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ABSTRACT

Background: India is a vast country with four geographical zones. Zonal heterogeneity amongst prevalent adult
glomerular diseases is expected and has not been analysed in past studies.

Methods: We conducted clinico-histological correlation of 290 kidney biopsies for adult glomerular diseases (GD) at
tertiary teaching hospital in Eastern India between January 2013 and December 2015 and compared our data with
biopsy data from other geographical zones in India to evaluate zonal variability (intra/inter) of adult glomerular
diseases.

Results: Males dominated all clinical syndromes except subnephrotic proteinuria (SbNP). IgA Nephropathy (IgAN,
41.1%) and Focal Segmental glomerulosclerosis (FSGS, 17.3%) were prevalent primary GD whereas Lupus nephritis
(LN, 52.2%) and diabetic nephropathy (DN, 23.9%) were prevalent secondary GD. IgAN (44.4%) and LN (33.2%)
dominated SbNP group whereas FSGS (30.2%) and Membranous nephropathy (MGN, 22.3%) dominated nephrotics.
Mean eGFR (CKD-EPI) amongst EyRD and RPRF was 39.6+12.9 and 6.2+2.9 ml/min/1.73m? respectively. In
contrast, biopsies from East India showed MCD prevalence, followed by FSGS. Kidney biopsy data from West India
showed MCD prevalence whereas Northern India and South India studies showed FSGS and MCD prevalence, but
later data showed an IgAN emergence, as in our data.

Conclusions: There is considerable heterogeneity in prevalent adult glomerular diseases in different geographical
zones (inter and intra) in India. FSGS and MCD were the most prevalent in all zones. Our study showed IgAN
prevalence in East Zone, similar to South India. Reason was, increased number of kidney biopsies in EyRD (eGFR
30-60 ml/min) and subnephrotic proteinuria.

Keywords: Renal biopsy, Glomerular diseases, Histopathology, Clinicohistological correlation

INTRODUCTION

In the present scenario, evidence-based nephrology holds
the key to effective management of renal diseases. Renal
biopsy can precisely diagnose and characterize renal
diseases. Glomerular diseases (GD) presents as nephrotic
syndrome (NS), acute nephritic syndrome (ANeS),
rapidly progressive renal failure (RPRF), acute kidney
injury (AKI), and chronic kidney disease (CKD).!

Maintaining renal biopsy registry is the first step towards
data generation and in getting an insight about the
regional prevalence of GD in both developed and
developing countries.? In India, these registries are
maintained by various tertiary care teaching institutes
such as All India Institute of Medical Sciences (AIIMS),
Post Graduate Institute of Medical Education and
Research (PGIMER), Chandigarh, Sanjay Gandhi Post
Graduate Institute of medical education (SGPGI),
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Lucknow and Christian Medical College (CMC), Vellore,
etc, and are useful for publication of data about the
prevalent glomerular diseases.*** India being the seventh
largest and the second most populated country in the
world, is expected to have regional variations (inter/intra)
in prevalent GD. We conducted a clinicopathological
study of biopsy proven renal diseases with an aim to
determine the prevalent GD in eastern India, and to assess
the inter- and intra-regional variations of prevalent GD
comparing various studies from the four different
geographical zones of India.

METHODS

This study strictly adheres to the tenets of the Declaration
of Helsinki, and prior approval of the institutional ethical
committee was received. Mandatory consent was taken
from all patients explaining the procedure and possible
complications with management strategy. This study was
conducted at a tertiary care teaching hospital in Eastern
India (Command Hospital, Kolkata) from January 2013
to December 2015. All renal biopsies in adults (>18
years) with either daily proteinuria >500 mg with
suspicion of GD or early renal dysfunction with normal
sized Kidneys irrespective of proteinuria or suspected
RPRF/AKI were analysed. Renal allograft biopsies were
excluded. Biopsy proforma with personal details,
investigations, clinical syndrome, and later filled with
renal biopsy report were maintained.

We classified renal diseases into different clinical
syndromes: nephrotic syndrome (NS), subnephrotic
proteinuria (SbNP), AKI, early renal dysfunction (EyRD,
CKD-EPI eGFR 30-60 ml/min), RPRF, and AUA, using
standard definitions.*? Proteinurics with serum creatinine
<1.2 mg/dl were divided into NS and SbNP whereas
those with serum creatinine >1.3 mg/dl were divided into
either EyRD or RPRF or AKI depending on their clinical
profile irrespective of proteinuria. Diabetic patients
underwent renal biopsy for either unexplained nephrotic
range proteinuria, renal dysfunction without evidence of
diabetic retinopathy, or a suspicion of non-diabetes renal
disease (NDRD).

After obtaining consent, renal biopsy was done under
aseptic precautions with ultrasound guidance, using Bard
® Max-core disposable core biopsy instrument (16G and
18G biopsy instruments for kidney depth <5.0 cm and
>5.0 cm respectively). All biopsies consisted of two cores
of 0.5-1.0 cm length for light microscopy (LM) and direct
immunofluorescence (DIF). Electron Microscopy (EM)
was conducted in 17 biopsies. All biopsy cores were
taken from left kidney except few from right kidney
(explained in results section).

A single reference laboratory processed all the renal
biopsies, and all were evaluated by a senior
nephropathologist. LM was done using various stains.
Haematoxylin and eosin (H&E) stain was used to assess
cellularity and architecture, while Periodic acid-Schiff

(PAS) for staining stain carbohydrate moieties in the
membranes of the glomerular tuft and tubules, Jones-
methenamine silver to enhance basement membrane
structure, Congo Red for amyloid deposits and Masson's
trichrome to identify collagen deposition and assess the
degree of glomerulosclerosis and interstitial fibrosis. DIF
was performed using FTTC conjugated antibodies against
IgG, IgM, IgA, C3 and C1q and kappa and lambda light
chains, the staining was semi-quantitatively graded as per
intensity (0 to 3+). Renal diseases were histologically
classified into primary glomerular disease (primary GD)
and secondary glomerular disease (secondary GD).

Primary GD were divided into minimal change disease
(MCD), focal and segmental glomerulosclerosis (FSGS),
membranous glomerulopathy (MGN), IgA nephropathy
(IgAN), Non-1gA mesangioproliferative
glomerulonephritis (MesPGN), C3 glomerulonephritis
(C3GN), membrano-proliferative  glomerulonephritis
(MPGN), diffuse proliferative  glomerulonephritis
(DPGN) and chronic sclerosing glomerulonephritis
(CSGN). Crescentic glomerulonephritis (CrGN) was
included in primary GD for analysis and included ANCA
associated  vasculitis (AAV), whereas crescentic
presentation in IgAN, Lupus Nephritis (LN), and other
glomerular diseases were included in the respective
primary and secondary GD groups. Secondary GD were
classified into lupus nephritis (LN), Amyloidosis/light-
chain deposit disease (LCDD), infection diseases related
glomerulonephritis (IRGN), diabetic nephropathy (DN)
and benign nephrosclerosis (BN). Diabetes mellitus
patients who underwent renal biopsy for suspected
NDRD were divided into DN, NDRD, DN+NDRD. Pure
DN was included in DN group whereas NDRD and
ND+NDRD were tabulated under the respective GD.
Tubulointerstitial disorders were divided into acute
tubulointerstitial nephritis including acute tubular
necrosis (ATIN), and chronic tubulointerstitial nephritis
(CTIN).

The data was analysed with Statistical package for social
sciences version 17.0 (SPSS, IBM, USA) for analysis.
Descriptive statistics were used. p<0.05 was considered
statistically significant. We compared our data with the
renal biopsy data from different geographical zones of
India (Eastern, Western, Northern and Southern India).

RESULTS

A total of 338 renal biopsies were done at our department
during the study period, of which 290 biopsies qualified
analysis as per inclusion criteria and 48 renal biopsies
were excluded (being allograft biopsies). 286 patients
underwent left renal biopsy whereas right renal biopsy
was done in four patients with following indications: two
patients with NS and absent left kidney, one patient with
proteinuria and horseshoe kidney, and one patient had
left-to-right crossfusion and malrotation of left kidney
with hematuria and SbNP.
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Table 1: Comparison of baseline characteristics in males and females.

S.No Variable Male (n=212) Female (n=78) P value
1. Age in years (mean+SD) 40.73+£14.22 41.23+13.70 0.7
2. Oliguria, N (%) 48 (22.6) 20 (25.6) 0.45
3. Hypertension, N (%) 145 (68.3) 31 (39.7) 0.03
4. Hemodialysis, N (%) 26 (12.2) 10 (12.8) NS
5. Hemoglobin, in g/dL (mean+SD) 11.63+1.85 10.65+1.99 0.3
6. Creatinine, in mg/dl (mean+SD) 2.98+2.39 2.58+2.02 NS
7. 24 hrs urine protein, in mg/day, (mean+SD) 2071.4+2319.36 2673.4+1926 0.06
8. Cholesterol, in mg/dl, (mean+SD) 177.67+81.61 184.07+£72.31 NS
9. ANA, N (%) 6 (2.8) 18 (23.1) 0.02
10. dsDNA, N (%) 8 (3.7) 21 (26.9) 0.03
11. p ANCA, N (%) 12 (5.6) 8 (10.2) 0.08
12. Glomeruli (mean+SD) 18.44+7.5 18.13+7.98 NS

Table 2: Table depicts baseline characteristics of patients according to clinical syndromes.

Variable (sz)

Age (years) 39.9+13.6  35x15.2 57.8+14.3 40.1412.2  41.9+143 33
Male, N (%0) 57 (75) 15 (33.3) 22 (75.8) 17 (68) 100 (87.7) 1 (100)
Oliguria, N (%) 18 (23.6) 7 (15.5) 25 (86.2) 12 (48) 6 (5.3) 0 (0)
Hypertension, N (%0) 21 (27.6) 27 (60) 23 (79.3) 12 (48) 93 (81.5) 0 (0)
Dialysis, N (%) 1(1.3) 1(2.2) 21 (72.4) 12 (48) 1(0.8) 0 (0)
Hemoglobin (mean=SD, g/dL) 11.9+1.9 11.5+1.4 10.9+2.1 11.5+2.3 11.1+1.8 13.2
Creatinine (mean+SD, mg/dl) 1.7%1.2 2.1+15 5.545.2 4.4+3.5 3.1+2.1 0.9
24-h Urinary protein 4452.3% 1439.7+ 1969.7+ 563+ 1245.3+ 1030
(meanzSD, mg/day) 1667.7 594.1 1498.1 507.8 1196.6
Cholesterol (mean+SD, mg/dl) 52326911 2‘711161 ;i’llli 1128?631 227691 153
ANA N (%) 2(2.7) 17 (37.7) 2(6.9) 0(0) 3(2.6) 0 (0)
dsDNA N (%) 5 (6.5) 19 (42.2) 2 (6.9) 0(0) 3(2.6) 0 (0)
p ANCA N (%) 0 (0) 0 (0) 11 (37.9) 0(0) 2(1.7) 0 (0)
Glomeruli (mean+SD) 17.948.1 21.6x8.4 20.5+7.7 17+5.8 17.2+7.5 21

NS: Nephrotic Syndrome, SbNP: Subnephrotic proteinuria, AKI: Acute Kidney Injury, RPRF: Rapidly progressive renal failure, EyRD:
early renal dysfunction, AUA: Asymptomatic urinary abnormality; ANA: Antinuclear antibodies; dsDNA: Anti double stranded

deoxyribonucleic acid; NCA: Anti neutrophil cytoplasmic antibodies.

Male to female ratio was 2.72: 1. The mean age,
incidence of oliguria, hypertension and hemodialysis
requirement at time of biopsy between both the gender
groups was comparable. Average haemoglobin, serum
creatinine, daily protein excretion, and cholesterol were
also comparable between both the gender groups. The
incidence of ANA and double stranded DNA (dsDNA)
positivity was significantly high in females; ANA and
dsDNA were positive in 23.1% (p=0.02) and 26.9%
(p=0.03) of females respectively, compared to males.
Incidence of p-ANCA was comparable in both genders
(Table 1). Male to female ratio of patients who underwent
biopsy with 16-G instrument was 103:27 and with 18 G
was 109:51. Average number of glomeruli obtained with
18-G needle and 16-G needle were 13.43+4.14 and
24.63x7.06 respectively.

Clinical syndrome groups

All the 290 renal biopsies were classified according to
different clinical syndromes (as mentioned in material
and methods). Proteinuria was the most common clinical
syndrome (41.0%) followed by EyRD (39.6%), RPRF
(10%) and AKI (8.9%). The mean eGFR by CKD-EPI
amongst EyRD was 39.6+12.9 ml/min/1.73m?, and RPRF
was 6.2+42.9 ml/min/1.73m? Proteinurics with serum
creatinine <1.2 mg/dl were subdivided into NS (63.8%)
and SbNP (36.1%) (Figure 1). Males dominated all
clinical syndromes except SbNP. Age group of patients
was youngest in SbNP (35+15.2 years) and oldest in
RPRF (57.8+£14.3 years). 86.2% of RPRF and 48% of
AKI patients had oliguria whereas 72.4% of RPRF and
48% of patients with AKI were on dialysis at the time of
renal biopsy. Hypertension requiring more than 2 drugs
was seen with RPRF (79.3%), EyRD (80.8%) and SbNP
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(62.7%). Serum creatinine was highest in RPRF group
(Table 2).

Clinical Syndromes

Proteinuria

without renal

dysfunction

Croats;
Mgrey

Renal Dysfunction
with or without
proteinuria

Figure 1: lllustration shows clinical syndromes in
relation to serum creatinine.

Histopathological classification

GD was seen in 214 patients (73.8%) whereas
tubulointerstitial disorders were present in 76 patients
(26.2%). GD were further classified into primary GD
(n=168) and secondary GD (n=46), and the ratio of
primary GD to secondary GD was 3.65:1. Amongst
tubulointerstitial disorders, ATIN/ATN and CTIN were

seen in 26 and 50 patients respectively. ATIN/ATN was
seen in almost all AKI patients while CTIN accounted for
43.4% cases with EyRD.

Primary glomerular diseases (primary GD)

Primary GD accounted for 78.5% of all GD in our study.
IgAN (41.1%) was overall the most common primary
GD, followed by FSGS (17.3%), MGN (11.9%), MCD
(9.5%), CrGN (7.1%), MesPGN (3.7%) and CSGN (4%).
The NS group was mostly accounted for by FSGS
(30.2%), MGN (22.3%) and MCD (21.1%), whereas
SbNP group was commonly seated with IgAN (46.5%)
and MesPGN/MGN (7.0%) (Figure 2). The most
prevalent primary GD presenting as EyRD (serum
creatinine >1.3 mg/dl) was IgAN (32.2%), CSGN (6.9%)
and FSGS (4.3%). (Figure. 3) The histological pattern
seen in patients in RPRF group was CrGN (41.4%) and
crescentic presentation in IgAN (31%) (Table 3).

There was a male predominance in all the histological
patterns in primary GD except in MesPGN (female
predominant). The widest male to female gender ratio
was evident in IgAN as 62:7 (Figure 4). Serum creatinine
was within normal range in all the patients with MCD/
MGN/ MPGN/ C3GN, 80% of FSGS/ MesPGN and only
33.3% of IgAN. Serum creatinine >1.3 mg/dl at time of
renal biopsy was seen in 100% of CrGN/ScGN, 66.6% of
IgAN and 20.6% of FSGS (Figure 3).

Table 3: Tabulation of histopathology of renal biopsy in relation to clinical syndromes.

S. Creat <1.2 mg/dl
+ Proteinuria

Clinical syndronme

S. Creat > 1.3 mg/dl+Proteinuria

Histology 7 NS (n=76) SbNP (n=43)  AKI (n=26) EyRD (n=115) RPRF (n=1)

MCD 16 0 0 0 0 0
MGN 17 3 0 0 0 0
MesPGN 0 3 0 0 1 1
FSGS 23 0 0 5 1 0
1IgAN 3 20 0 37 9 0
MPGN 2 0 0 0 0 0
C3GN 3 0 0 0 0 0
ScGN 0 0 0 8 0 0
CrGN 0 0 0 0 12 0
DPGN 1 1 0 2 0 0
DN 6 1 0 4 0 0
LN 5 15 0 3 1 0
IRGN 0 0 1 0 0 0
BN 0 0 0 4 0 0
LCDD 0 0 0 2 4 0
ATIN 0 0 25 0 1 0
CTIN 0 0 0 50 0 0

NS: Nephrotic Syndrome, SbNP: Subnephrotic proteinuria, AKI: Acute Kidney Injury, RPRF: Rapidly progressive renal failure, EyRD:
early renal dysfunction, AUA: Asymptomatic urinary abnormality, MCD: Minimal change disease, FSGS: Focal segmental
glomerulosclerosis, MGN: Membranous Glomerulonephritis, IgAN: Immunoglobulin A nephropathy, MPGN: Membrano proliferative
glomerulonephritis, MesPGN: Non IgA Mesangioproliferative glomerulonephritis, CrGN: Crescentic GN, DPGN: Diffuse proliferative
glomerulonephritis, SCGN: Sclerosing glomerulonephritis, LN: Lupus nephritis, DN: Diabetic nephropathy, IRGN: Infection Related
GN, LCDD: Light Chain Deposition Disease, BN: Hypertensive Nephrosclerosis.
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Figure 2: Distribution of primary and secondary glomerular diseases.

50 - Glomerular diseases and serum creatinine

45 4 43
B< 1.2 mg/dl
m1.3-2.0 mg/di
5>2.1 mg/dl

20

12

MCD MGN MePGN FSGS IgAN MPGN C3GN ScGN CrGN DPGN DN LN IAGN BN LCDD

Figure 3: Distribution of glomerular diseases according to serum creatinine.

Table 4: Classification of IgA nephropathy according to Oxford classification.™

C
(M) G (©) M ©)
Mesangial Endocapillary Segmental Tubular atrophy/

Cellular or
fibrocellular

hypercellularity hypercellularity  sclerosis interstitial fibrosis e

N (%) N (%) N (%) N (%) N (%)

0 MO, 2 (2.9) EO, 57 (82.6) S0, 44 (63.7) TO, 17 (24.6) CO0, 60 (86.9)

1 M1, 67 (97.1) E1,12 (17.4) S1, 25 (36.2) T1, 29 (42.0) C1,5(7.2)

2 - - - T2, 23 (33.3) C2,4 (5.8)
MESTC Score sheet: Mesangial score < 0.5 (M)) or >0.5 (M1); Endocapillary hypercellularity absent (EQ) or present (E1); Segmental

glomerulosclerosis absent (S0) or present (S1); Tubular atrophy/interstitial fibrosis < 25% (T0), 26-50% (T1) or > 50% (T2);
Cellular/fibrocellular crescents absent (CO), present in at least 1 glomerulus (C1), in > 25% of glomeruli (C2).
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Table 5: Comparison of kidney biopsy data from various parts of India depicting the intra-regional and inter-regional variation in glomerular diseases.

East India North India South India

Authors Present GoI%y Jag?il et Benil\gval Agar;NaI Ratr}Si Resr;i Agg?lrwal Narsismhan Bala4krishnan Das . Lingzgaju Laks?lminarayana
study etal al et al et al etal etal etal et al et al etal etal et al
Place Kolkata Kolkata Shillong  Jaipur NewDelhi  Chandigarh Srinagar Rohtak Vellore Hyderabad Hyderabad Bangalore Kerela
Period 2013-15 2010-12 2013-15 2008-13 1987-98 2002-2007 1987-2000 1996-2000 1986-2002 1990-2008 1990-2008 2013-15  2009-16
N 290 666 102 622 14796 324 290 1806 5415 1615 1849 859 271
Mean age 40.8+14.1 28+14.6 30.6 30.37.1 38.6+15.5  31.5+11 25.4+13.7 38.79 - 32.2+18.3 32.2+18.4  37.9+155 41.98+14.96
NS (%) 26.2 100 57.8 66.7 15.03 100 100 22.36 65.7 100 49 100 36.2
ANeS/SBNP 45 5 - 31.4 11.9 46 - - 6.75 15.7 - 9 - -
(%)
RPRF (%) 10 - 8 - - - - 3.4 - 12 - 4.0
AKI (%) 8.6 - 59 4.7 1.9 - - 12.84 1.8 - 6.5 - 7.3
CKD (%) 39.3 - 2.9 4 47.8 - - 56.02 10.2 - 13.6 - 52.4
PGD (%) 78.5 79.13 45.1 79.4 58.5 89 91.73 78.71 71 79.23 69.1 57.45 77.78
SGD (%) 214 20.87 52 14.5 415 11 8.27 21.25 29 20.77 18.2 42.54 12.22
MCD (%) 12.1 20.12 11.8 21.1 38 14.8 43.79 33.3 10.8 17.28 15.1 7.37 5.9
FSGS (%) 8.9 18.02 5.8 10.5 20 30.6 16.89 17.6 16.8 12.07 10.5 17.08 13.7
MGN (%) 9.3 12.01 5.8 15 20 24.4 13.4 16.9 9.5 7.99 7 7.7 7.8
1IgAN (%) 32.2 8.1 5.8 7.4 11.2 1.8 1.37 10 8.4 5.02 4.4 13.4 23.3
MPGN (%) 0.9 5.25 10.8 9.6 11.6 17.9 - 18.2 2.9 4.52 3.9 5.36 L5
MsPGN (%) 2.3 0.6 3.9 6.4 - - 2.06 10 7.3 5.94 5.2 0.5 2.6
CrGN (%) 5.6 7.51 - 2.6 - - - - - 5.14 4.5 11.89 4.1
DPGN (%) 1.8 - - 5.3 - 2.8 - - - - 4.7 1.17 11.1
ScGN (%) 2.9 3 2.9 1.9 - 3.7 - - - 7.68 6.7 4.18 4.4
LN (%) 11.2 15.32 41.2 7.6 3.4 7.7 3.1 1.48 6.9 16.72 14.6 7.03 5.2
DN (%) 5.2 0.15 2.9 0.6 22 0.3 4.48 3.96 2.8 1.36 1.2 14.9 5.9
LCDD (%) 2.8 1.65 0.98 5.9 6.6 3.7 0.68 15.84 1 1.67 1.9 1.84 0.4
BN (%) 1.8 1.5 - - 0.61 - - - - - 2.17 -
IRGN (%) 0.5 4.95 - - - - - 135 5.33 5.6 5.69 -

NS: Nephrotic Syndrome, SbNP: Subnephrotic proteinuria, ANeS: Acute Nephritic Syndrome, RPRF: Rapidly Progressive Renal Failure, AKI: Acute kidney injury, CKD: Chronic kidney
disease, PGD: Primary Glomerular Disease, SGD: Secondary Glomerular Disease, MCD: Minimal change disease, FSGS: Focal segmental glomerulosclerosis, MGN: Membranous
Glomerulonephritis, IgAN: Immunoglobulin A nephropathy, MPGN: Membranoproliferative glomerulonephritis, MSPGN: Mesangial proliferative glomerulonephritis, CrGN: Crescentic GN,
DPGN: Diffuse proliferative glomerulonephritis, SCGN: Sclerosing glomerulonephritis, LN: Lupus nephritis, DN: Diabetic nephropathy, LCDD: Light Chain Deposition Disease, BN:
Hypertensive Nephrosclerosis, IRGN: Infection Related GN.
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Figure 4: Gender-wise distribution of glomerular diseases.
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Figure 5: Distribution of lupus nephritis in different classes.

IgAN accounted for 41.1% of the total primary GD, and
its common clinical presentation was EyRD (53.6%),
SbNP (28.9%) and RPRF (13%). The average proteinuria
in IgAN was 1462.3+801.1 grams per day. IgAN was
classified asper the Oxford classification.** The following
histopathology = pattern ~ was  seen:  mesangial
hypercellularity (97.1%), endocapillary hypercellularity
(17.4%), segmental glomerulosclerosis (36.2%) and
tubular atrophy/interstitial fibrosis (75.3%), commonest
being M1 EO S1 T1 CO (Table 4). 7.2% of IgAN had at
least one crescent whereas 5.5% patients had crescents in

>25% of glomeruli and we classified these patients under
IgAN for analysis instead of CrGN, as mentioned in
methods above.

FSGS accounted for 17.3% of primary GD and its
common clinical presentation was NS (79.3%), EyRD
(17.2%) and RPRF (3.4%). The average daily proteinuria
was 3091.7+1926.2 grams per day. The distribution of
FSGS was as follows: FSGS-NOS (82.7%) followed by
perihilar (10.3%) and tip variant (6.9%). None had
collapsing variant.
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MGN accounted for 11.9% of primary GD, with 85%
presenting as NS, 15% as SbNP and none as early RD.
The average daily proteinuria in MGN was
4262.5+1092.3 grams per day. All patients with MGN
were subjected to PLA2R antibody titres and were found
high in 80% (n=16).

Secondary glomerular diseases (secondary GD)

LN (52.2%) was the commonest secondary GD followed
by DN (23.9%), LCDD (13%), BN (8.7%) and IRGN
(2.1%). (Figure. 2) Secondary GD presenting as NS was
accounted by DN (7.9%) and LN (6.5%), whereas SbNP
was commonly seen with LN (34.9%). EyRD (creatinine
>1.3 mg/dl) was seen with DN (3.5%) and LN (2.6%).
The male to female ratio in LN was 5: 19. Class IV and V
were common (Figure 5). One patient with Class 1V-G
(A) presented as pulmonary renal syndrome with RPRF
and diffuse alveolar hemorrhage, cellular crescents
>B80%, and was managed with plasmapheresis, steroids
and cyclophosphamide.

22 patients with diabetes mellitus underwent renal
biopsy. The male to female ratio was 8: 14, and the
average age was 47.3+11.2 years and 42+9.3 years in
males and females respectively. 50% of these renal
biopsies revealed DN, 22.7% had DN + NDRD, and
13.7% had primary GD whereas 13.6% had CTIN. The
glomerular diseases seen amongst diabetics were FSGS
(9%), DPGN (9%), IgAN (13.6%) and MGN (4.5%), and
these lesions were analyzed under the heading of primary
GD.

DISCUSSION

Renal biopsy serves as the best tool for diagnosis
confirmation and charting out of management plan of
various glomerular disorders. There are regional
variations as well as change in the spectrum of kidney
diseases over time as is seen in registry data from various
parts of the world.>®** A similar change in the spectrum
of GD over the last few decades was demonstrated in
many studies worldwide, most showing a trend towards
FSGS prevalence.”>? Indian data too showed changing
spectrum of prevalent GD. MCD followed by FSGS was
reported as the prevalent primary GD whereas others
showed shift towards FSGS, closely followed by MGN
and IgAN as the new leaders.** Amongst elderly
Indians, MGN was the leading cause of NS.*! Two
studies from southern India reported this change, with
IgAN leading the pack, followed by FSGS.?? Our renal
biopsy data too revealed IgAN as the commonest primary
GD followed by FSGS, MGN, MCD and CrGN. This
finding of IgAN to be the prevalent primary GD in
eastern India, is substantiated by studies from other
eastern countries such as China, South Korea and
Japan®®**?® as well as certain studies from Europe and
Americal2,16,17,27-3l

In India, different tertiary care teaching hospitals have
maintained a large database of renal biopsies. We
analysed biopsy data from different zones in India for the
prevalent glomerular diseases and it universally revealed
inter-regional and intra-regional variations (Table 5).>*%
In North India, FSGS prevalence has been reported from
AIIMS and Chandigarh whereas it was MCD from
Srinagar and Rohtak.>®® In South India, FSGS was
reported as the commonest primary GD from CMC
Vellore whereas MCD was reported from Hyderabad and
Mangalore (followed by 1gAN).>*3* Another prominent
centre from South India reported a changing trend in
primary GD prevalence, with IgAN leading the pack,
followed by FSGS.#? In West India, MCD was reported
as the commonest primary GD by Beniwal et al whereas,
Golay et al and Jamil et al reported MCD prevalence in
East India.”**33 In comparison, our study from East India
showed IgAN as the prominent primary GD followed by
FSGS.

Data reporting from Eastern India has been very sparse
compared to North and South India. Golay et al evaluated
666 renal biopsies and reported MCD (20.1%) to be the
commonest primary GD across all ages followed by
FSGS (18%), MGN (12%), IgAN (8.1%), MPGN
(5.25%) and CSGN (3%) whereas LN (15.32%) was the
commonest secondary GD, followed by amyloidosis
(1.2%).” Jamil et al analysed 102 renal biopsies and
reported MCD (11.8%) as the most frequent primary GD
followed by MPGN (10.8%), MGN, (5.8%), IgAN
(5.8%) and FSGS (5.8%).* Compared to this data from
Eastern India, our study cohort of 290 biopsies revealed
IgAN (41.1%) as the prevalent primary GD, followed by
FSGS (17.3%), MGN (11.9%), MCD (9.5%), CrGN
(7.1%), and CSGN (4.7%) whereas LN (52.2%) was the
commonest secondary GD followed by DN (23.9%). Our
observations were in congruity with other south Asian
studies™*% and biopsy registries different countries
with IgAN reported as the dominant primary GD.?

The pattern of IgAN (according to the Oxford
Classification) observed in our cohort was comparable to
other Indian data.?? The higher incidence of IgAN in
biopsies at our centre conformed to the proposed
‘hygiene hypothesis.”** Our patients were from middle
socioeconomic strata with better residential and personal
hygiene care. A higher prevalence of IgAN in India in
areas with higher literacy and better hygiene is seen in
other Indian studies and translates into the pattern seen in
developed countries.”*?* The authors submit that
another reason for high detection of IgAN in recent
studies is the lower threshold for renal biopsies for want
of definitive diagnosis in patients with unexplained early
renal dysfunction with normal sized kidneys irrespective
of proteinuria.

LN was the most dominant secondary GD in our study, as
also reported in previous Indian data and across the
world.>#67:9283L35 1n gur study, Class IV LN (54.2%) was
the commonest, followed by Class 111 LN (20.8%), Class-
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V LN (16.7%) and Class-1ll +V LN (8.3%) whereas
Lakshminarayana et al reported Class IV as the most
common type, followed by Class 11l and Class 1V+V.%
Our study reported DN as the second most prevalent
secondary GD, concordant with various Indian studies
whereas, certain other Indian data revealed DN as the
dominant secondary GD.*3810111422 This varijability is
because of the prevalence of diabetes in those parts of
India. Similar variability in prevalence of secondary GD
has been world-over where LN was common in Chinese,
Korean and European studies, while DN predominated in
data  from Czech Republic, Japan, and
Scotland.15'25’27’28'31'36’37

The commonest clinical syndrome for which renal biopsy
was done in our study was proteinuria (NS and SbNP).
Amongst the SbNP presentation, IgAN, followed by
MGN and MesPGN were common whereas FSGS
followed by MGN and MCD were common amongst NS.
Similarly, proteinuria as a clinical syndrome was the
major indication for doing renal biopsies in all the Indian
studies with each study showing prevalence of different
GD, as discussed above 31144233233 The gsecond
commonest clinical syndrome for doing renal biopsies
was EyRD (39.3%), incidence similar to data from
AlIMS by Agarwal et al and from Rohtak.>** CIN was
the commonest cause of EyRD in our study [43.8%], as
also reported from Madras whereas it was reported as the
third commonest cause of CKD from Rohtak, Chandigarh
and Lucknow.'**° The second most prevalent cause of
EyRD seen at our centre was IgAN related CGN (32.5%)
whereas presumed CGN has been reported as the
commonest cause of CKD by others. %4

RPRF was the third commonest clinical syndrome for
doing renal biopsy in our study and was diagnosed in
10% cases, with the histologic pattern of CrGN (41.4%)
followed by IgAN (31%), LCDD (13.7%), LN, MesPGN
and FSGS (3.44%). Crescents >50% were found in all
CrGN while crescents >25% were seen in 13.0% of IgAN
and LN. ANA and dsDNA was positive in 6.9% whereas
pANCA was positive in 37.9% of RPRF group. pANCA
was positive in 66.6% of CrGN. ANCA and ANA
positivity was seen in 3 cases of LN. Our study had one
patient with pANCA and anti-GBM positivity. Anaemia
was seen in 65.5% cases of RPRF, mean Hb being
10.9+2.1 g/dL, creatinine >2.1 mg/dl, mean creatinine
was 5.5+5.2 mg/dl, and 72.4% patients were on dialysis
at the time of biopsy. Compared to our study, Das et al
reported that RPRF was an indication for renal biopsy in
12% cases, CrGN was seen in 6.5% of primary GD and
77.1% of CrGN presented as RPRF.? In another study,
Lingaraju et al reported IgAN as the commonest disease
pattern (17.01%) in RPRF/RPGN group followed by LN
and anti-GBM disease; with crescents in 71 biopsies,
mean serum creatinine as 7.24 mg/dl, serum creatinine
>3.0 mg/dl in 93%, mean proteinuria as 2.52 gram/day
and mean Hb as 6.32 g/dL."°

The purpose of our study was to evaluate
clinicopathological correlation amongst biopsy proven
renal diseases amongst adults in Eastern India and to
discern the inter-regional and intra-regional variations in
prevalence of glomerular diseases in India. Our analysis
strongly suggests that inter-regional and intra-regional
variation of glomerular diseases exist in Indian
subcontinent. Our analysis also suggests that there is an
existence of intra-regional variation of GD in eastern
India. The pattern of GD seen in East India is like other
East Asian countries where IgAN was the most prevalent
primary GD followed by FSGS and LN was the
commonest secondary GD. Males dominated the primary
GD whereas females dominated secondary GD. The
limitation of our study was the limited number of
patients. A multicentre study with larger number of
patients would provide a definite insight to the prevalence
of various biopsy proven kidney diseases in different
zones over a specific period.

CONCLUSION

Our study gives an insight into the existence of zonal and
inter-zone variations in prevalence of glomerular diseases
amongst adults in India. IgAN was detected to be most
prevalent amongst primary GD as compared to the earlier
data, and it presented commonly with hypertension,
subnephrotic proteinuria and mild renal dysfunction. The
threshold of renal biopsy was low as to enable early
diagnosis, early intervention with immunosuppressive
agents and eventually improve the overall outcome of
glomerular diseases.
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