1 shows the
quantitative descriptive variables of pediatric patients un-
der study. As can be seen, the mean age (SD) at the time
of diagnosis and the follow-up duration were 4.87 (2.89)
years and 49.83 (37.52) months, respectively. Further, the
mean number of recurrence, annual recurrence rates dur-
ing the follow-up, and the time to the first recurrence after
responding to treatment in terms of months were 1.71(1.91),
0.48 (0.77), and 10.15 (10.63), respectively (Table 1).

Table 2 shows the qualitative descriptive variables of
children under study. The numbers of boys and girls were
185 (61.9%) and 114 (38.1%), respectively. The most common
type of INS was steroid dependence/frequent relapse with
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Table 1. Quantitative Descriptive Variables in Patients under Study

Variable Mean s.p? Minimum Maximum
Age at presentation (years) 4.87 2.89 1 14
Duration of follow-up (months) 49.83 37.52 2 204
Number of recurrences during the follow-up 171 1.91 0 13
Annual recurrence rate during the follow-up 0.48 0.77 0 9.6
Time to the first recurrence after response to treatment (months) 10.15 10.63 1 84

?S.D: Standard Deviation.

a frequency of 151 (50.5%). In terms of response to treat-
ment, 33 (11.0%) and 266 (89.0%) patients were resistant
and responsive to treatment, respectively. In addition, a
biopsy was not performed for 264 (88.3%) patients due to
alack of need, while all of the patients responded to treat-
ment. The renal biopsy results showed a minimal change
(4.7%), mesangial proliferation (2.7%), and focal segmental
glomerulosclerosis (2.3%). Other details can be seen in Ta-
ble 2.

Table 3 demonstrates the side effects of INSand medica-
tions in the patients under study. As can be seen, the most
common side effects of the nephrotic syndrome were high
blood pressure, infection (urinary tract infection most
commonly),and anemia with 9.4, 5.7, and 1.3%, respectively.
Additionally, the most common drug side effects in the
population under study were cataract, cushingoid face,
and renal impairment with 7.7, 2.7, and 2.3%, respectively.
Other descriptions can be seen in Table 3.

Table 4 shows the relationship between the patients’
age at the time of diagnosis (years) and the variables, in-
cluding the type of nephrotic syndrome, number of recur-
rences, and annual recurrence rate during the follow-up
period. As can be seen, the Chi-square test results indi-
cated a statistically significant relationship only between
age and type of nephrotic syndrome, so that resistance to
treatment was more common among older children at the
time of diagnosis (P=0.007).

Table 5 shows the relationship of the patients’ sex and
duration of follow-up with nephrotic syndrome typology,
number of recurrences, and annual recurrence rate during
the follow-up. The Chi-square test results indicated no sig-
nificant statistical relationship between the patients’ sex
and the type of INS, number of recurrences, and annual re-
currence rate during the follow-up (all P values > 0.05).

5. Discussion
The current study aimed to assess the clinical features

of INS and some factors associated with its relapse in chil-
dren with nephrotic syndrome, referring to the Pediatric
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Nephrology Clinic of Imam Reza Hospital of Kermanshah
city during 1998-2018. The results in children who un-
derwent a biopsy were a minimal change (4.7%), mesan-
gial proliferation (2.7%), and glomerulosclerosis (2.3%). The
most common type of INS was a recurrent or dependent
type, with a frequency of 151(50.5%). Furthermore, 33 (11.0%)
and 266 (89.0%) patients showed resistance and response
to treatment, respectively. The inferential analysis demon-
strated that there was a statistically significant relation-
ship between age and the type of nephrotic syndrome (P
=0.007).

Our findings are consistent with those obtained from
other research carried out in Iran. For example, in the
research performed by Ahmadzadeh et al., of 231 chil-
dren with INS, 87% and 13% were sensitive and resistant
to steroids, respectively. Besides, 38% of the patients with
steroid-sensitive nephrotic syndrome were not relapsers,
and 26.4 and 34.8% of them were steroid-dependent and
frequent relapsers, respectively. Of 30 (13%) resistant
nephrotic syndrome patients, a renal biopsy was done in
26 patients, in which focal segmental glomerulosclerosis
was the most frequent finding (17). In Wong’s study, the
INS incidence was 1.9 per 100,000 children younger than
15 years of age. There was no significant difference in INS
between the racial groups. In addition, 80.4% were sen-
sitive to steroids, with a mean response time of 8.4 days
and a mean recurrence time of 15.10 & 12.10 weeks (18).
A 12-year cross-sectional study by Seyedzadeh et al., seek-
ing the clinical features of 104 children with INS, showed
that the mean age of patients (SD) was 5.57 (3.9) with the
range of 1-16 years. The numbers of boys and girls were
63 (60.50%) and 41 (39.50%), respectively. The numbers of
steroid-resistant and steroid-responsive patients were 26
(25%)and 78 (75%), respectively. Among the respondents, 39
(50%) were frequent relapser/steroid-dependent. Besides,
19 patients underwent needle renal biopsy. Pathologic ex-
amination revealed that minimal change, focal segmen-
tal sclerosis, mesangial proliferation, and other pathologic
findings were 9 (8.65%), 5 (4.81%), 2 (1.92%), and 2 (1.92%), re-
spectively. Finally, the study concluded that most INS pa-
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Table 2. Qualitative Descriptive Variables in Patients under Study

Variable Number (%)
Sex
Boy 185 (61.9)
Girl 114 (38.1)

Age at presentation (years)

12 40(13.4)
24 120 (40.1)
4-6 68(22.7)
68 32(10.7)
>8 39(13.0)

Duration of follow-up (months)

<6 29(9.7)
724 63 (21.1)
25-48 67(22.4)
49-72 67(22.4)
73-96 50(16.7)
> 96 23(7.7)

Time to the first recurrence after response to treatment (months)

No recurrence 82(30.8)
0-6 78(29.3)
712 62(23.3)
1324 29(10.9)
25-36 8(3.0)
37-48 5(1.9)
> 48 2(0.8)

Number of recurrences during the follow-up

No recurrence 82(30.8)
1 67(25.2)
2 53(19.9)
3 27(10.2)
4 18(6.8)
>5 19 (7.1)

Annual recurrence rate during the follow-up

None 82(30.8)
0.01-1.00 154 (57.9)
1.012 25(9.4)
>2 5(1.9)
Type of nephrotic Syndrome

Resistant to treatment 33 (11.0)
Steroid dependent/frequent relapse 151(50.5)
Infrequent recurrence 33(11.0)
No recurrence 82(27.4)

Type of response to treatment

Resistant to treatment 33(11.0)_
Respondent to treatment 266 (89.0)
Result of kidney biopsy

Disease with minimal changes 14 (4.7)
Mesangial proliferation 8(2.7)
Focal segmental glomerulosclerosis 7(23)
Failure to perform a biopsy 6(2.00)
No need for biopsy 264(883)
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Table 3. Complications of Idiopathic Nephrotic Syndrome and Drug Side Effects in Patients Under Study

Variable Number (%)
Side Effects of the Disease
Infection 17(5.7)
High blood pressure 28(9.4)
Acute renal failure (Hypovolemic) 3(1.0)
Anemia 4(13)
Thromboembolism 0(0.0)
Leukopenia 0(0.0)
Drug Side Effects
Cataract 23(7.7)
Cushingoid face 8(2.7)
High blood pressure 1(03)
Leukopenia 0(0)
Increased liver enzymes 2(0.7)
Renal impairment 7(23)
Table 4. Relationship Between Patients’ Age at presentation (years) and Clinical Variables in Patients Under Study
Variable Patients’ Age (Years) P Value®
12 24 46 6-8 >8
Type of nephrotic syndrome 0.007
Resistant to treatment 5(12.5) 9(7.5) 5(7.4) 2(6.3) 12(30.8)
Steroid dependent/frequent relapse 26(65.0) 57(47.5) 35(51.5) 18(56.3) 15(38.5)
Infrequent recurrence 5(12.5) 15 (12.5) 8(11.8) 2(6.3) 3(7.7)
No recurrence 4(10.0) 39(32.5) 20(29.4) 10 (31.3) 9(23.1)
Number of recurrences during the follow-up 0.406
No recurrence 4(11.4) 39(35.1) 20 (31.7) 10(33.3) 9(333)
1 11(31.4) 28(25.2) 11(17.5) 8(26.7) 9(333)
2 9(25.7) 15(13.5) 18 (28.6) 6(20.0) 5(18.5)
3 6(17.1) 10(9.0) 5(7.9) 3(10.0) 3(11.1)
4 3(8.6) 11(9.9) 3(4.8) 1(3.3) 0(0.0)
>5 2(5.7) 8(7.2) 6(9.5) 2(6.7) 1(3.7)
Annual recurrence rate during the follow-up 0332
None 4(11.4) 39 (35.1) 20(31.7) 10(333) 9(333)
0.01-1.00 26(743) 57(51.4) 35(55.6) 20(66.7) 16 (59.3)
1.012 4(11.4) 13(11.7) 6(9.5) 0(0.0) 2(7.4)
>2 1(2.9) 2(1.8) 2(32) 0(0.0) 0(0.0)

?Chi-square Test.
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Table 5. Relationship Between Patients’ Sex and Clinical Variables in Patients Under Study

Variable Sex P Value®
Boy Girl
Type of nephrotic syndrome 0.181
Resistant to treatment 15(8.1) 18 (15.8)
Steroid dependent/frequent relapse 98(53.0) 53(46.5)
Infrequent recurrence 19 (10.3) 14 (12.3)
No recurrence 53(28.6) 29(25.4)
Number of recurrences during the follow-up 0.922
No recurrence 53(31.2) 29(30.2)
1 46 (27.1) 21(21.9)
2 31(182) 22(22.9)
3 17(10.0) 10 (10.4)
4 11(6.5) 7(7.3)
> 5 12(7.1) 7(7.3)
Annual recurrence rate during the follow-up 0.684
None 53(31.2) 29(30.2)
0.01-1.00 100 (58.8) 54(56.3)
1.012 15(8.8) 10 (10.4)
>2 2(1.2) 3(31)

Chi-square Test.

tients recovered with early steroid treatment. In these pa-
tients, recurrences are common, and a significant num-
ber of them experience steroid dependence or frequent re-
lapse. Therefore, their long-term follow-up is necessary (5).

Another study in India showed that the early quarterly
treatment with corticosteroids is the most important de-
terminant of prognosis in response to steroids in children.
Moreover, more than 70% of children had a relapse with
steroid-sensitive nephrotic syndrome, and almost 50% had
recurrent relapse or steroid-dependence, which is highly
similar to our findings. Besides, 15-25% of the patients ex-
perienced relapses within 10 to 15 years after the onset of
nephrotic syndrome. Furthermore, the age of onset and
the frequency of recurrence in childhood were associated
with recurrence in adulthood (19). Ozlu et al. indicated
that the male gender, age older than eight years at the on-
set of the disease, and the presence of microscopic hema-
turia were factors that predicted the lack of response to
steroids (20). However, the current study showed that ad-
vanced age is the sole predictor of steroid resistance. In the
research conducted by Samiulus et al., 80.4% of patients
responded to steroids. The renal biopsy results showed
that the diseases with minimal changes and mesangial
proliferation were 20.60 and 21.90%, respectively. Re-
sponse to steroids was higher in children younger than

five years, corroborating our results on the relationship
between age and response to steroids. Steroid resistance
was higher in children with Focal Segmental Glomeru-
lonephritis (FSGN). Furthermore, complete remission was
observed in 96% of patients who showed steroid sensitiv-
ity and 46.6% who were steroid-resistant. Fifteen percent
of steroid-resistant patients developed renal failure. Inter-
mittent infections and response to steroid therapy were
important factors in the prognosis of nephrotic syndrome
(21).

In the present study, nephrotic syndrome with mini-
mal changes was the most common pathological finding
in steroid-resistant patients. However, in other studies, the
most common pathological finding was Focal Segmental
Glomerulonephritis (FSGN) (20, 22). This difference may be
due to the biopsy time, skill, and experience of the patholo-
gist, sampling method, small number of patients who un-
derwent biopsy, and patients who refused to experience
biopsy.

5.1. Strengths and Limitations

The present study has some strengths and limitations.
The most considerable strength of this cross-sectional
study is its population-based nature with a large number
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of patients. In addition, this research was performed dur-
ing a 20-year period. The most important limitation of the
study is its cross-sectional design. Second, the information
may not have been accurately recorded due to the retro-
spective nature of the study; for example, there were not
accurate data about physical growth in patient files.

5.2. Conclusion

This study revealed that clinical presentations of INS
and patient age and sex distribution were similar to other
national and international reports. Higher age at the time
of diagnosis was significantly associated with steroid resis-
tance. However, there was no significant relationship be-
tween age at the time of diagnosis and recurrence of the
disease. On the other hand, there was no significant rela-
tionship between gender and steroid response or disease
recurrence. The interval between response to treatment
and first recurrence had not any influence on the recur-
rence rate.
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