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AIMS AND OBJECTIVES
1.   To study the clinical prole of adult onset nephrotic syndrome at 

our centre.
2.  To conrm the diagnosis and appreciate incidence of different 

etiologies of nephrotic syndrome by histopathological 
examination of renal biopsy.

3.   To study the clinical and biochemical and prole of nephrotic 
syndrome with respect to different histopathological and 
immunouoroscence reports.

MATERIALS AND METHODS
The present study was an observational analysis of all consecutive 
patients presenting to the Institute of Kidney Diseases & Research 
Centre – Institute of Transplantation Sciences (IKDRC-ITS), 
Ahmedabad during the period from January 2012 till December 2013. 
Patients were enrolled in the study on fulllment of dened criteria and 
followed till March 2014. 

Inclusion criteria
Ÿ Age at presentation being 18 years or more
Ÿ Clinical diagnosis of NS or presence of nephrotic range 

proteinuria on investigation, irrespective of renal function.

Patients who had long history of NS, but had undergone renal biopsy 
during the study period were also included. 

Certain patients who did not have nephrotic range proteinuria by 
denition (> 3.5 g/24 hours) were also included if they had marked 
hypoalbuminemia (< 2.5 g/dL) and clinical features and other lab 
parameters suggestive of nephrotic syndrome.

Exclusion criteria
Ÿ Known diabetics who presented with probably diabetic 

nephropathy were not included, as most of such patients were not 
biopsied regularly and diagnosis was made on clinical grounds. 

Ÿ Patients who were lost to follow up within 4 months of starting 
treatment were excluded.

Enrollment 
A detailed history was recorded in each case including age, sex, present 
illness, duration of present illness, past illness, treatment taken, 
personal and family history along with other demographic prole. 
Thorough clinical examination was followed by laboratory 
investigations according to specially designed proforma (on page 76).

Renal biopsy 
Ultrasound guided, percutaneous renal biopsy was carried out in every 
patient using disposable true-cut needle of 16 gauge with the help of 
Biopty gun. The specimen was subjected to histopathological 

examination (H&E, PAS, silver and Gomori'sTrichrome staining) and 
immunourosence study with anti humanIgG, IgM, IgA, C3, C1q, 
antibrin, κ- and λ-light chain antisera. Special staining with Congo 
red was performed in cases with suspicion of renal amyloidosis. 
Electron microscopy  was not performed due to lack of feasibility.

OBSERVATIONS & DISCUSSION
Total 148 patients were enrolled in the present study but 44 patients lost 
to follow up within 4 months of starting treatment so they were 
excluded .There were  total of 104 adult patients fullling the study 
inclusion criteria, who were included in this study  during the period 
from January 2012 till December 2013. They were evaluated for 
etiologies.

Demographics:

Fig 1: Age and gender distribution

Adult patients above the age of 18 years were included, and the eldest 
patient was 68 years old. The mean age at presentation was 37.36 ± 
14.14 years. 

Sixty six (66.35%) patients were males and 33.65 % were females. 
Male: female ratio was 1.9:1 indicating a male preponderance. In this 
study maximum number of patients were young and within the age 
group of 18 to 30 years (38.46%). Only 19 (18.26%) patients were 
older than 50 years. Comparison of demographics with other studies: -
(Table 1)

Comparison of demographics with other studies: -(Table 1)
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The nephrotic syndrome (NS) refers to a classic triad of proteinuria 3.5 g/day/1.73 m2 (in practice > 3-3.5 g/day), 
hypoalbuminemia( <3 g/dl), and edema. Most patients also presents with hypercholestrolemia.1  2012 KDIGO GN 

guidelines denes nephrotic syndrome as Edema, 3+ protein on urine dipstick or 24 hr urinary protein >3.5g/day for adults or >40 mg/hr/m2 for 
children or uPCR>2000 mg/g  and hypoalbuminaemia<2.5 g/dl. Present study was undertaken to know clinical prole, underlying different 
etiologies with special emphasis to histopathology and IF, age and gender distribution of different etiologies of nephrotic syndrome in the Indian 
setup particularly in our hospital which is a tertiary referral centre, and the response and results with prevailing recommended treatment
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Age 
(years)

Present study 
(%) N=104

Cameron JS 
(%)64 
N=506

Woo KT et al65 
(%) 

N=25

AnuradhaS 
et al66 (%) 

N=30

< 30 40 30.8 60 60

31-40 24 15.6 20 33.3

41-50 21 16.4 12 6.7

51-60 11 18.6 4 0
> 60 8 18.6 4 0
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A similar age distribution trend was also found in studies reported by 
Cameron JS64  however Woo KT et al and  AnuradhaS et al66 reported 
higher incidence in 2nd  and 3rd decade of life as compared to our study. 

Presenting features:

Fig 2: Common presenting features (%)

Nearly all patients (99%) presented with edema, while almost half had 
hypertension. Pallor was present in a 32.69% of our patients. Other 
common presenting features included ascites (17.30%), oliguria 
(50%), fever (12.5%), gross hematuria (9.6%), genital swelling 
(11.5%), and dyspnea (15.38%). Four patients of lupus nephritis had 
skin rash and joint pains; one patient of paucimmunecrescentic GN had 
epistaxis. History of URTI, diarrhea and fever was more common in 
patients with MCD and IgA nephropathy.

Past History: 

Fig 3: Past history (%)

Ten patients (9.6%) had past history of hypertension. These patients 
were older than 40 yrs. Ten patients (9.6%) had past history of 
tuberculosis out of them eight patients were of AA amyloidosis and one 
was of MGN. One patient of membranous nephropathy had history of 
ankylosing spondylitis. One patient had history of systemic lupus 
erythematosus since 2007 and had defaulted treatment. One pt of 
MePGN had history of Myasthenia Gravis since 2010 and had 
undergone thymectomy in 2011. This patient had renal dysfunction on 
presentation and improved after steroid treatment. Two pts of Lupus 
nephritis had history of recurrent abortions, one of ATIN had history of 
NSAID intake for ankle sprain, 3 pts had history of jaundice and on 
further investigations one of them had HBV seropositivite and another 
one was HCV seropositive. One pt. of cellular FSGS had history of 
hypothyroidism.

Biochemical parameters: 

Fig 4: Massive proteinuria in different etiologies

The maximum value of proteinuria of 17.8 g/day was observed in a 
patient of AA amyloidosis. It is apparent that massive proteinuria was 
most frequently observed in patients with MGN. 

Etiologies of Nephrotic syndrome: (Table 2)

Fig5 : Histopathological diagnosis (no. of pts)

Most common cause of adult onset nephrotic syndrome in our study 
was Membranous nephropathy 27.88%, followed by FSGS 16.34%, 
followed by MCD 11.53%. Other common causes were MePGN 
10.57%, Amyloidosis 10.57%, Lupus Nephritis 8.65%. Other less 
common causes were MPGN 4.80%, PIGN 2.88%, IgA 2.88%, IgM 
1 . 9 2 % ,  P a u c i m m u n e C r e s c e n t i c  G N  0 . 9 6 %  a n d 
Acutetubulointerestitial nephritis 0.96%. In present study out of 38 
females 8 (21%) females had Lupus nephritis as cause of Nephrotic 
syndrome. 

Comparison of etiologies with other studies –(Table 3) 

Most common cause of adult onset NS in our study was MGN (27. 
88%) followed by FSGS (16.34%).Shanbhaget al68, Orth et al71, 
Haas et al46 and Medawar et al72 also report membranous 
nephropathy as the commonest morphological variety of adult 
nephrotic syndrome. Present study ndings are similar to as reported 
by Medawar et al72 except that Medawar et al reported more cases of 
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Diagnosis No. of patients (%)

MGN 29 (27.88%)

FSGS 17 (16.34%)

MCD 12 (11.53%)

MePGN 11 (10.57%)

Amyloidosis 11 (10.57%)

Lupus Nephritis 9 (8.65%)

MPGN 5 (4.80%)

PIGN 3 (2.88%)

IgA 3 (2.88%)

IgM 2 ( 1.92%)

PaucimmuneCrscentic GN 1 ( 0.96%)

ATIN 1 (0.96%)

FSGS Types No. of pts

NOS 6
Perihilar 2

Cellular 5
Tip 1

collapsing 3

LN type No. of pts

IV 7

V 1

VI 1

Amyloidosis type No. of pts
AA 9
AL 2

HPE Present 
study 
(%) 

N=104

Camer
on 

JS64 
(%) 

N=506
Yr 

1985

Shanbhag 
et al68 

(%) N=67
Yr 1973

Orth et 
al71 
(%)
Yr 

1998

Haas et 
al46 (%) 
N=233

Yr 1997

Medaw
ar et 
al72 
(%)
Yr 

1990

Singh 
RG et 
al73 
(%) 

N=30
Yr 

1983

MCD 11.53 22 5.97 20 15 12 36.7

FSGS 16.34 11.8 7.5 15 35 16 16.7

MGN 27.88 19.7 47.76 40 33 28 3.3
MePG

N
10.57 16 19.4 - - - 6.7

MPG
N

4.80 9.8 8.95 7 2 17 6.7

IgAN 2.88 - - - 9 - -

IgMN 1.92 - - - - - -

Lupus 8.65 10.8 - - - - -

Amyl
oid

10.57 5.9 10.45 - 4 13 10

Others 4.80 3.2 - 18 3 14 19.9



MPGN and no cases MePGN as compared to our study. These studies 
also suggest rising incidence of FSGS (7.5% Shanbhag et al Yr 1973, 
35 % Haas et al Yr 1997).

Comparison of etiologies with Indian studies- (Table 4) 

Incidence of FSGS is increased in recent studies from different parts of 
India as compared to previous studies. In studies done by Goyal et al 
and M. Rathi et al FSGS was the commonest cause and MGN was 
second most common cause of adult NS. Agarwal et al and Das et al 
have reported secondary glomerular diseases (LN/ Amyloidosis) as 
most common cause of adult NS. The marginal difference in 
prevalence of histopathological pattern in different studies could be 
attributed to different study selection criteria and the different 
populations from different geographic areas under study.

Clinical parameters in different subgroups: (Table 5)

Hypertension was least common in amyloidosis patients (18.8%), 
while in MePGN and MCD its incidence was 45.4% and 25% 
respectively. In membranous nephropathy hypertention was present in 
8/29 (27.58 %), in FSGS 9/17 (52.9%), in MPGN 3/5 (60%) and in 
PIGN 3/3 100% of patients. Most of the patients of MCD, MePGN and 
PIGN required antihypertensives only for short duration whereas most 
patients with FSGS, LN & MPGN required antihypertensives for 
longer duration. 

Microscopic hematuria was present in all patients with IgAN, IgMN 
and crescentic GN. All patients with lupus nephritis (100%) had either 

microscopic hematuria (77.8%) or macroscopic hematuria (22.2%). 
Majority of patients with MPGN (80%), MePGN (63.6%) and FSGS 
(47%) had presence of hematuria on urine examination; incidence 
amongst amyloidosis, MCN and membranous nephropathy was 18%, 
25% and 27.5% respectively. 

Macroscopic hematuria was reported in 10 patients (9.6%) in this 
series, with it being most in IgAN (3 of 3 pts, 100%), PIGN (3 of 3 pts, 
100%) and LN (2 of 9 pts, 22.2%). One patient (100%) of ANCA 
associated crescentic GN also presented with macroscopic hematuria. 
On follow up it has been observed that with treatment in all the 
etiologies decreasing hematuria was also important predictor of 
preservation of renal function along with improvement in clinical 
status and reduction in severity of proteinuria. 

Renal insufciency in the form of serum creatinine > 1.4 mg/dL on 
presentation was seen in all patients with LN and crescentic GN ; while 
it was also more common in Amyloidosis (63.6%) followed by MPGN 
(60%), FSGS (52.9%), MePGN (45.45%), MGN (37.93%), IgAN 
(33.33%), and MCD (33.3%). Renal function improved in all the 
subgroups except in patients with renal amyloidosis. Follow up 
outcome of important individual categories is discussed later on. 

Complications of nephrotic syndrome: 

Fig. 6 Complications of nephrotic syndrome (%)

Of the total 104 patients Complications occurred in 53.84% patients, 
with lower limb deep vein thrombosis in 5 (4.8%), renal vein 
thrombosis in 2 (1.92%), peritonitis in 8 (7.69%), cellulitis in 2 (2%), 
massive pleural effusion in 5 (4.8%) and AKI in 10 (9.6%) cases. Other 
complications included perinephric hematoma as a complication of 
renal biopsy in 2 patients (1 with amyloidosis, 1 with lupus nephritis) 
which were managed conservatively. 

Progression of renal dysfunction was encountered in total 14 (13.46 %) 
patients which included 3 pts of MGN (3of 29, 10.34%), 7 pts of 
amyloidosis (7 of 11, 63.63%), 2 pts of FSGS (2of 17, 11.76%), 1 pt Of 
MePGN (1of 11, 9.09%) and 1 pt of LN (1 of 9, 11.11%). Out of these 
14 pts 10 pts developed ESRD and became dialysis depedent during 
follow up period. Five patients of Amyloidosis, 2 pts of MGN, 2 pts of 
FSGS collapsing variant and one pt. of lupus nephritis progressed to 
ESRD and became dialysis dependent. Two pts of Amyloidosis, one pt 
of MePGN and one pt of MGN not responded to any form of treatment 
and had gradual worsening of renal function but not required dialysis 
during follow up period. Two patients of in this study died during the 
follow up period. Both were suffering from advanced renal 
amyloidosis with vascular involvement. 

SUMMARY AND CONCLUSIONS
Total 104 patients of adult onset nephrotic syndrome were included in 
the present study to evaluate clinical features, incidence of different 
histopathological lesions and response to various treatment protocols.
All patients were subjected to renal biopsy with histopathological and 
immunouorescence examinations. Diabetics and patients who lost to 
follow up within four months of starting treatment were excluded from 
the study. 

1. Clinical features:
The commonest age-group of patients with adult onset nephrotic 
syndrome was 18 to 30 years. Most patients were under 50 years of age, 
and male to female ratio was 1.9:1. Edema (pedal/facial) was the 
cardinal symptom of presentation, seen in 99.03% patients. 
Hypertension was detected in 50% patients. Frank hematuria was seen 
in 10 (9.68%) cases which included 3 patients with IgA nephropathy, 3 
patients PIGN, 2 patients with LN, 1 patient with MPGN and one 
patient with ANCA associated crescentic GN. Hypertension was 
uncommon in patients with amyloidosis (1.92%) MGN (27.58%) and 
MCD (25%). Nearly half of the patients with MPGN (60%), FSGS 

Referenc
e 

Date et 
al

Agarwa
l et al

Aggar-
wal at al

Das et 
al

Goyal 
et al

M. Rathi 
et al

Present 
study 

year 1971-85 1987-
95

2000 1990-
2008

2010-
12

2002-07 Jan 2012-
dec.2013

Place vellore Delhi Rohtak Hydra
b-ad 

Kolka
ta 

chandiga
rh

Ahmedab
ad 

IKDRC 

No of 
Pts 

1532 2250 404 1615 410 364 104

FSGS 18.6 20 17.6 15.2 27.4 30.6 16.34

MGN 13.6 20 16.9 10.1 24.6 24.4 27.88

MPGN 13.9 11.6 18.2 5.7 6.6 17.9 4.80

MCD 35.8 37 33.3 21.8 27.1 14.8 11.53

DPGN/
PIGN

2.5 14.9 1.6 2.8 2.88

IgA/Me
PGN

4.5 11.2 10 13.8 8.1 1.8 13.45

CSGN 2.8 9.7 0.8 3.7 0.96

Sec. 
glomerul

ar 
diseases

16.7 41.5 21.3 20.9 11.9 11 19.22

HPE Hyper-
tension 

(%)

Hematuria 
(%)

Anemia 
(%)

Renal insufciency (%)

on 
presentation

on last FU

MCD 3/12(25) 3/12 (25) 5/12(33.3
3)

 5/12 (33.33) 0/12 (0)

FSGS 9/17 
(52.9)

8/17(47) 10/17 
(58.8)

9/17(52.9) 3/17(17.6)

MGN 8/29 
(27.58)

7/29 
(24.13)

9/29 
(31.03)

11/29 (37.93) 3/29(10.34)

MePGN 5/11 
(45.45)

7/11 
(63.63)

3/11 
(27.2)

5/11 (45.45) 2/11 (18.18)

MPGN 3/5 (60) 4/5 (80) 2/5 (40) 3/5 (60) 2/5 (540)

Lupus 7/9 (77.7) 9/9 (100) 8/9 (88.8) 9/9 (100) 3/9 (33.33)

Amyloid2/11 (18.8) 2/11 
(18.8)

8/11 
(72.7)

7/11 (63.63) 8/11(72.72)

IgAN 2/3 
(66.66)

3/3 (100) 0/3 (0) 1/3 (33.33) 0/3(0)

IgMN 0/2 (0) 1/2 (50) 0/2 (0) 0/2(0) 0/2(0)

CrGN 1/1 (100) 1/1 (100) 0/1 (0) 1/1 (100) 0/1 (0)

PIGN 3/3 (100) 3/3 (100) 2/3 (66.6) 2/3 (66.6) 0/3 (0)

ALL 44/104 
(42.3)

46/104(44
.23)

47/104(4
5.19)

54/104(51.92
)

21/104(20.1
9)
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(52.94%), and MePGN (45.45%) had hypertension at presentation. 
Most patients with lupus nephritis (77.77%) and IgAN (66.66%) had 
hypertension. 

2. Laboratory parameters:
Mean 24 hour urinary protein excretion was 6.46 ± 3.14 g per day. 
More patients with FSGS, membranous nephropathy and amyloidosis 
presented with massive protienuria. 

Serum cholesterol levels was near normal in nephrotic presentation of 
pauci-immune crescentic GN and amyloidosis, while highest group 
mean was observed in patients with MCN.

Microscopic hematuria was present in near to half of adult nephrotics 
(44.23%). The incidence was low in MCD (25%) and MGN (27.7%). 
Hematuria was Particularly high in FSGS (47%), MPGN (60%), 
MePGN (63.6%), lupus nephritis (100%) and IgAN (100%). 

3. Histopathological diagnosis:
When taken together, MCN-FSGS complex was the overall leading 
cause of adult onset nephrotic syndrome, present in 28.2% patients. 
Membranous nephropathy was the single most common etiology 
(27.88%), followed by FSGS   (16.34%), MCD (11.53%), idiopathic 
mesangial proliferative GN (10.57%), Amyloidosis (10.57%), Lupus 
Nephritis (8.65%), MPGN (4.8%), PIGN (2.88%). IgA nephropathy 
(2.88%) IgM nephropathy (1.92%), ATIN (0.92%) and pauci-immune 
crescentic GN (o.92%) were other uncommon casues. Similarly a 
higher incidence of amyloidosis could be explained on the basis of 
high prevalence of tuberculosis in the community, which was the 
commonest cause of secondary amyloidosis.

4. Renal function at presentation:
Overall renal insufciency (s.creatinine>1.4 mg/dl) at the time of 
presentation was present in 47 patients (45.19%) of nephotic syndrome 
but majority of them responded to treatment so renal insufciency at 
last follow up was present in only 20(19.23%) patients. Renal 
insufciency at the time of presentation was found in 37.9% patients 
with membranous nephropathy, 33.3% patients with MCD and 
18.18% patients of MePGN. It was seen in higher proportions in cases 
with FSGS (52.9%), MPGN (60%), amyloidosis (63.6%), lupus 
nephritis (100%) and crescentic GN (100%).

Most of the patients of SLE, FSGS, Crescentic GN improved after 
treatment but most of the patients of amyloidosis had relentless 
progression of renal dysfunction.

5. Age and gender distribution of different diseases:
Majority of the patients of MCD, FSGS, MePGN and LN nephritis 
were younger (<40 yrs) as compared to Membranous nephropathy in 
which majority of the patients were above the age of 40 yrs. Overall 
nephrotic syndrome was more common in males as compared to 
females.
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