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Abstract 

Background: Primary IgA nephropathy (IgAN) has variable distribution and clinicopathological spectrum through-
out the world. We report the incidence, demographic, and clinicopathological profile of primary IgAN from a tertiary 
care center in Northern India.

Methods: This is a single-center, prospective, observational study conducted at Sheri- Kashmir Institute of Medi-
cal Sciences, J&K, India, from January 2015 to December 2018. The study was approved by the hospital ethical 
committee.

Results: A total of 106 patients were included in this study, accounting for 19% (106/558) of all native kidney biopsies 
done during the period from January 2015 till December 2018. Males and females accounted for 60.4% (64/106) and 
39.6% (42/106), respectively, with a ratio of 1.5:1. The mean age was 31.37±11.60 years. Edema and hypertension 
were the most common presenting symptoms and signs, seen in 69 (65.1%) and 72 (67.9%) patients, respectively. The 
baseline 24-h urine protein excretion was 2.32 ±1.34 g, Nephrotic range proteinuria (≥3.5g/day) was seen in 23/106 
(21.7%). Average serum creatinine was 1.6±0.80 mg/dl and estimated glomerular filtration rate using CKD-EPI was 
<60 ml/min/1.73  m2 in 48.1% of patients (51/106). In patients with < 1 g proteinuria, 36.8% had E1, 78.9% had S1, 
36.8% had T1, and 42.1% had T2 lesions.

Conclusions: IgAN is common in North India and has a more severe histopathological presentation, characterized 
by extensive sclerosis and tubulointerstitial fibrosis. Renal dysfunction and nephrotic range proteinuria are common. 
Hypertension, low eGFR, and proteinuria correlate with the presence of segmental scarring, endocapillary hypercel-
lularity, and IFTA. Screening of asymptomatic individuals might help in early diagnosis and long-term preservation of 
renal function.
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Introduction
First described by Berger and Hinglais in 1968, IgA 
nephropathy is the most prevalent pattern of glomerular 
diseases in most countries where renal biopsy is widely 
used as an investigative tool. IgAN is an immune-com-
plex mediated disease defined by the presence of either 

dominant or co-dominant deposits of IgA, predominantly 
in the glomerular mesangium. The distribution and clin-
icopathological spectrum of IgA nephropathy vary in dif-
ferent regions throughout the world [1]. The bulk of the 
disease burden is borne by Asians and Caucasians [2, 3]. 
IgAN is reported in 10 to 15% of all kidney biopsies in 
India with a high proportion of nephrotic syndrome and 
renal dysfunction at presentation [4–9]. Indian patients 
seem to manifest the disease a decade earlier than Cauca-
sian and East Asian patients [10, 11]. It is unclear whether 
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these differences in epidemiology reflect differences in 
health care provision or are secondary to fundamental 
differences in the pathogenesis of IgAN. Here we report 
the incidence, epidemiological, clinical, biochemical, and 
histopathological characteristics of our IgA cohort from a 
tertiary care center in Northern India.

Material and methods
This is a single-center, prospective, observational study 
conducted by the Department of Nephrology, Sheri-
Kashmir Institute of Medical Sciences, Srinagar, Jammu, 
and Kashmir, India, from January 2015 to December 
2018. All patients with unexplained renal failure, micro-
scopic hematuria, and any degree of proteinuria were 
biopsied, unless contraindicated. The renal tissue was 
evaluated for light microscopy and immunofluores-
cence. Electron microscopy was not done for financial 
constraints. The biopsy specimen with a diagnosis of 
primary IgAN was reported as per the histopathological 
pattern of injury and revised Oxford MEST-C scoring. 
All biopsy-proven primary IgAN with >8 glomeruli per 
biopsy were included in the study.

Statistics
Continuous variables are presented as mean ± SD. Vari-
ables with large standard deviations are expressed as a 
median. The chi-square test is used to compare categori-
cal variables. Mann-Whitney U test and Kruskal-Wallis 
test are used to compare non -parametric continuous 
variables for 2 and more than 2 groups, respectively. 
Kruskal-Wallis 1-way ANOVA is used for non-para-
metric multiple pairwise comparisons of independent 
samples. Statistics is done using IBM SPSS statistics for 
windows version 25.

Results
A total of 106 patients were included, accounting for 
19% (106/558) of all native kidney biopsies done dur-
ing the study period. The male-to-female ratio was 1.5:1 
(64/42). The mean age at presentation was 31.4±11.6 
(range 15–64) years. Ninety-one (86%) patients were in 
the age group between 15 and 45 years. Sixty patients 
(56.6%) were in the age group of 15-30 years and 31 
(29.2%) patients in the age group of 30–45 years. Edema 
was the most common presenting complaint, seen in 
69 (65.1%) patients. Twelve patients (11.3%) presented 
with gross hematuria. Hypertension was present in 72 
(67.9%) patients. Stage 2 hypertension was present in 65 
(61.3%) patients. The mean 24-h urine protein at the time 
of biopsy was 2.32 ±1.34 (range 0.5–6.5) g. Nephrotic 
range proteinuria (≥3.5 g/day) was seen in 23 (21.7)% 
of patients. Sixty-four (60.4%) patients had proteinuria 
in the range of 1.0 to 3.49 g per day. Mean creatinine at 

the time of biopsy was 1.6±0.8 (range 0.7–4.40) mg/dl. 
Estimated glomerular filtration rate (CKD-EPI eGFR) 
less than 60 ml/min/1.73m2 was seen in 48.1% (51/106). 
Mesangial hypercellularity score was > 0.5 (M1) in 57 
(53.8%), endocapillary hypercellularity (E1) was pre-
sent in 75 (70.8%), segmental glomerulosclerosis (S1) 
was present in 87 (82.1%) patients, and interstitial fibro-
sis with tubular atrophy (IFTA) involving 26–50% (T1), 
and > 50% (T2) of cortical area was seen in 46 (43.4%) 
and 34 (32.1%), respectively. C3 was co-deposited in 83 
(78.3%) cases. Co-deposition of IgM and IgG was seen in 
18 (16.9%) and 9 (8.45%) respectively. Out of 72 patients 
with hypertension, C3 was deposited in 59, p value 0.19. 
Twenty-four-hour urine protein and serum creatinine 
were significantly higher in patients with mean arterial 
pressure (MAP) ≥ 104 mmHg, p value <0.05. Patients 
with eGFR <30ml/min/1.73m2 were significantly older 
than patients with eGFR > 60ml/min/1.73m2, p value 
0.01. There was an increased incidence of systolic, dias-
tolic, and MAP with decreased glomerular filtration rate, 
p value <0.05. Mean arterial pressure in patients with 
24-h urine protein >3.0 g per day was significantly higher 
as compared to patients with 24-h urine protein of <1.0 g 
per day, p value <0.05. MAP, and mean proteinuria were 
significantly higher in patients with E1 compared to E0, p 
value <0.05. MAP and mean proteinuria were higher and 
mean eGFR was lower in patients with S1 compared to 
S0, p value <0.001. There is a significant decrease in eGFR 
across T0 to T2, p value <0.05. The results are summa-
rized in Tables 1, 2, 3, and 4.

Discussion
IgAN has a wide geographical variation around the globe 
with incidence varying from 2 to 52%. Our study inci-
dence of 19% is like the 16.2% incidence reported by Vani-
kar et al. from Western India [12]. The striking geographic 
variation across the world might be due to the presence of 
particular gene alleles that alter the susceptibility for the 
development of IgAN or may be related to environmen-
tal factors, or the different threshold for kidney biopsy in 
different centers. Most of our patients were men similar 
to what was reported by Chacko et  al. [13] and Chan-
drika et  al. [14]. Few studies using east Asian cohorts 
report either equal incidence in men and women or even 
an increased frequency in females [15–18]. One reason 
for male predominance in our study can be ascribed to 
the fact that more males consent for kidney biopsy than 
females. However, the role of hormonal factors cannot be 
ruled out with certainty. Mean age of onset, mean serum 
creatinine, mean systolic, mean diastolic, and MAP were 
lesser in females compared to men, but they did not reach 
statistical significance. Similar findings were reported 
from China [16]. The most common age of presentation 
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in our cohort is the 2nd to 3rd decade of life which corre-
lates with other studies [5, 9, 19]. The most common pre-
senting symptom in our study is bilateral lower extremity 
edema, present in 65.1% of our cohort. An incidence of 
46.5% is reported in a study from South India [19]. There 
was an increase in the incidence of edema with increas-
ing proteinuria; however, it did not reach statistical sig-
nificance. Hypertension is the most common sign present 
in 67.9% of patients. In another study from North India, 

hypertension was found in 78.8% of patients. This high 
lightens the increased prevalence of hypertension in IgAN 
patients [8]. At baseline, higher MAP (≥ 104mmHg) was 
associated with significantly higher proteinuria and lower 
eGFR. Similar findings were seen in the GRACE-IgANI 
cohort. Gross hematuria was presenting manifestation in 
12% of our patients. A similar incidence (10%) was pre-
sent in the GRACE-IgANI cohort from South India [19]. 
Clinicopathological correlations were analyzed at the 
time of biopsy with clinical variables like the amount of 
proteinuria, blood pressure, and eGFR. Endocapillary 
hypercellularity was found to correlate with the degree 
of hypertension and proteinuria. This is consistent with 
studies from Europe and China [20, 21]. Presence of scle-
rosis was found to associate with high MAP, proteinuria, 
and low eGFR. IFTA score of T1 and T2 was found to be 
associated with low eGFR. The presence or absence of 
mesangial hypercellularity was not found to correlate with 
MAP, eGFR, or proteinuria at the time of renal biopsy. 
This is consistent with studies from Germany [21], France 
[22], and North America [23]. None of the biopsies in our 
cohort showed a crescent or any evidence of acute /active 
or chronic thrombotic microangiopathy. Significant pro-
teinuria of > 1 g per day was present in 82% of cases. Pro-
teinuria of <1 g per day was seen in 19 (17.9%) patients. 
In this group, despite having low-grade proteinuria, there 
were already signs of significant kidney disease with 36.8% 
having E1, and 78.9% having S1. T1 and T2 lesions were 
seen in 36.8 and 42.1% of patients respectively. Even in 
patients with <1 g proteinuria per day and eGFR > 60 ml/
min/1.73m2. E1, S1, T1, and T2 lesions were present in 38 
(69.1%), 40 (72.7%), 26 (47.3%), and 5 (9.1%), respectively. 
So, despite relatively preserved eGFR and low-grade pro-
teinuria, there were signs of significant chronicity in kid-
ney biopsy suggestive of delay in diagnosis. Nephrotic 
range proteinuria is uncommon in Caucasians [24, 25] 
but was seen in 23 (21.7%) patients in our cohort. Higher 
incidence (34%) was found in the GRACE-IgANI cohort 
likely because of the lower threshold used for the defini-
tion of nephrotic range proteinuria (3 g/day). As expected, 
23 (100%) patients had E1 and S1 lesions. T1 and T2 
lesions were seen respectively in 12 (52.2%) and 5 (21.7%) 
patients. Even in patients with nephrotic range proteinu-
ria and eGFR > 60 ml/min/1.73  m2 E1, and S1 lesions were 
seen in 13 (100%) patients. T1 and T2 lesions were pre-
sent in 7 (53.8%) and 0%, respectively. It has been postu-
lated that there may be a podocytopathic variant of IgAN 
marked by predominant podocyte injury [26–29]. Podo-
cyte hypertrophy and tip variant have been described in 
IgAN and are associated with greater baseline proteinu-
ria. The lack of electron microscopy in our cohort does 
limit podocyte evaluation. There is a disproportionate 
over-representation of segmental sclerosing lesions and 

Table 1 Baseline characteristics

SD standard deviation, CKD-EPI chronic kidney disease epidemiology 
collaboration formula

Parameter Value

Mean age in years (SD) 31.37 (11.60)

Age distribution (years) No. of patients (%)

 15–30 (%) 60 (56.6)

 30–45 (%) 31 (29.2)

 45–60 (%) 13 (12.3)

 >60 (%) 02 (1.9)

Male:female (%) 64:42 (60.4/39.6).

No. of patients with hypertension (%) 72 (67.9)

Mean systolic blood pressure in mmHg (SD) 137.60 (21.70)

Mean diastolic blood pressure in mmHg (SD) 85.22 (11.56)

Mean arterial pressure in mmHg (SD) 102.7 (14.53)

No of patients with edema (%) 69 (65.1)

No of patients with asymptomatic urine abnormal-
ity (%)

37 (34.9%)

No of patients with gross hematuria (%) 12 (11.3)

No of patients with active urinary sediment (%) 92 (86.8)

Mean proteinuria at time of biopsy in g/dl (SD) 2.32 (1.34)

Proteinuria distribution No. of patients (%)

 < 1 g daily 19 (17.9)

 1.0–3.49 g daily 64 (60.4)

 ≥3.5 g daily 23 (21.7)

Mean serum creatinine in mg/dl (SD) 1.67 (0.84)

Mean CKD-EPI eGFR in ml/min/1.73m2 (SD) 63.4 (31.73)

Distribution with eGFR group. No. of patients (%)

 <30 ml/min/1.73  m2 22 (20.8)

 30-60 ml/min/1.73  m2 29 (27.4)

 >60 ml/min/1.73  m2 55 (51.9)

Table 2 Histopathological parameters at baseline. Oxford 
MEST-C score (n=106)

M1/M0 (M1%) 57/49 (53.8)

E1/E0 (E1%) 75/31 (70.8)

S1/S0 (S1%) 87/19 (82.1)

T2/T1/T0 (T2%/T1%) 34/46/26 (32.1/43.4)

C2/C1/CO 0

C3 staining (%) 83 (78.3)

IgM and IgG co-staining (%) 18 (16.9) and 09 (8.45)
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tubulointerstitial fibrosis at presentation even with rela-
tively well-preserved eGFR and low levels of proteinuria. 
This contrasts with studies from the east Asian popu-
lation where predominant features at presentation are 
active glomerular lesions with little background scarring 
[20, 30]. It is unclear why our cohort has such advanced 
fibrotic lesions so early in the clinical course. This might 
be related to low nephron number consequent to poor 
maternal health and nutritional status owing to the poor 
socio-economic status with subsequent hyperfiltration 
injury resulting in an increased risk of hypertension and 
CKD. However, this would need confirmation from larger 
studies and further evaluation. The overall incidence, 
demographic, biochemical, and clinicopathological pro-
file of primary IgAN from our center in Northern India is 
very similar to the rest of the country.

The main limitation of the present study is that being a 
hospital-based single-center study, it does not represent 
the true burden of the disease, since only the patients 
who presented to the hospital were biopsied. The study 
also lacks long-term follow-up data.

Conclusions
IgAN is common in North India and has more severe 
histopathological presentation, characterized by exten-
sive sclerosis and tubulointerstitial fibrosis at diagnosis. 
Renal dysfunction and nephrotic range proteinuria are 
common. The presence of hypertension, low eGFR, and 
significant proteinuria correlate with the presence of seg-
mental scarring, endocapillary hypercellularity, and IFTA 
on renal biopsy. Screening of asymptomatic individuals 
might help in early diagnosis and long-term preservation 
of renal functions.
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