www.nephropathol.com

DOI: 10.15171/jnp.2017.49

J Nephropathol. 2017;6(4):304-308

Journal of Nephropathology
Histologic patterns of primary adult onset nephrotic syndrome
and their clinical characteristics; a single center study from
South India
Gurudev Konana1, Vijay Varma1*, Mahesh Eswarappa1, Sonika Puri1, Gireesh Mathihally1, Rakesh
Madhyastha1, Sujeeth Reddy1, Vijaya Mysorekar2, Clement Wilfred2
Department of Nephrology and 2Department of Pathology, M.S. Ramaiah Medical College, Bengaluru, India

1

ARTICLE INFO

ABSTRACT

Background: The histologic pattern causing nephrotic syndrome (NS) and their clinical
outcome varies depending on age, sex, race, socioeconomic status and geographic location.
There has been a changing trend in the histologic spectrum of NS in the last few decades,
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Patients and Methods: All adults (≥ 18 years) with nephrotic range proteinuria who underwent
renal biopsy from August 2012 to February 2015, were consecutively included in this
prospective study. NS caused by diabetes and other secondary glomerular diseases were
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Results: Eighty (65.4%) patients were males and 42 (34.4%) were females. The median age
Biopsy
at the time of biopsy was 36 years (interquartile range [IQR]: 24.8–45). The most common
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lesions were minimal change disease (MCD) in 40.2%, membranous nephropathy (MN)
Focal segmental glomerulosclerosis
in 24.6% and focal segmental glomerulosclerosis (FSGS) in 16.4% of the patients. MCD
Glomerulonephritis
was observed mostly commonly in the age group 18-35 years and MN was seen mostly
IgA nephropathy
commonly in age group 36-55 years.
Conclusions: MCD still continues to be leading cause of NS in south Indian adults as
evidenced from previous studies from this region. Other common causes include MN and
FSGS. The incidence of MPGN is on the decline.
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Implication for health policy/practice/research/medical education:

Our study is a showcase of the different histologic spectrum of primary nephrotic syndrome (NS) in South Indian adults.
Minimal change disease (MCD) is the most common lesion found in our patients as opposed to data from other developed
nations where focal segmental glomerulosclerosis (FSGS) is an emerging entity and the most common lesion. Also the
incidence of membranoproliferative glomerulonephritis was very low in our population which probably is indicative of better
infectious control practices that we use these days. Our study highlights that heterogeneity in the histologic spectrum of NS
is influenced by region, race, genetic and environmental factors.
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1. Background
Nephrotic syndrome (NS) accounts for the most
common indication for renal biopsy in our nephrology
practice. In single center biopsy series by Das et al (1),
and Narasimhan et al (2), NS accounted for 49% and
65% of cases respectively, for whom renal biopsy was

performed. It is defined as a syndrome comprising
of proteinuria more than 3.5 g/d, hypoalbuminemia,
edema, hyperlipidemia, and lipiduria. The histologic
pattern causing NS and their clinical outcome varies
depending on age, sex, race, socioeconomic status
and geographic location (2-4). Also there has been a
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changing trend in the histologic spectrum of NS in
the last few decades, in India as well as worldwide with
a notable increase in incidence of focal segmental
glomerulosclerosis (FSGS) with a decrease in the
incidence of minimal change disease (MCD) (2,3,5,6).
Data from Indian chronic kidney disease (CKD)
registry show that 13.8% of CKD are caused by
chronic glomerulonephritis. This data indicates a high
burden of glomerular disease in a developing country
like India and the role of prompt diagnosis, treatment
and follow up which go a long way in preventing the
progression of disease (7). Improvements in imaging
techniques and biopsy needles have optimized the
efficacy and minimized the risk of complications
associated with renal biopsy making it an indispensable
tool for diagnosis of NS.
2. Objectives
The aim of the present study was to find the histologic
spectrum of adult NS in our institution and to
compare it with data from other centers.
3. Patients and Methods
3.1. Study population
M.S Ramaiah Medical College is a tertiary care
center in North Bangalore catering to referrals from
Karnataka, Andhra Pradesh, Tamil Nadu, Orissa and
West Bengal. All adults (≥ 18 years) with nephrotic
range proteinuria, who underwent renal biopsy from
August 2012 to February 2015, were consecutively
included in this prospective study. Nephrotic range
proteinuria was defined as proteinuria >3.5 g/1.73 m2
body surface area per day. NS caused by diabetes and
other secondary glomerular diseases were excluded.
Blood samples were checked for blood sugars,
hemoglobin, platelet counts, serum creatinine (sCr),
blood urea, total protein, serum albumin (SA), lipid
profile, coagulation profile, HIV, hepatitis B surface
antigen and anti‑hepatitis C virus antibody for all
patients.
Additional investigations such as antinuclear antibody
(ANA), anti‑double stranded deoxyribonucleic acid,
complement levels C3 and C4 as well as anti‑neutrophil
cytoplasmic antibody were performed as and when
indicated. All patients underwent an ultrasound
guided renal biopsy under local anesthesia using
18G automatic spring loaded biopsy gun. Patients
were observed for 24 hours for procedure related
complications. The biopsy material was subjected to
histopathology with hematoxylin and eosin stain and
immunofluorescence (IF). IF examination was done
by direct method using fluorescein isothiocyanate
conjugated antibodies against immunoglobulin G, A
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and M, complement C3, C1q, kappa and lambda light
chains.
3.2. Ethical issues
1) The research followed the tenets of the Declaration
of Helsinki; 2) informed consent was obtained, and 3)
the research was approved by the ethical committee of
Ramaiah Medical College, Rajiv Gandhi University of
Health sciences, Bengaluru, India.
3.3. Statistical analysis
The data was analyzed using SPSS Version 18.0.
Descriptive statistics of demographic variables were
analyzed and reported as mean values (standard
deviation; SD). The data of variables such as 24 hour
urinary protein and serum creatinine was skewed, so
descriptive statistics were reported as median values
(interquartile range, IQR). Analysis of variance
(ANOVA) test was used to compare demographic
data between the three major histologic patterns and
post hoc test was done for comparison between any
two combinations among the three major histologic
patterns. Kruskal-Wallis test (non-parametric test)
was used to compare the median 24-hour urinary
protein and serum creatinine between the three major
histologic patterns. Kaplan–Meier curves were used
to calculate the median time for complete remission,
partial remission and relapse. P values of <0.05 were
considered to indicate statistical significance.
4. Results
A total of 122 patients who presented with NS were
included for analysis. Eighty (65.4%) patients were
males and 42 (34.4%) patients were females with a
male to female ratio of 1.90:1. The median age at the
time of biopsy was 36 years (IQR: 24.8–45). Majority
of the patients (76.3%) were found to be less than 45
years of age. The histologic patterns causing NS are
presented in Table 1. The most common lesions were
MCD in 40.2% (n = 49), membranous nephropathy
(MN) in 24.6% (n = 30) and FSGS in 16.4% (n = 20) of
the patients. IgA nephropathy (IgAN) in 7.4% (n = 9),
non IgA mesangioproliferative glomerulonephritis
(MesPGN) in 4.1% (n = 5), diffuse proliferative
glomerulonephritis (DPGN) in 3.3% (n = 4), IgM
nephropathy in 2.5% (n = 3) and membranoproliferative glomerulonephritis (MPGN) in 1.6%
(n = 2) of the patients constituted the remainder of
the histologic spectrum.
Among the 80 males, the most common pathology
was MCD (33.8%) followed by MN (28.8%). The
same trend was observed even among females. In
terms of renal diagnosis by age distribution, MCD
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Table 1. Histological spectrum of adult onset nephrotic syndrome (N =Primary
122) adult nephrotic syndrome in India
Primary pathology
Minimal change disease
FSGS
Membranous GN
IgA nephropathy
MPGN
DPGN
Mesangioproliferative
IgM nephropathy

Cases
No. (%)
49 (40.1)
20 (16.3)
30 (24.5)
9 (7.3)
2 (1.6)
4 (3.2)
5 (4.0)
3 (2.4)

was observed mostly commonly in the age group 1835 years, followed by 36-55 years age group. Whereas
MN was seen mostly commonly in age group 3655 years with similar distribution in age groups 1835 years and 55-75 years. FSGS showed variable
distribution in different age groups (Figure 1).
The baseline demographic data of the patients with
the three major histologic patterns of NS (MCD, MN
and FSGS) are shown in Table 2. The FSGS patients
had significantly higher systolic blood pressure
(BP) and diastolic BP compared to MCD and MN
patients (P < 0.001 [systolic BP], P = 0.002 [diastolic
BP]). On the other hand, the MN patients exhibited
significantly increased daily proteinuria (g/d) (median:
9.5 IQR [6.6–12], 5.6 [4.1-6.9]for MCD, 4.5 [3.9–5.4])
for FSGS, P < 0.001) and lower SA levels (P < 0.001)
when compared to MCD and FSGS patients. MCD
patients had significantly lower serum creatinine (mg/
dL) levels at presentation (median: 0.90 IQR [0.86 –
1.0], 1 [0.97–1.27] for FSGS, 1 [0.90–1.10] for MN,
P = 0.029) than FSGS and MN patients.
5. Discussion
The etiologies of NS vary between different countries
and also within the same country. In the present study
conducted at a single center in south India, MCD
(40.2%) was found to be the most common histologic
pattern causing NS. This is contrary to the results of
several recent Indian studies from North India (5), and
Eastern India (8), and South India (2) which report the
incidence of MCD as 14.8% (fourth most common
in their study), and 23.9% (second most common in
their study) and 11.6% respectively. While all three
studies report FSGS as the most common pattern
with a frequency of 30.6% and 27.4% in the first two
studies, Narasimhan et al reported a lower frequency
of 17%. It is also possible that relative frequency of
MCD incidence itself might have increased in our area.
Studies from other Indian centers done from 1971–
2008 (1,9-11), which included south Indian centers
noted showed that MCD was the most common
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Gender
(Male: Female)
27:22
14:6
23:7
6:3
0:2
3:1
5:0
2:1

Age at renal biopsy
Median (range)
31 (22.5-43.5)
35 (23-44.3)
43.5 (36-53)
33 (29.5-45)
-

Figure 1: Distribution of three major pathological types of NS in our study population by age.
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Figure 1. Distribution of three major pathological types of NS in
our study population by age.

etiology of NS, supporting the findings from our
study. The reason for this could be due to differences
in the genetic and environmental factors within various
regions of the country, as well as center level variations
in the indications and threshold for performing renal
biopsy. Rathi et al have studied the changing histologic
spectrum of adult NS over 5 decades in north India
and found that there was nearly five-fold increase in
the incidence of FSGS, 3-fold increase in MN and a
10-fold reduction in DPGN while there was no major
change in incidence of other diseases (5). Also they
had used electron microscopy (EM) in about one
fourth of the patients, which can explain the increased
diagnosis of FSGS and MN, which are otherwise
likely to be misdiagnosed as MCD. Studies done in the
United States have clearly demonstrated increasing
incidence of FSGS in both African‑American and
white populations, making it the most common cause
of NS in their adult population (3,12-14).
The incidence of MPGN in our study was low (3.3%).
There are other studies which support this trend of
declining incidence of MPGN probably owing to
better infection control and lifestyle practices over
time (2,9). The fact that we did not use EM could be
one of the reasons for such a low incidence in our
study group.
In our study IgAN was seen in 7.4% of the patients,
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Table 2. Demographics of the patients with the three major pathological types of NS in our study population
Parameter

MCD
Mean (SD)

FSGS
Mean (SD)

MN
Mean (SD)

P value

MCD vs
FSGS

MCD vs
MN

FSGS vs
MN

Height (cm)
Weight (kg)
Systolic BP (mm Hg)
Diastolic BP (mm Hg)
Total protein (g/dL)
Albumin (g/dL)
Serum TC (mg/dL)
Serum HDL-C (mg/dL)
Serum LDL-C (mg/dL)
TG (mg/dL)
Hb%

169.2 (5.5)
65.3 (9.9)
123.7 (10.1)
79.5 (4.6)
5.6 (0.5)
1.9 (0.4)
273.5 (29)
41.9 (7.2)
140.5 (16.9)
298.7 (35.5)
13.3 (0.73)

167.8 (6.7)
64.6 (5.4)
142.6 (15)
85.8 (10.2)
5.9 (0.3
2.3 (0.3)
261.7 (22)
43 (5.1)
125.9 (13.9)
283.9 (20.8)
12.9 (1)

166.5 (4.5)
66.6 (8.7)
134.8 (12.1)
81.5 (5.8)
5.4 (0.5)
1.8 (0.5)
280 (37.5)
45.2 (8.2)
144.7 (19)
295.2 (43)
13.6 (1.4)

0.127
0.701
<0.001
0.002
<0.001
<0.001
0.203
0.217
0.004
0.395
0.069

<0.001
<0.001
0.003
<0.001
0.006
-

<0.001
0.179
0.122
0.105
0.356
-

0.025
0.025
<0.001
<0.001
0.001
-

following the trend of a low prevalence as reported by
other Indian studies (4.5%-14%) (1,5,8-11). However
IgAN is a very common cause of NS in countries like
China and Korea (20%–28%) (4,6,15).
The age wise distribution of renal diseases seen in
our study, is similar to the findings in the study by
Narasimhan et al (2), where predictably MCD is seen
predominantly in younger population, while MN is
seen in more older population (35-55 years). Registry
data from some European countries like Italy (16) and
Spain (17), and also recent data from Asian countries
like China (15) and Japan (18), have also reported
similar age trends for MN. The incidence of MN in
these studies ranged from 20.7% in the Chinese study
to 44.1% in the Italian registry data. In our study, MN
was the second most common group constituting 24.6
% of all the cases of adult NS.
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6. Conclusions
In our study primary NS occurred in adults younger
than 45 years of age, more so in males. There is
considerable heterogeneity in the histologic spectrum
of NS which is influenced by region, race, genetic
and environmental factors. MCD still continues to
be leading cause of NS in south Indian adults as
evidenced from previous studies from this region.
Other common causes include MN and FSGS. The
incidence of MPGN is on the decline.

2.

Limitations of the study
The main limitation of our study was our inability to
perform electron microscope for our cases owing to
non-availability of this facility at our center and poor
affordability of our patient population. The other
limitations were the small sample size, this being a
single center study and lack of data on complications
related to renal biopsy.
www.nephropathol.com
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