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Original Article 
 

Role of Renal Biopsy in Children with 
Steroid Dependent and Steroid 
Resistant Nephrotic Syndrome 
 
ABSTRACT 
 
Objective: To determine the role of renal biopsy in children with steroid 
dependent and steroid resistant nephrotic syndrome in terms of 
histological type 
Methodology: This was a cross sectional study conducted at the 
Department of Paediatric Medicine, Children Hospital, PIMS, Islamabad 
from January 2013 to June 2013. A total of 20 children aged 1 to 12 years 
with steroid dependent or steroid resistant nephrotic syndrome underwent 
renal biopsy using Spring cut renal biopsy needle under ultrasound 
guidance and general anesthesia. Two samples were taken and sent for 
light microscopic examination and immunoflouresence. SPSS version 
11.0 was used for data analysis. Mean and standard deviations were 
calculated for numerical variables like age, duration of NS, Hb, blood 
urea, serum creatinine, C3 and C4 levels. Frequency and percentages 
were calculated for categorical variables like sex, ultrasound findings and 
biopsy findings.  
Results: The three predominant lesions on histopathology were minimal 
change disease (MCD) 25.0%, IgM mesangioproliferative 
glomerulonephritis (IgMN) 25.0% and focal segmental 
glomerulosclerosis(FSGS) 20.0%. Less common lesions include 
membranoproliferative glomerulonephritis 15.0%, IgA nephropathy 
15.0%, membranous nephropathy 5.0% and post infectious 
glomerulonephritis 5.0%.  
Conclusion: MCD, IgMN and FSGS are the predominant lesions in 
children with steroid dependent nephrotic syndrome and steroid resistant 
nephrotic syndrome. Renal biopsy provides important information on 
renal histopathology, prediction of prognosis and therapy in children with 
SDNS and SRNS. 
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Introduction 
Nephrotic syndrome (NS) is primarily a paediatric 
disorder and 15 times more common in children than 
adults1. The characteristics features of NS are heavy 
proteinuria (>40 mg/m2/hr), hypoalbuminemia (<2.5 
g/dl), edema and hyperlipidemia. The incidence is 2-3 
cases per 100000 paediatric population in a year. The 

standard medication for treatment is prednisolone, 
initially for a minimum of 6 weeks, with daily dosage of 
60 mg/m2 of body surface area into three divided doses, 
followed by 40 mg/m2 as a single morning dose on 
alternate days for next 6 weeks2. About 70% of the 
children experience a relapse with recurrent episodes of 
edema and proteinuria and often become steroid 
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dependent and are exposed to long-term steroid 
complications. Approximately 10-20% children do not 
respond to steroid therapy and becomes steroid 
resistant. Steroid dependent nephrotic syndrome 
(SDNS) is defined as 2 consecutive relapses of 
nephrotic syndrome in the course of alternate day 
prednisolone therapy or relapse within 14 days after the 
cessation of prednisolone treatment2. Steroid resistant 
nephrotic syndrome(SRNS) is defined as lack of 
remission despite treatment with prednisolone at the 
dose of 60 mg/m2/day for 8 weeks1.  The management 
of both SDNS and SRNS is difficult since patients are 
one hand at risk of complications of remitting nephrotic 
syndrome and progressive renal disease and on the 
other hand, the side effects of treatment with 
immunosuppressive medications3.  
Approximately 90% of the children with nephrotic 
syndrome have idiopathic nephrotic syndrome which 
includes three histological types; minimal change 
disease (MCNS) 85%, mesangial proliferation 5%, focal 
segmental glomerulosclerosis (FSGS) 10%1. To 
diagnose the underlying type of glomerulonphritides, 
percutaneous renal biopsy is an integral part of clinical 
practice of nephrology.  
Guidelines recommend that all children with SRNS 
should undergo a renal biopsy before instituting specific 
treatment and histological specimen must be examined 
by light and immunofluorescence microscopy3. In a 
study from India the most common indications for renal 
biopsy were SRNS (65.2%), SDNS (17.6%) and 
frequently relapsing nephrotic syndrome (FRNS) in 
(9.2%) of study patients4. Evidence shows that renal 
biopsy in SRNS reveals 30% to 40%each minimal 
change nephrotic syndrome (MCNS) and focal 
segmental glomerulosclerosis (FSGS) and smaller 
group with mesangioproliferative glomerulonephritis4. A 
significant proportion of SRNS show 
membranoproliferative glomerulonephritis, membranous 
nephropathy, IgA nephropathy and amyloidosis. We 
planned a study with the aim to determine the role of 
renal biopsy in children with SDNS and SRNS in terms 
of histopathological type and management to treat them 
accordingly.  

Materials and Methods 
It was a cross sectional study undertaken at the 
Paediatric Department, Children Hospital, PIMS, 
Shaheed Zulfiqar Ali Bhutto Medical University, 
Islamabad from January 2013 to June 2013. After 
approval from the hospital ethical committee a total of 

20 patients of both genders having age between 1 and 
12 years with either SDNS or SRNS were enrolled after 
written informed consent from caretakers/parents. 
Those children with renal failure, collagen vascular 
disorders and hypertension refractory to treatment were 
excluded from study. Parents of included children were 
offered renal biopsy after explaining purpose of the 
study for consent.  
The selected children were prepared for renal biopsy 
and those having bleedingand coagulation abnormalities 
and massive ascitis were deferred. Fitness for general 
anesthesia was taken. Percutaneous renal biopsy was 
performed using spring cut renal biopsy needle and 
standard technique was used. Two samples were 
obtained for light microscopy and immunofluorescence.  
The record of these patients was maintained on 
predesigned proforma having all the demographic 
details, clinical findings, relevant investigations and 
biopsy findings. The data was entered and analyzed in 
SPSS program version 11.0. Mean and standard 
deviations were calculated from continuous numerical 
variables like age, duration of  NS, blood urea, serum 
creatinine. Frequency and percentages were calculated 
for categorical variables like sex, clinical indications, 
ultrasound findings and histopathological findings.  

Results 
The study included 20 children with SDNS or SRNS. 
The mean age of study cases was 8.7 + 3.9 years. The 
average age of SDNS cases was 9.1 + 3.5 years and 
SRNS cases 8.1 + 4.5 years. Male gender was 
dominant with 65.0% proportion. The three frequent 
lesions were minimal change disease (MCD) in 5 
(25.0%) cases, IgM mesangioproliferative 
glomerulonephritis (IgMN) in 5 (25.0%) and focal 
segmental glomerulosclerosis (FSGS) in 4 (20.0%) 
cases. Less common lesions included 
membranoproliferative glomerulonephritis (MPGN) in 3 
(15.0%) and IgA nephropathy, membranous 
nephropathy and post-infectious glomerunonephritis in 1 
(5.0%) case each. Out of 20,  12 children had SDNS, 
and  predominant lesion on renal biopsy was minimal 
change disease (MCD) in 5 (41.7%) cases, IgM 
mesangioproliferative glomerulonephritis in 2 (16.7%), 
focal segmental glomerulosclerosis (FSGS) in 2 (16.7%) 
and membranoproliferative glomerulonephritis (MPGN) 
in 2 (16.7%). Less common lesions included post-
infectious glomerulonephritis in 1(8.3%) child. Similarly 
of the 8 cases with SRNS, the frequent lesions were IgM 
mesangioproliferative glomerulonephritis in 3 (37.5%) 
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Moreover, the rates of FSGS are not uniform all across 
the world; a study from India reported 50.0% proportion 
of SRNS in children14. A similar report was revealed by 
studies from Saudi Arabia and Tunisia15. There are 
contrastable reports as well; studies from Japan, France 
and Kuwait reported that FSGS was less prevalent in 
their populations.The reasons for variable findings are 
not exactly known, however it could be related to racial, 
genetic or environmental factors. Furthermore, 
differences in disease definitions and study criteria may 
be partly responsible.  
MCD was the most frequent cause of INS in children as 
witnessed by our results especially in under 8children. 
Many studies have reported contrastable evidence 
where FSGS was found more common in patients of 
SRNS. However, there are comparable reports as well. 
Mubarak et al found MCD as more common than FSGS 
in children with SRNS16. The reasons for this 
paradoxical findings are not well known, however it 
could be again due to environmental, genetic or racial 
differences.  
Furthermore, as witnessed by our study findings, IgMN 
is a relatively new entrant to the list of glomerulopathies 
underlying INS. Its status as a distinct entity or even it 
existence is under debate17,18. 
Several studies have addressed that diagnostic, 
prognostic and therapeutic implications of renal biopsy 
in adults but only few reports have emerged so far from 
paediatric population. The findings of most of the studies 
suggest that renal biopsy has an important impact on 
diagnosis, prediction of prognosis and therapy in 
children with renal diseases. The diagnosis was 
changed in about 50.0%, therapy was changed in 30.0% 
and the physician’s estimated prognosis was altered in 
30.0% cases19. In the group of patients with steroid 
responsive nephrotic syndrome, the biopsy results have 
minimal impact on therapy or prognosis. On the other 
hand, patients of steroid resistant nephrotic syndrome 
benefit from the renal biopsy findings. All children with 
SRNS, whether initial or late, should undergo a renal 
biopsy before instituting specific treatment. The 
histological specimen must be examined by light and 
immunofluorescence microscopy. Referral centers 
should develop facilities for electron microscopic 
evaluation of renal biopsy specimens. Despite absence 
of evidence based recommendations regarding the role 
of renal biopsy in patients with SRNS, this procedure 
provides important information on renal histology and 
outcome. Most patients with steroid sensitive nephrotic 

syndrome (90.0%) show minimal change nephrotic 
syndrome on renal biopsy. The renal histology in SRNS 
is different, with 30-40% patients each showing minimal 
change nephrotic syndrome and FSGS and a smaller 
group with mesangioproliferative glomerulonephritis20. 
The response to therapy is determined by renal 
histology; patients with minimal change nephrotic 
syndrome show satisfactory response to therapy while 
presence of FSGS or chronic tubulointerstitial changes 
are associated with unsatisfactory outcome21. A renal 
biopsy, therefore, is necessary before initiating 
treatment in children with SDNS and SRNS. 
There were few limitations of the current study; firstly the 
sample size was very small, secondly, the information 
regarding long term outcome of these patients is 
missing due to study time constrains. 

Conclusion 
Our results indicate that IgMN, FSGS and MCD are the 
predominant lesions in children with SDNS and SRNS. 
Renal biopsy is routinely required and has important role 
in diagnosis, prediction of therapy and prognosis in 
children with SDNS and SRNS. 
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