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Abstract

Background : Nephrotic syndrome (NS) is one of   the most common renal diseases in children. The cause of  idiopathic 

nephrotic  syndrome  is still  unknown. Once  the  prevalence  of  minimal change   nephritic syndrome occupied  the  

three forth   portion  of the  total  renal  pathology  and most  of  them  were steroid  sensitive.  But  list  of  steroid  

insensitive  nephritic  syndrome  become more longer  today. Therefore  renal  biopsy  is   essential   for histopathological 

diagnosis which  guides  the  most accurate  way    for the  treatment  of   such  diseases.

Objective : The  objective  of  this  study was to   find  out the pattern of  renal  histopathology of selected cases of 

Idiopathic  nephritic  syndrome.

Materials and Method : This prospective study was  conducted  from January 2004 to December 2015  among 

children who were suffering  from nephrotic syndrome  admitted in Paediatric nephrology department, National  Institute  

of Kidney Diseases and  Urology(NIKDU), Dhaka. Renal biopsy were  done who fulfil the inclusion criteria. Obtaining 

ultrasound-guided percutaneous renal biopsy  specimens  by  means of   an automated  biopsy  gun, were  evaluated  

histopathologically under light and  direct  immunoflurescent(DIF)  microscopy by  an experienced  histopathologist.

Results : Total admitted childhood nephrotic syndrome during this period was 1512 and renal  biopsy  was  done in 354  

patient. Among the 354 children, histopathological findings were mesangial  proliferative glomerulonephritis 

[MesPGN]was 92(25.98%),minimal change disease[MCD]was79 (22.32%), IgM nephropathy[IgMN]was69(19.49%), 

focal segmental glomerulosclerosis[FSGS] was 37(10.45%), membranoproliferative glomerulonephritis [MPGN] was 

37(10.45%), IgA  nephropathy [IgAN] was 20(5.65%),membranous  nephropathy[MN] was 08(2.27%) and others were 

12(3.39%).

Conclusion : In this study we found  that theselected patient for renal biopsy in the last 12 years showed that minimal  

change disease had  been decreasing  but  the other  histological types are increasing  gradually such as mesangial  

proliferative glomerulonephritis, FSGS and IgM  nephropathy.

Key words :  Nephrotic syndrome, renal biopsy, renal  disease, minimal  change  disease.
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Introduction

Nephrotic syndrome  is one of the most 

common renal diseases in children. 

Idiopathic nephrotic syndrome(INS) has a 

reported incidence of 20-40/million in the 

western world but in Indian  subcontinent it 

is about 90-100/ million population.1 

Childhood nephrotic syndrome are most  

commonly caused by one of the  two  

idiopathic diseases: minimal change 

nephrotic syndrome (MCNS) and focal 

segmental glomerulosclerosis (FSGS). Other 

causes of isolated nephrotic syndrome can 

be  subdivided into two major categories: 

rare  genetic  disorders and secondary 

diseases  associated with drugs, infections 

or neoplasia.2

International study of kidney disease in 

children (ISKDC) has declared a uniform 

protocol for the  treatment of first attack 
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nephrotic syndrome and relapses. Oral prednisolone 

2mgm/kg in single or divided dose for initial six weeks 

and then 1.5 mg/kg on alternate day single morning  

dose for the next six weeks.3 But nephrotic syndrome like  

steroid dependent (relapses while  on steroid therapy or 

within two weeks of discontinuation), steroid resistant 

(failure f  resolution of proteinuria despite four weeks of 

prednisolone therapy) and secondary ones are   

challenging for paediatric nephrologist. All these 

casesneed renal  biopsy for histopathological  diagnosisto 

make appropriate plan  for further management. Along 

with steroid, second line  drugs like cyclophosphamide, 

levamisole, calcineurin inhibitors (cyclosporine, 

tacrolimus) are also used for those cases. Recently, 

monoclonal antibody (rituximab) trial in many center may  

be a promise to  better future for nephrotic child.4

In this prospective study  our aim was to find out the 

pattern of  renal  histopathology  of  selected cases of 

Idiopathic  nephritic  syndrome.

Materials  and Method

It was a   descriptive observational study conducted from 

January 2004 to December2015 in the department of 

paediatric  nephrology,National  Institute  of  Kidney 

Diseases and Urology. A total of 354 renal biopsy were 

done during  this  period of last 12 years.   

Indicationsfor renal  biopsy Included nephrotic syndrome 

with -

(i) Age<2years or > 8yrs  years

(ii) unusual  presentation such as   significant  

elevation  of  serum creatinine (above the upper  

limit of range according  to  age)

(iii) gross haematuria (visible discolorationof  urine 

due  to presence  of  red  blood  cells)

(iv)  prior tocalcineur in inhibitors (coclosporine, 

tacrolimus)  therapy in steroid resistance

(v)  frequent relapsers 

(vi) steroid  dependent

All patients  selected for biopsy were included  in our  

study. Therefore histopathologic findings   of  the renal 

biopsy of these selected cases were find out in this 

prospective study.

Child having nephrotic syndrome  with  small/single  

kidney or chronic  kidney diseases were  excluded  from 

the study.

After admission in the paediatric nephrology unit, physical  

examination were performed and  relevant investigations 

were done. Supportive treatment were given before renal 

biopsy. Parents or  legal guardians were counseled 

regarding  the need  for  renal  biopsy, and written  

consent were taken before obtaining ultrasound-guided 

percutaneous renal biopsy specimens  by  means of an 

automated  biopsy  gun. 

The biopsy specimens were evaluated histopathologically 

by light and direct  immunoflurescent (DIF)microscopy. 

Histopathologic findings were interpreted by the same 

pathologistin accordance with international criteria. 

Adequacy  of  biopsy was  defined as the presence of at  

least 5 glomeruli in the  specimen on light microscopy.

Minimal change disease (MCD) was characterized by 

the absence of any conspicuous abnormality on light 

microscopy.

Mesangioproliferative glomerulonephritis (MesPGN) 

was  labeled  in the  presence  of  diffuse  mesangial 

hypercellularity lacking immune deposits (Fig: 1 A).

Focal segmental glomerulosclerosis (FSGS) was 

characterized by the presence of at least one  glomerulus 

showing a segmental area of sclerosis with or without 

accompanying tubular atrophy and interstitial fibrosis (Fig: 1 B).

Membranoproliferative glomerulonephritis (MPGN) 

was labeled in the presence of intense cellular  

proliferation on light microscopy (Fig: 1 C & Fig: 1 E).

IgM nephropathy (IgMN) was labeled when mild to 

moderate mesangial deposition of immunoglobulin A on 

direct immunoflurescene study. 

Figure 1 shows varieties of Histopathologic findings of the 

renal biopsy.

Data including demographic information, clinical diagnosis 

and laboratory findings were   processed and analyzed by 

SPSS version 2015. 

Fig: 1 Histopathologic  findings  of the renal biopsy

 

A. Mesangioproliferative                 B. Focal  segmental 
     glomerulonephritis(MesPGN)        glomerulosclerosis(FSGS)
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C. Membranous                               D. Crescentic   

    glomerulonephritis                          glomerulonephritis

 
E. Membranous                              F. IgA

    glomerulonephritis(DIF)               nephropathy(DIF)

Results  and  Observation

Total admitted childhood nephrotic syndrome during this 

period was 1512 among them renal biopsy were performed 

in 354 cases. All patients selected for biopsy were included 

in our  study. Among the 354 study patient 223 were male 

and 131 were female and male female  ratio  was 1.7:1 

(table-II). Age range of those children were from 15 

months to 12 yrs  and mean  age was 7.1 ± 2.1.

Prevalence of mesangioproliferative glomerulonephritis 

(MesPGN) type was varies in different year. Highest 

number found in 2014 (14) and 2015 (14). Among all 

biopsy cases highestpercentage of MesPGNfound in 2007 

(50%) and lowest percentage 9.08% found in 2011 

(table-III).    

Minimal change disease (MCD) also variable. Highest 

prevalence was 64.29% in 2005 and  gradually decreasing 

the following years 18.52% in 2012, 1.89% in 2013, 

6.90% in 2014 and 3.77% in 2015 (table-III). 

Focal segmental glomerulosclerosis (FSGS) was more or 

less same as other histological types. 14.29% in 2004, 

22.73% in 2006, 9.53% in 2008,  9.09% in 2010,  7.41% 

in 2012, 8.62% in 2014 and 5.66% in 2015 (table-III).

Membranoproliferative  glomerulonephritis (MPGN) was 

found 14.29% in 2004, 7.15% in 2007,  13.64% in 2011,   

5.66% in 2013, 6.90% in 2014  and 9.43% in 2015(table-

III). 

The number of IgM nephropathy(IgMN) had been 

increasing from 17.65% in 2009, 18.18% in 2010, 

13.64% in 2011, 18.52% in  2012, 24.53% in 2013, 

29.31% in 2014to  49.06% in 2015.    

IgA nephropathy (IgAN) was found 14.29%  in 2004, 

4.55% in 2006, 4.76% in 2008, 5.89% in 2009, 11.32% 

in 2013,6.90% in 2014 and 5.66% in 2015.

Systemic lupus erythematosus (SLE) was found 3.57% in 

2004, 4.76% in 2008, 7.41% in 2012 and 3.45% in 2014. 

Membranous nephropathy (MN) was found 3.77% in 2013 

and 10.33% in 2014. Crescentic GN was found 7.41% in 

2012, 1.87% in 2013 and 3.45% in 2014. Acute tubular 

necrosis(ATN) was found in only one patient in2004 

(table-III).

Table I : Demography of the study  children(n=354)

Sex   

 Male  223 M:F=1.7:1

 Female  131 

 Total  354 

   

Age Years  Number  Percentage 

 <2  04 1.13

 2-8  129 36.44

 >8-12  221 62.43

 Total  354 100

Table  II : Renal  biopsy  according  to the  year

Year  Nephrotic  syndrome Renal   biopsy  Percentage 

2004 71 28 39.44

2005 97 28 28.87

2006 125 22 17.60

2007 110 14 12.73

2008 134 21 15.67

2009 84 17 20.24

2010 127 11 08.66

2011 115 22 17.39

2012 160 27 16.87

2013 127 53 41.73

2014 126 58 46.03

2015 236 53 22.46

Total  1512 354 23.41

                         

Discussion

It has been widely accepted that minimal change nephrotic 

syndrome(MCNS) is by far the most common cause of nephrotic 
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syndrome in children. The ISKDC reported almost 30 years ago 

that MCNS was present in 77% of all renal biopsies performed in 

children with idiopathic nephrotic syndrome(INS).5,6 

http://www. nature.com/ki/journal/v55/n5/full/4490758a.html - 

bib2 Others reported MCNS in up to ninety percent.7 More 

recent evidence suggests that the histopathological  spectrum of 

glomerulopathies underlying  INS  is  changing  in both  adults  

and  children.8-10 Studies from Siegel et al (1981) and 

Trachtman et al(1987)have shown a higher incidence of FSGS in 

pediatric patients with steroid-sensitive nephrotic syndrome. 

However, both of these studies focused on high-risk populations 

that were either steroid dependent or frequent relapsers, in 

which a higher incidence of FSGS was found.11,12

Results of this study demonstrated thatmesangial  proliferatve 

Table III : Distribution of renal histopathological types

Fig 3 : Changing  pattern  of  renal  histopathology

year Total 
Renal 

biopy 

Mes 
PGN 

MCD IgMN FSGS MPGN 
 

IgAN MN SLE Cres- 
centic GN 

ATN 

 no no % no % no % no % no % no % no % no % no % no % 

2004  28 08 28.57 06 21.43   04 14.29 04 14.29 04 14.29   01 3.57   01 3.56 

2005  28 04 14.29 18 64.29   02 7.14 04 14.28           

2006  22 04 18.18 07 31.82   05 22.73 05 22.73 01 4.54         

2007  14 07 50.00 05 35.71   01 7.14 01 7.15           

2008  21 05 23.81 11 52.38   02 9.53 01 4.76 01 4.76   01 4.76     

2009  17 05 29.41 04 23.53 03 17.65 02 11.76 02 11.76 01 5.89         

2010  11 03 27.27 05 45.46 02 18.18 01 9.09             

2011  22 02 9.08 11 50.00 03 13.64 03 13.64 03 13.64           

2012  27 06 22.21 05 18.52 05 18.52 02 7.41 05 18.52     02 7.41 02 7.41   

2013  53 20 37.74 01 1.89 13 24.53 07 13.21 03 5.66 06 11.32 02 3.77   01 1.88   

2014  58 14 24.14 04 6.90 17 29.31 05 8.62 04 6.90 04 6.90 06 10.33 02 3.45 02 3.45   

2015  53 14 26.42 02 3.77 26 49.06 03 5.66 05 9.43 03 5.66        0.28 

Table IV:  Histological  diagnosis according to  age(n=354)

Age  MesPN MCD IgMN FSGS MPGN IgAN MN SLE Crescentic 
GN 

Acute 
tubular 
necrosis 

Total  

<2 years  03     01    04 

2-8 Years 30 44 25 06 06 06 02 02 02 01 124 

>8-12 Years 62 32 44 31 31 14 05 04 03  226 

Total  92 79 69 37 37 20 08 06 05 01 354 
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glomerulonephritis was found in  92 (25.98%) cases whichwas 

in  the top position followed by second highest  incidence of 

MCNS in 79 cases which  is about 22.32%.In thelast  twelve 

years series  of renal biopsy other  minor  variety   also  found 

like FSGS(10.45%), membrano proliferative glomerulonephritis 

(10.45%) and IgM nephropathy (19.49%). Our observations 

represent a true decrease in the incidence of MCNS. Studydone  

by Mubarak  et al in 2012 showed that MCD was 23.2%, IgMN 

13.6%, mesPGN 10.2% inrenal biopsy  series which is 

comparable with our study.12 In 2014O biagwu etal found in 

their study that the renal histopathological   result of twenty 

children where 45%were focal  segmental glomerulosclerosis, 

20%MCNS, 15% MPGN, 15%membranous nephropathy  and 

5% me sPGN.13

Another consideration for the rise in the incidence of mesangial  

proliferatve glomerulonephritis is a potential increase in the age 

of  the patients admitted in our center more than 8 to 12 years 

(67.39%). Our results are  similar   with other study that the 

increasing incidence of mesangial  proliferatve 

glomerulonephritis was limited to patients older than eight years 

of age.14,15

It is well recognized that the diagnosis of FSGS in children with 

idiopathic nephrotic syndrome carries a poor prognosis.16,17 

Although initially considered a resistant lesion, recent data 

suggest that more aggressive therapies can induce a response in 

more than 50% of patients.18 This study indicate that a biopsy, 

either at the onset of nephrotic syndrome in patients at risk 

(older than eight years) orduring the early stage of clinical 

course if poor  response to prednisolone therapy are identified, 

will be beneficial in the management of these patients by 

specific diagnosis of the histopathological variety.

IgM nephropathy is a relatively new name in the  list of  

glomerulopathies underlying INS both  in children and 

adults.19,20 However, its  status as a distinct  entity  or even  its 

existence is  under debate till date. More recently, a number of  

reports have been published  mostly from tropical 

countries.21,22 In   our  series  of    renal  biopsy,  we  found 

IgMN   from  2009  and the number  of  patients were 

increasing  subsequent  years. It was the   third most  common  

histological  variety(19.49%).Incidence of other 

histopathological pattern  like MPGN, membranous nephropathy  

are  more  or less same  in different  studies.23

Conclusion

Our study revealed that there are important  changes  in  the 

patterns  of renal   histopathology   of  nephrotic   syndrome in 

children. Now a days mesangial proliferative gloerulonephritis  

and  IgM nephropathy is  emerging.
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