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A B S T R A C T  

Introduction: Nephrotic syndrome (NS) is one of the most common glomerular 
diseases in children. Steroid-resistant nephrotic syndrome (SRNS), although 
represents a small fraction of NS is a challenging condition to manage. The study 
aims to review the clinical signs and symptoms, histopathology, and treatment 
outcomes of SRNS in children. 
Methodology: This cross-sectional study was conducted in the Pediatric 
nephrology department of Shifa International Hospital from 1st September 2019 
to February 2022. All children 1 to 18 years old fulfilling the criteria for SRNS 
patients were included. Their age of presentation, signs, symptoms, clinical 
findings, laboratory data, and histopathological findings on renal biopsy were 
noted. Outcomes like complete remission, partial remission, and chronic kidney 
disease were recorded. 
Results:  A total of 67 (25.8%) SRNS patients were included, mean age was 4.3 + 
3.09 years. FSGS 21 (31.3%) was the most common, and MCD was seen in 9 
(13.4%). Classic signs and symptoms of edema, weight gain, and abdominal 
distension were present in the majority. Oliguria, hematuria, and hypertension 
were significantly associated with a diagnosis of SRNS (p<0.05). In the laboratory 
workup, the mean albumin was 2.03 +  0.6 gm/l, the mean cholesterol 385.3 + 149 
mg/dl, the mean serum creatinine was 2.1 + 1.16 mg/dl, and the mean protein 
creatinine ratio was 7.7 +  4.2. CKD and ESRD developed in 10 patients, and 
mortality was reported in 10 patients (P<0.005).  
Conclusion: SRNS comprises a significant number of cases of NS resulting in ESRD 
with high morbidity and mortality. 
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I n t r o d u c t i o n  

Nephrotic syndrome (NS) is one of the most common 

glomerular diseases in children.1 The incidence of NS is 

reported to be 2-16.9/100,000 children globally.1 The 

prognosis of NS depends on the response to steroid 

treatment.2 There are two categories of the disease 

steroid sensitive nephrotic syndrome (SSNS) and steroid 

resistant nephrotic syndrome (SRNS). Most children with 

idiopathic NS respond to steroids.3 Steroid resistance is 

defined as persistent proteinuria despite 4 to 6  weeks of 

a daily dose of oral prednisolone 2mg/kg/day. When there 

is no response, the treatment can be prolonged for up to 

eight weeks.4 Majority of children (85-90%) with NS 

respond to corticosteroids, however, 10–15% remain 

unresponsive or later become steroid-resistant.5 Although 
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these are smaller numbers of cases, patients with SRNS 

are more difficult to treat, with 36%–50% progressing to 

chronic renal disease within 10 years.6 Appropriate 

treatment of SRNS requires an understanding of the 

historical treatment, renal histopathology findings, and the 

associated genetic mutations of the disease. There is a 

wide variation of practice in the management of NS. 

Initially, the International Study of Kidney Disease in 

Children (ISKDC) recommended oral steroid 60 

mg/m2/day for four weeks followed by 40 mg /m2 every 

other day for four weeks.7 Similarly, the use of high-dose 

steroids (60mg/m2/day) for 6 weeks followed by 40 mg/m2 

on alternate days for 6 weeks has also shown a reduced 

number of relapses and steroid dependency. In 2012, 

Kidney Disease Initiative Global Outcome (KDIGO) 

suggested oral steroid 60 mg/m2/day for 4–6 weeks 

followed by tapering over 2–5 months.8 

Treatment of SRNS is challenging and there are 

multiple strategies for improving outcomes that require 

input from a pediatric nephrologist.9 Calcineurin inhibitors 

(CNIs) are the current treatment of choice later switching 

to Mycophenolate mofetil (MMF) after 1-2 years of 

remission by CNIs. Renal biopsy is mandatory before 

starting CNIs in case of SRNS or steroid-dependent 

(SDNS) because of the high potential of renal toxicity by 

CNIs.10 Use of Rituximab (anti-CD 20) is controversial in 

SRNS.11 The two most reported histopathological findings 

are minimal change disease (MCD) in 85% of SSNS and 

focal segmental glomerulosclerosis (FSGS) in SRNS.12 

Our study aims to evaluate the clinical presentation, 

histopathology, and clinical outcomes of SRNS in our 

hospital. 

M e t h o d o l o g y  
The study was conducted in Pediatric Nephrology, 

Shifa International Hospital, and the Department of 

Pediatrics in Shifa Falahee Community Health Center 

(SFCHC) from 1st September 2019 to February 2022. 

Ethical approval was obtained from Shifa International 

Hospital’s Institutional Review Board IRB (No 041-861-

202). All children 1 to 18 years old who presented with 

signs and symptoms of nephrotic syndrome confirmed by 

laboratory analysis were included in the study. Further 

classification of NS based on response to steroid therapy 

was recorded using the International Pediatric Nephrology 

Association (IPNA) classification into SSNS, SRNS, and 

SDNS.13 Children with missing data were excluded from 

the study. SRNS was verified as persistent proteinuria 

despite 4-6 weeks of treatment with oral prednisolone at a 

dose of 2mg/kg/day. In cases where there is a decrease 

in the quantity of proteinuria and edema after 4 weeks, 

the treatment would be prolonged up to 6 weeks to 

include any late responders. SRNS patients were 

recruited in the study. Their age of presentation, signs, 

symptoms, clinical findings, and laboratory data were 

recorded. Histopathological findings on renal biopsy were 

noted. The outcome in terms of complete remission, 

partial remission, chronic kidney disease, and end-stage 

renal disease (ESRD) was noted.  

 Data was analyzed on SPSS version 23. Continuous 

variables were noted as mean and standard deviation and 

categorical variables as number and percentage. The chi-

square test was used to study the significance of 

association. A p<0.05 was considered as statistically 

significant. Informed consent was taken from parents.  

R e s u l t s  
A cohort of 260 children with NS was reviewed. Males 

were 172 (66.2%) and females were 88 (33.8%). The 

majority of our patients had SDNS/FRNS 105 (40.4%), 

infrequent relapsing (IRNS) 77 (29.6 %) and SRNS 67 

(25.8%). In the SRNS group, 36 were male and 31 were 

female. The mean age of our study population was 

8.3+4.3 years. The mean age of diagnosis was 4.3+3.09 

years. The mean height was 109+23 cm, and the mean 

weight was 23.4+13 kg. FSGS 21 (31.3%) was the most 

common finding on renal biopsy followed by MCD 9 

(13.4%). Histopathological types are shown in Table 1. In 

the laboratory workup for SRNS, mean albumin was 2.03 

+ 0.6 gm/l, mean cholesterol 385.3+149 mg/dl, mean 

serum creatinine was 2.1+1.16 mg/dl, and mean protein 

creatinine ratio was 7.7+4.2. Signs and symptoms of 

SRNS are shown in Table 2.  

ANA was positive in 5 patients. All patients initially 

received prednisolone at 60mg/m2 or 2 mg/kg every day 

for 8 weeks. Cyclosporin was given to 44 (65.6%) 

patients, 12 (18%) received tacrolimus and 18 (26.8%) 

MMF. Two patients were resistant to tacrolimus, one 

patient developed hypertrichosis to cyclosporine and 

switched to MMF, and one patient was last responded (8 

weeks). One patient who was resistant to CNI (both 

tacrolimus and Cyclosporine) received rituximab. One 
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patient MSGN (Membranosclerosing glomerulonephritis) 

achieved partial remission on cyclosporine for 1 year and 

was shifted to MMF, continues to be in partial remission. 

ESRD developed in 10 patients and mortality was 

reported in all 10 patients (P<0.005) shown in Table 3.  

 

Table 1: Histopathological findings in steroid-

resistant nephrotic syndrome 

Histopathology N 67 (100%) 

FSGS 21 (31.3) 

MCD 9 (13.4) 

Ig M nephropathy 6 (8.9) 

Membranous nephropathy 5 (7.4) 

C1q nephropathy 8 (11.9) 

IgA nephropathy 2 (2.9) 

MPGN 4 (5.9) 

MSGN 1 (1.49) 

Lupus nephritis 3 (4.4) 

Not done 8 (11.9) 

 

Table 2: Clinical symptoms in SRNS 

Sign& symptoms N (%) P value 

Edema 67(100) 0.51 

Oliguria 23(34.3) 0.002 

Weight gain 44(65.6) 0.18 

Rash 3(4.4) 0.005 

Abdominal swelling 44(65.6) 0.15 

Hypertension 23(34.3) 0.009 

Hematuria 18(26.8) 0.002 

 

Table 3: Outcome of SRNS 

Outcome N (67) percent (%) 

Remitted 18 (26.8) 

Alive on treatment 12 (17.9) 

CKD 10 (14.9) 

Dead 10 (14.9) 

Partial remission 9 (13.4) 

Renal transplant 2 (2.9) 

Lost to follow 7 (10.4) 

 

The outcome is significantly associated with the type 

of nephrotic syndrome (0.04). Amongst SRNS highest 

mortality was associated with FSGS 4 patients (p 0.001). 

Complete remission was reported in 18 (26.8%) patients 

only. One patient with SRNS (MCD) developed dural vein 

thrombosis. Other complications reported were stroke, 

and post-capsular cataract in one patient each. 

D i s c u s s i o n  
SRNS constituted 25% of our study population, being 

a tertiary care center, we receive more referrals for 

atypical nephrotic syndrome. Literature shows that 10% of 

NS are steroid-resistant in children.14 FSGS (31.3%) was 

the predominant histopathological type accounting for 

SRNS. It is estimated that 80% of FSGS are resistant to 

steroid treatment.15 FSGS is associated with poor 

outcomes as the majority of patients progress to ESRD in 

SRNS.16 However, a study from Karachi reported MCD as 

the predominant histopathological type followed by 

FSGS.17 C1 q nephropathy was seen in a significant 

number of patients (8) MCD was the second most 

common histopathological finding in our study population. 

The age of presentation for FSGS was higher 10.2 + 4.2 

years as compared to children with MCD/SRNS 7.6 + 3.8 

years (0.02). 

Classic signs and symptoms of edema, weight gain, 

and abdominal distension were present in the majority. 

Oliguria, hematuria, and hypertension were significantly 

associated with a diagnosis of SRNS. Renal insufficiency 

as suggested by raised creatinine was seen in the SRNS 

group. The rash was seen in 3 patients with lupus 

nephritis. Low C3 was noted in 22 (32%) patients, 4 had 

FSGS, 3 had MPGN, and one each had C1q and 

membranous nephropathy. However, C4 was low in 2 

patients only, 1 had MPGN and the other had lupus 

nephritis. These findings should raise the concern for 

atypical NS necessitating the need for renal biopsy.18 

Calcineurin inhibitors are the mainstay of treatment for 

SRNS.19 Majority of studies prove that the use of 

cyclosporine along with steroids reduces the number of 

relapses and halts the progression of chronic kidney 

disease (CKD). Cyclosporine was used in 44 (65.6%) 

patients, and hypertrichosis was reported in only one 

patient. Complete remission was noted in 18 (26.8%) 

patients. Eleven of these had underlying MCD/SRNS, 4 

had FSGS, 2 had MPGN and 1 had IgA nephropathy. The 

renal transplant was done in two patients only with FSGS 

SRNS. There is a risk of post-transplant FSGS in 30% of 

patients. However, none of our patients have reported 

recurrence of Nephrotic syndrome symptoms within 5 
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years. Cost of treatment, limited renal transplant centers, 

and donor availability are major hurdles for low-middle-

income countries (LMICs) like Pakistan.  

Genetic factors are thought to be responsible for 

SRNS in 30% of the patients.20 It is postulated that 

response to treatment outcomes depends on the 

underlying genetic mutations.21 Until now more than 50 

monogenic causes of SRNS have been identified.22 

Identification of genes will help towards precise medicine 

and a better understanding of disease pathogenesis. 

Genetic testing was not done in our cohort of patients due 

to lack of availability. 

C o n c l u s i o n  
SRNS comprises a significant number of cases of NS 

resulting in ESRD with high morbidity and mortality 

requiring Renal replacement therapy either hemodialysis 

or renal transplant. 
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