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Introduction
Nephrotic syndrome (NS) is a kidney disorder character-

ized by diffuse edema, severe proteinuria, low albumin, and 
hyperlipidemia. The most important sign of nephrotic syn-
drome is proteinuria. Massive proteinuria in children is de-
fined as > 40 mg/m2/hour protein excretion in urine or a pro-
tein/creatinine (mg/mg) ratio above 2 in the first urine of the 
morning. Hypoalbuminemia is the plasma albumin level of 2.5 
g/dl and lower. In the lack of any comorbid systemic disease, 
it is called primary idiopathic nephrotic syndrome (90%), 
otherwise, it is termed as a secondary nephrotic syndrome 
[1]. Although the prevalence of nephrotic syndrome varies 
according to race, age, and geographic region, its incidence 
is reported as 1.99-4.71 per 100.000 children in a year [2]. 
The cumulative prevalence is 16 per 100.000 cases [3]. This 
disease has a twofold greater incidence in boys than in girls 

[1-3]. One of the most commonly observed primary nephrot-
ic syndromes is minimal change disease (MCD). The minimal 
change disease presents any signs in light microscopy and 
immune fluorescence; however, it is recognized by flattening 
in the podocytes’ thread-like protrusions in electron micros-
copy. It responds to steroid therapy with an 80% rate. The 

Research Article

Abstract
Objective: Nephrotic syndrome (NS) is one of the most frequent occurring chronic kidney diseases in children. In this 
study, our aim was to assess the sociodemographic structure, determination of clinical data, diagnostic approaches, 
treatment methods applied and the factors effective on prognosis in patients followed with a diagnosis of nephrotic 
syndrome in our clinic.

Method: The files of 256 patients diagnosed with primary nephrotic syndrome between the ages of 0 and 18 who were 
followed in Department of Pediatric Nephrology during a period of 15 years between 2004 and 2019 were examined 
retrospectively. 220 patients whose data were sufficient and who had a sufficient follow-up time were included in the 
study.

Results: 137 of our patients were male, 83 were female and the ratio of male/female was 1.65. Average onset age 
of the cases was 4.8 ± 2.6 years (1 months-16 years). Renal disease history in the family was 16.4% and the rate of 
consanguineous marriage was 25.9%. 24% of our patients were found to have microscopic hematuria, 28.2% were found 
to have hypertension. Of the patients who received biopsy, 32 were determined as FSGS, 18 as MCD, 11 as MPGN, 3 as 
IgM nephropathy, 2 as hereditary nephrite, 2 as MezPGN, 1 as MGN, 1 as congenital NS and 2 as other reasons. While a 
total of 193 patients (87.7%) were sensitive to steroid, 27 patients (12.2%) were found to be resistant to steroid. While 
78 (35.5%) of the patients were followed with no relapse, 120 (54.5%) patients were relapsing and 22 (10%) patients had 
frequent relapses. In their follow-up, mortality rate of our patients was found as 2.7%.

Conclusion: With this study, we assessed children with primary nephrotic syndrome in our area comprehensively for 
the first time. Consanguineous marriage rate was higher in our patients. Our findings were also remarkable in terms of 
demonstrating that primary NS follows its own course in each child depending on the underlying genetic structure.
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second commonly observed glomerular disease that causes 
primary nephrotic syndrome in children following MCD is 
focal segmental glomerulosclerosis (FSGS). Focal segmental 
glomerulosclerosis is the most commonly seen glomerular 
disease that causes chronic renal failure in children. Approxi-
mately 30% of patients progressed to end-stage renal failure 
in the following five years [4]. Patients with nephrotic syn-
drome may clinically have edema, oliguria, anorexia, gastro-
intestinal disorders, and hepatomegaly. The most frequent 
complications are the susceptibility to infection, thromboem-
bolism, growth retardation, and osteoporosis [5].

Although specific treatments in nephrotic syndrome could 
vary depending on the primary disease, the general treat-
ment principles are alike. The corticosteroids are frequently 
used in first treatment. The side effects such as drug-relat-
ed susceptibility to infection, thromboembolism, growth re-
tardation, osteoporosis, and obesity could be observed [6]. 
The incidence of diseases that cause nephrotic syndrome and 
also, their prognosis may differ according to the area of resi-
dency. In our region, there is no comprehensive study includ-
ing data on diagnosis, treatment, and follow-up of patients 
with nephrotic syndrome.

In this study, we aimed to identify sociodemographic 
characteristics, clinical data and diagnostic approaches to 
evaluate the effect of treatment methods on prognosis in a 
group of patients followed-up with a diagnosis of nephrotic 
syndrome in our clinic.

Patients and Methods
The files of 256 patients diagnosed with primary nephrotic 

syndrome between the ages of 0-18, who were followed up in 
the Department of Pediatric Nephrology, University of İnönü 
in Malatya located in eastern Anatolia in Turkey, 15-year pe-
riod from 2004 to 2019 was analyzed retrospectively. A total 
of 220 patients with complete data and a sufficient follow-up 
period were enrolled in the study.

In our study, data collection and assessment processes 
were carried out between March 2018 and March 2019. The 
ethical approval for our study was obtained from the local 
ethics committee on March 27, 2018 (Ethics Committee Deci-
sion No: 2018/7-18).

The data obtained by examining the files of the patients 
were recorded into pre-prepared forms. Firstly, demographic 
data such as name, surname, birth date, place of birth, and 
city where he/she comes for attending to the clinic, age of 
diagnosis, parental consanguinity, and family history of NS or 
the presence of any other kidney disorders were registered. 
Afterward, the history of infection, parasitosis, allergy, or at-
opy at the time of admission, the presence of any comorbid 
disease, any pathological symptoms during the physical ex-
amination, and blood pressure values, and the diffuseness of 
edema at the time of admission were recorded.

Patients who had proteinuria at the nephrotic level (40 
mg/m2/hour in urine or spot urine protein/creatinine (mg/
mg) ratio greater than 2), hypoalbuminemia (< 2.5 g/dl), dif-
fuse edema, and hyperlipidemia (cholesterol > 200 mg/dl 
or triglyceride > 170 mg/dl) were assessed as NS. In two of 

three urine samples collected for urine analysis, the presence 
of erythrocyte more than 5 in 40% enlarged field of urine 
sediment was accepted as microscopic hematuria and the 
presence of visible discoloration was called as macroscopic 
hematuria. The blood pressure of the patients at the time of 
admission was measured. 95th percentile systolic and diastolic 
blood pressure values matching with the height percentiles 
of the patients were identified, and the values higher than 
this were accepted as hypertension [7]. Spot urine protein/
creatinine (mg/mg) ratio was used for diagnosis in these pa-
tients since some patients could not collect for 24-hour urine 
due to being younger. The values below 0.2 were accepted 
as normal, while the values above 2 were identified as ne-
phrotic proteinuria. 24 hour-urine samples of patients who 
could collect were examined. The protein excretion amount 
below 4 mg/m2/hour was accepted as normal, while values 
above 40 mg/m2/ hour were considered as proteinuria at the 
nephrotic level.

The patients were divided into two groups, namely the 
primary diagnoses like MCD, FSGS, mesangial proliferative 
glomerulonephritis (MesGN), membranoproliferative GN 
(MPGN), membranous nephropathy (MN), congenital NS, 
immunoglobulin M (IgM) nephropathy, hereditary nephritis, 
and other diagnoses. Of these patients, 72 patients with bi-
opsy indication (patients whose age < 1 year, age > 10 years, 
who had low C3 and/or C4, steroid unresponsiveness, a sign 
of systemic disease, macroscopic hematuria, and low GFR) 
had undergone a biopsy. The histopathological diagnoses 
were grouped according to the examination of obtained 
materials through electron microscopy and immunofluores-
cence examinations.

As the first treatment for all patients, the drug protocol 
was arranged as following; 60 mg/m2/day (2 mg/kg/day) 
prednisolone was started in a single dose in the morning and 
medication was continued as such for four or six weeks, then 
a single dose of 40 mg/m2/every other day (eight weeks) was 
given, and finally, the steroid was discontinued. Significant 
decrease in proteinuria (< 4 mg/m2/hour or negative with 
dipstick for three consecutive days), spot urine protein/cre-
atinine (mg/mg) ratio less than 0.2, and albumin returning to 
normal levels (3.5 g/dl) considered as remission. Recurrence 
of severe proteinuria (> 40 mg/m2/hour or urine albumin ≥ 
+2 in dipsticks in three consecutive days) and usually the co-
existence of edema were accepted as relapse in the patient 
who was already in remission. The patients having four or 
more episodes of nephrotic syndrome in a 12-months period 
was considered as frequently relapsing nephrotic syndrome. 
The patients who were in remission after responding to ste-
roid therapy alone were defined as a steroid-responsive or 
steroid-sensitive nephrotic syndrome. Likewise, the patients 
without any remission despite prednisolone treatment of 60 
mg/m2/day (2 mg/kg/day) for four weeks or the patients who 
did not go into remission despite 60 mg/m2/day (2 mg/kg/
day) prednisolone treatment for six weeks and subsequently, 
3-6 times intravenous pulse methylprednisolone (30 mg/kg) 
treatment every other day was defined as having steroid-re-
sistant nephrotic syndrome. The patients in whom protein-
uria disappeared by steroid treatment, but relapsed within 
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Microscopic hematuria is not an expected symptom in ne-
phrotic syndrome, especially in MCD, which is very common 
in our children. Total 11 of our patients (5%) had macroscopic 
hematuria, while microscopic hematuria was detected in 54 
patients (24.5%). Hypertension was present in 62 (28.2%) of 
our patients at the time of diagnosis. The demographic and 
clinical features of patients showed that (Table 1).

Renal biopsy was carried out in 72 of our patients who 
were under follow-up. According to the pathology results of 
our patients who had undergone a biopsy; 32 patients evalu-
ated as FSGS, 18 patients as MCD, 11 patients as MPGN, 3 pa-
tients as lgM nephropathy, 2 patients as hereditary nephritis, 
2 patients as other causes, 2 patients as MesGN, one patient 
as MN, and one patient was assessed as congenital NS.

According to the patients’ response to steroid therapy, 
they are divided into three categories namely steroid-sen-
sitive, steroid-resistance, and steroid-dependent. 193 of 
our patients had a steroid-response, while 27 patients had 
a steroid-resistance. In the follow-up of the patients with 
steroid-response, 46 patients were identified as steroid-de-
pendent. We compared the response of the patients to the 
steroid treatment with gender, family history of NS, familial 
kidney disease, parental consanguinity, macroscopic hematu-
ria, microscopic hematuria, and hypertension (Table 2).

A statistically significant difference was identified (p < 
0.001) when we compared the pathological finding of the pa-
tients with steroid response (Table 3).

The cases were grouped according to their relapse status; 
78 patients (35.5%) were followed up without reporting any 
relapse, 120 patients (54.5%) had at least one relapse and 22 

the following 2 weeks, after steroid was reduced or discon-
tinued were defined as having steroid-dependent nephrotic 
syndrome, and the patients were grouped according to these 
definitions.

All of our patients received steroid treatment. Drugs initi-
ated in patients who relapsed or had steroid resistance after 
receiving steroid treatment were also grouped as cyclophos-
phamide, cyclosporine, tacrolimus, levamisole, mycopheno-
late mofetil (MMF) and other immunosuppressive drugs, and 
their combinations.

Statistical Analysis
The analysis was carried out by the IBM SPSS statistics 

22.0 program. Data were presented as mean ± standard de-
viation, median (min-max), numbers, and percentages. The 
compliance of the data with a normality assumption was test-
ed with the Kolmogorov-Smirnov test, and the Mann Whitney 
U test was used in the analysis of continuous variables that 
did not demonstrate normal distribution. Fisher’s Exact, Yates 
corrected Chi-square and Pearson Chi-square tests were used 
in the analysis of categorical variables, and the results where 
p-value was < 0.05 were considered as statistically significant.

Results
Out of 220 patients between the ages of 0 to 18 who par-

ticipated in the study, 137 were boys (62.3%) and 83 were 
girls (37.7%). The average onset age at the time of diagno-
sis was 4.8 ± 2.6 years (lower-upper limit: 0.1-16 years) and 
male/female ratio was 1.65. There were 36 patients (16.4%) 
with a family history of kidney disorder, while 11 patients 
(5%) had a family history of nephrotic syndrome. Parental 
consanguinity was found 25.9% in our patients.

Table 1: The baseline demographic and clinical features of the 
patients.

Patient Characteristic n %

Sociodemographic

Boy/Girl 137/83 62.3/37.7

Consanguineous marriage 57 25.7

Kidney disease in family 36 16.4

Nephrotic syndrome in family 11 5

Clinical

Macroscopic/microscopic hematuria 11/54 5/25.4

Hypertension 62 28.2

SSNS

(n:193)

SRNS

(n:27)
p

Gender (Boy/Girl) 125/68 12/15 0.052

Nephrotic syndrome in family 8 3 0.22

Kidney disorder in family 29 7 0.25

Parental consanguinity 47 10 0.061

Macroscopic hematuria 8 3 0.02

Hypertension 53 9 0.12

Table 2: A comparison of demographic and clinical features of 
steroid-sensitive and steroid-resistant patients.

SSNS: Steroid-sensitive nephrotic syndrome; SRNS: Steroid- resistant 
nephrotic syndrome.

Table 3: A comparison of pathological finding and steroid-response.

MCD FSGS MesGN MPGN MN Congenital NS IgM 
nephropathy

Hereditary 
nephritis

Other Total p

SSNS 149 22 2 11 1 0 3 2 3 193 < 0.001

SRNS 8 13 0 0 0 5 1 0 0 27 < 0.001

Total 157 35 2 11 1 5 4 2 3 220

SSNS: Steroid-sensitive nephrotic syndrome; SRNS: Steroid-resistant nephrotic syndrome; MCD: Minimal change disease; FSGS: Focal 
segmental glomerulosclerosis; MesGN: Mesangial proliferative glomerulonephritis; MPGN: Membranoproliferative glomerulonephritis; MN: 
Membranous nephropathy.
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is important to detect hypertension after the physical exam-
ination. Hypertension was present in 28.2% of our patients 
at the time of diagnosis. This rate was found to be similar to 
the studies of Ovunc, et al. and Gheissari, et al. [12-14]. In 
our study, the rate of relapse frequency, steroid resistance, 
and progression to end-stage renal disease in patients with 
hypertension were considerably higher than patients without 
hypertension. According to these results, the presence of hy-
pertension can be considered as a poor prognostic factor in 
nephrotic syndrome.

In steroid-sensitive nephrotic syndrome, although tran-
sient microscopic hematuria was observed in 15-20% of pa-
tients, this rate was higher in steroid-resistance patients. 
Macroscopic hematuria is generally not an expected sign 
and is mostly seen in glomerulonephritis patients [15]. In our 
study, microscopic hematuria was detected in 24.5% of pa-
tients. This rate was reported as 27% in the study of Constan-
tinescu, et al. [16].

Mortazavi and Khiavi reported a higher incidence of he-
maturia in girls than in boys in their study [9]. Hematuria 
was more common in girls among our patients. Studies have 
demonstrated that hematuria in patients with NS increases 
the frequency of steroid-resistance in the treatment [9-14]. 
In our study, microscopic hematuria was observed in a total 
of 54 patients, while 13 of them were evaluated as SRNS. This 
result was found to be compatible with other studies.

Renal biopsy was performed in 72 patients (32%) who met 
the biopsy indication criteria. In different studies, the indica-
tion rate for renal biopsy has been reported to be 7-42% [17-
19]. Histopathological diagnosis of our patients was identified 
as following; 44.4% FSGS, 25% MCD, 15.2% MPGN, 4.2% lgM 
nephropathy, 2.8% MesGN, 2.8% hereditary nephritis, 1.4% 
MN, 1.4% congenital NS, and 2.8% other reasons. In the ex-
amination of the studies conducted in Turkey about this sub-
ject, the most common histopathological diagnosis in chil-
dren who had undergone a biopsy for similar indications were 
FSGS and MPGN [11,13,20], while in studies conducted in the 
world, the diagnoses of FSGS and MCD were detected with 
a rate, similar to our results [21,22]. In the study of Ronald 
Hogg, et al. investigating children with NS in years between 
1985 and 2002, they identified that the incidence of FSGS 
increased significantly (from 0.37/ 100.000 to 0.94/100.000) 
[23]. Many studies conducted in recent years have revealed 
that the prevalence of FSGS increases every year [23-25]. 
Consequently, FSGS should be considered primarily as a his-
topathological diagnosis in patients who do not have clinical 

patients (10%) were accepted as having frequent relapses. 
After comparing patients’ primary diagnosis and their relapse 
status, there was a statistically significant difference between 
primary diagnosis and follow-up without having any relapse 
and frequent relapses, while no statistically significant differ-
ence was identified between primary diagnosis and relapsing 
(Table 4).

After we compared the treatment that the patients re-
ceived according to their relapse status, a significant relation-
ship was determined between receiving steroid treatment, 
follow-up without any relapse, relapsing, and frequent re-
lapses. There was a significant relationship between receiving 
cyclophosphamide, cyclosporine, levamisole, and follow-up 
without any relapse and relapsing, but any significant rela-
tionship could be detected for frequent relapses.

Discussion
We assessed children with primary nephrotic syndrome 

in our area comprehensively for the first time. In this study, 
our findings were evaluated according to demographic and 
clinic characteristics, response to treatment, prognosis and 
compared with national data and literature.

In our study, the male/female ratio was 1.64 and the av-
erage age at the time of diagnosis was 4.8 years. In our study, 
the male gender ratio was prominently higher, similar to the 
studies conducted in our country and different regions of the 
world [8-10]. The average age for onset was 6/5.2 years in 
studies conducted in Samsun and Trabzon, it was determined 
as 3.9/3 years in studies conducted in Konya and Ankara [11-
13].

The frequency of consanguineous marriages in our coun-
try according to the Turkey Statistical Institute data was found 
to be 23.3%. In Turkey, the frequency of consanguineous 
marriage in patients with nephrotic syndrome was identified 
as 18.3% in the study conducted in İstanbul by Ovunc, et al. 
[12] and as 15.2% in a study carried out by Atilla, et al. in Sam-
sun [13], while the frequency was determined as 25.9% in 
our study. The higher rate of consanguineous marriage in our 
study compared to the other two studies can be explained by 
the higher frequency of consanguineous marriage in Eastern 
and Southeastern Anatolia regions where our patients had 
been referred from.

The presence of hypertension and steroid resistance are 
signs that should attract our attention for taking into account 
of histopathological diagnosis other than MCD. Therefore, it 

Table 4: The relationship of primary diagnosis and relapse.

MCD FSGS MesGN MPGN MN Congenital 
NS

IgM 
nephropathy

Hereditary 
nephritis

Other p

No-relapse 68 1 2 4 0 0 1 0 2 < 0.05

Relapsing 83 22 0 7 1 3 2 2 0 > 0.05

Frequent 
relapse

6 12 0 0 0 2 1 0 1 < 0.05

MCD: Minimal change disease; FSGS: Focal segmental glomerulosclerosis; MesGN: Mesangial proliferative glomerulonephritis; MPGN: 
Membranoproliferative glomerulonephritis; MN: Membranous nephropathy.
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treatment is given to the patient, the longer the remission pe-
riod and the lower the frequency of relapse will be [30]. In our 
study, 52.3% of our patients used only steroids, 15% steroid 
+ cyclophosphamide, 15% steroid + cyclosporine-A, 9.5% ste-
roid + levamisole, and the remaining 12.4% received various 
combinations of these medications. Total 79 of 115 patients 
who received only steroids were followed-up without any re-
lapse, while 37 patients experienced relapse in any period. In 
our clinic, the duration of the steroid treatment protocol in 
the first diagnosis as long as 5-6 months was considered as 
substantial in terms of preventing relapse and reducing the 
use of other drugs, as similar to the literature [28,30].

In conclusion, after evaluating children with primary ne-
phrotic syndrome in a sufficient period with this comprehen-
sive and retrospective study, we identified that the demo-
graphic characteristics, clinical findings, and prognosis of our 
patients in our region were similar to those in the literature. 
These findings were also remarkable in terms of demonstrat-
ing that primary NS follows its own course in each child de-
pending on the underlying genetic structure. We believe that 
multi-center studies should be conducted to reveal regional 
or national differences regarding the long term results of 
these findings.
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In our study, steroid treatment was initiated in all our pa-
tients. All immunosuppressive drugs were added to the treat-
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