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Abstract

Background: A kidney biopsy is being increasingly performed for the diagnosis of renal diseases. It is a reasonably
safe procedure that helps not only to reach the correct diagnosis based on histopathological findings but also
helps in predicting the clinical course and outcome. The pattern of kidney diseases varies not only in far apart
geographical regions but also in the same country. This study was done to evaluate the demographic pattern and
spectrum of kidney diseases in renal biopsy-proven cases in an admitted patient of a tertiary care hospital of
northern India.

Results: The mean age of patients was 41.3 years ± 18.39 years, and the male-to-female ratio was 1.7:1. The most
common indication for biopsy in this study was nephrotic syndrome (40.5%). The primary glomerular disease was
most common, accounting for 57.5% of cases. Membranous nephropathy (MN) was the most frequently observed
histopathological diagnosis not only in the primary glomerular disease category (22.9%) but of all cases (13.2%) as
well. Among secondary cases, diabetic nephropathy was most frequent, constituting 43.4% cases. Interstitial and
vascular diseases accounted for 18.8% and 1.8% of total cases, respectively. While minimal change disease (MCD)
was the most common diagnosis in < 18-year age group, membranous nephropathy was most common above
this age. Regarding the gender factor, membranoproliferative glomerulonephritis had an equal distribution among
both genders, while MCD had a female preponderance.

Conclusions: Primary glomerular disease is the predominant kidney disease in northern India with MN being the
most common histopathological diagnosis. The spectrum of kidney diseases varied with patient’s age and gender.
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Background
Kidney disease is a problem of epidemic proportions in
India, and with the increasing burden of diabetes and
hypertension coupled with the growing elderly popula-
tion, it is likely to further aggravate. In patients, kidney
diseases manifest as a nephrotic syndrome (NS), neph-
ritic syndrome (NES), rapidly progressive renal failure

(RPRF), acute kidney injury (AKI), chronic kidney dis-
ease (CKD), macroscopic hematuria, or as isolated pro-
teinuria or hematuria [1]. Various diagnostic tests like
urine-based investigations and biochemical and sero-
logical tests are used to make a diagnosis, but the histo-
pathological examination of the renal tissue is still
considered the gold standard in reaching the diagnosis
in various types of kidney diseases [2]. Kidney biopsy is a
procedure, which is used as the main tool for the correct
characterization of different types of renal diseases, the
severity of the disease, and for management of many
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kidney diseases [3]. Epidemiological studies using renal
biopsy are essential for evaluating kidney disease trends
as it may aid the early detection and control of these dis-
eases. The incidence of biopsy-proven types of the renal
disease depends not only on age, gender, ethnicity, and
geographical area but also on nutritional, environmental,
and socio-economic factors [4, 5]. There are few studies
from the northern part of India on kidney biopsy; more-
over, comparison of this data to the data from other
parts of the country is difficult because of the difference
in geographical and demographical characteristics and
also due to the difference in indications for a kidney bi-
opsy at different centers. The present study was done to
know the frequency of different types of kidney diseases
in admitted patients through histopathological findings.
The present study is a prospective analysis of renal biop-
sies performed at a single center at a tertiary care teach-
ing hospital; it is a cultural and linguistic area situated in
the Indian state of Uttar Pradesh.

Methods
Ours is a prospective cohort study of all kidney biopsies
performed on patients at our center in the nephrology
unit from March 1, 2016, to December 31, 2018. Kidney
biopsies were performed in all admitted patients, by the
nephrologist. The demographic data like age, gender,
clinical diagnosis, indication for biopsy, blood pressure,
and laboratory parameters were taken. All patients were
divided into 3 age groups, viz., up to 18 years, above 18
but below 40 years, and 40 years and above. The ethical
committee of the institute has received in-depth that no
ethical issue is involved which prevents from conducting
the proposed research work.
All kidney biopsies were done using an automated

biopsy gun. Biopsy samples were processed for light
microscopy and immune fluorescence in all cases. All
samples were processed and reported by the same renal
histopathologist. Inadequate/incomplete reports were
not included in the study. The histological diagnoses
were classified into four major categories, namely pri-
mary glomerular disease, secondary glomerular disease,
tubulo-interstitial disease, and vascular disease. The
glomerular diseases were classified according to the
Renal Pathology Society Consensus Report [6]. Tubulo-
interstitial group comprised tubulo-interstitial nephritis
(TIN)-including both acute and chronic interstitial
nephritis, pyelonephritis, acute tubular necrosis (ATN),
and renal cortical necrosis (CN). Vascular cases mainly
had cases of thrombotic microangiopathy. Blood pres-
sure and laboratory parameters were taken to make a
clinical diagnosis as NS, NES, etc., but not included in
statistics as they were not required for making a patho-
logical diagnosis.

Data analysis
Results were analyzed for differences in proportion using
chi-square by the Statistical Package for Social Sciences
(SPSS) version 16.0 (SPSS Inc., Chicago, IL, USA). The
quantitative variables were expressed as the mean with
standard deviation while qualitative variables were
expressed as numbers and percentages.

Results
As shown in Table 1, 106 patients underwent renal bi-
opsy during the study period. The mean age of patients
was 41.3 ± 18.39 years, and the male-to-female ratio was
1.7:1. The majority of biopsies (58/106) were done in the
age group of 40 years and above. Out of total cases, most
of the biopsies (67) were done in males. While among
male patients, most of them (45/67) were in the age
group of 40 years and above, and in females, the majority
of the renal biopsies were done in the 19–39-year age
group. It was also observed that in the lowest age group,
female patients (20.5 %) outnumbered males (7.4%).
As for indications for biopsy in this study, they were

NS (40.5%), NES (26.4%), AKI (16.9%), RPRF (10.3%),
and CKD (5.6%) (Table 2). Hypertension was present in
55 (51.8%) patients.
Results with regard to the broad histopathological

groups made out from the examination of the patients’
tissues are summarized in Table 3. The most common
histopathological diagnosis made was of primary glom-
erular disease (57.5%), followed by secondary glomerular
disease (21.6%), while the least common was the vascular
disease (1.8%). Though in all categories, the number of
male patients outnumbered female patients, this differ-
ence was most stark in cases of vascular disease.
Table 4 shows the results of the histological examin-

ation in detail. It can be seen that membranous ne-
phropathy (MN) was not only the most common
diagnosis in the primary glomerular disease category
(22.9%) but also was the most frequently observed histo-
pathological diagnosis, overall (13.2%). Among the sec-
ondary glomerular disease groups, diabetic nephropathy
(DN) accounted for 43.4% of such cases, but this consti-
tuted only 9.4% of the total number of cases.
Speaking of the primary glomerular disease cases, all

four major diagnostic categories were most common in
the age group of 40 years and above. However, the mean
age was lower in the primary glomerular disease group
(38.7 ± 18.25) than that in the group of secondary glom-
erular disease (45.3 ± 17.96) and the tubulo-interstitial
disease group (44.3 ± 18.03). Among the primary glom-
erular disease group, minimal change disease (MCD)
and focal segmental glomerulonephritis (FSGN) were
common in all age groups. In the youngest age group,
MCD and FSGN were the most common diagnoses
followed by C3 glomerulonephritis (C3GN), Alport
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syndrome, and mesangial glomerulonephritis (MGN), re-
spectively, while in 19–39-year age group, MN was the
most common followed by membranoproliferative neph-
ritis (MPGN) and MCD. In the age group of 40 years
and above, MN was the most common along with
MPGN, followed by IgA nephropathy. Among the pri-
mary glomerular disease cases, it was observed that
MCD had female preponderance but MPGN had equal
distribution among male and female cases. In all other
primary cases, males were more in number than females.
In the secondary glomerular disease group, lupus

nephritis (LN) was the second most common diagnosis
followed by cast nephropathy (CN). All cases of DN and
CN were seen in the group of 40 years and above while
all cases of LN were under the age of 40 years. Regarding
the gender-wise distribution, LN was more common in
females though DN and CN had a male preponderance.
All cases of the tubulo-interstitial group manifested as

AKI, and the majority of them were more than 18 years
of age. In this group, TIN accounted for 40% of them.
Vascular disease was the least common. Thrombotic mi-
croangiopathy (TMA) was seen in only 1.8% of total
cases, and all of them were more than 40 years of age.

Discussion
In the present study, the male to female ratio was 1.7:1
which is similar to various Indian and international stud-
ies [7–10]. Although there was an overall male prepon-
derance, both in the groups under 40 years of age,
females were more in number than males. It is only in
the group of 40 years and above (where the majority of
biopsies were done) that males outnumbered females.
The mean age in the present study is 41.3 years ± 18.39
years, which is comparable to some other recent studies
though in a few studies, the mean age is shown as low as
15.4 years ± 12.0 years [11–14]. NS was the most

common clinical indication for renal biopsy in the
present study as seen in some other studies, but a report
from Hong Kong observed non-nephrotic proteinuria as
a major indication for renal biopsy [15, 16]. This could
be due to differences in the renal biopsy practices, or
this possibly reflected on a genuine etiological difference.
One important finding in the present study is that glom-
erular diseases (primary and secondary) account for
79.2% of all cases, and MN is not only the commonest
primary glomerular disease (22.9%) but also overall, the
most frequently encountered histological diagnosis
(13.2%). Besides, barring one case, all cases of MN were
seen more than 18 years of age. A study from Iran shows
almost similar finding about MN being the most fre-
quent histopathological diagnosis among patients with
primary glomerular disease [17]. Contrary to this, in
some other Asian countries like Korea and Japan as well
as in some other parts of India, MCD and IgA nephrop-
athy were the most frequent histological diagnosis; inter-
estingly, in Europe and North America, a declining
trend of finding MN over time has been noticed [8, 15,
18–20]. Not only this, while FSGN is not an uncommon
finding in the present study, where it was found in all
age groups, it is infrequent in America and Europe [21].
A study from China has shown that there is a change in
the spectrum of kidney diseases in biopsy-proven cases
over time. They observed that IgA nephropathy occurred
more in younger patients. According to them, whereas
the frequency of MCD and FSGN decreased with age,
that of MN, in all age groups, increased gradually as the
age advanced [22]. Studies from different geographical
regions of the world have also shown that the occur-
rence of MN has increased significantly in India and
Brazil, while it decreased in Japan, Korea, the USA, and
the UK [15, 20, 21, 23–26]. This difference between the
developed and developing countries could be due to
differences in geographical and genetic factors, environ-
mental exposures, industrialization, and lifestyle changes.
In the present study, DN was the most common second-
ary glomerular disease, which is similar with some other
studies [20, 22]. According to the Indian Council of
Medical Research data, the prevalence of diabetes in the
Indian adult population has risen to 7.1% and diabetes
and hypertension today account for 40–60% cases of
CKD [27]. This has also been reflected in the present
study where DN was the commonest secondary

Table 1 Demographic distribution of patients undergoing renal biopsy

Gender Up to 18 years 19–39 years 40 years and above Total (% of total cases) P value

Male 5 17 45 67 (63.2%) 0.0027

Female 8 18 13 39 (36.7%)

M to F ratio 1:1.6 1:1.1 3.4:1 1.7:1

Total 13 35 58 106

Table 2 Indications of biopsy among various age groups

Clinical diagnosis ≤ 18 years 19–39 years ≥ 40 years Total

NS 5 17 21 43

NES 1 11 16 28

AKI 0 8 10 18

RPRF 0 1 10 11

CKD 0 0 6 6

Total 6 37 63 106
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glomerular disease, with all cases occurring in patients
of 40 years and above age group. Among tubulo-
interstitial group, TIN was the most common diagnosis;
however, it was only 7.5% of all histopathological diag-
noses. This low frequency of ATN is similar to another
study, though in that study, the biopsy was done in the
cases of acute renal failure [28].

Conclusion
Primary glomerular disease is the predominant kidney
disease in the northern region of India with MN being
the most common single histopathological diagnosis.
The spectrum of glomerular diseases varies widely de-
pending upon a number of factors like age and sex, as
well as the geographical mapping and the ethnic
grouping.
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Table 3 Number of patients in different broad histological groups (N 106)

Diagnosis No and percentage Mean age with SD* M to F ratio

Primary glomerular disease 61 (57.5%) 38.7 ± 18.25 1.4:1

Secondary glomerular disease 23 (21.6%) 45.3 ± 17.96 1.8:1

Tubulo-interstitial disease 20 (18.8%) 44.3 ± 18.03 3:1

Vascular disease 2 (1.8%) 60.5 ± 20.50 2:0

* Standard deviation

Table 4 Histopathological findings among various age groups

Renal disease Number of
patients with
percentage
(in category)

Up to
18 years

19–39
years

40 years
and above

Primary glomerular
disease

61 12 21 28

1.MN 14 (22.9%) 1 7 6

2. MCD 10 (16.3%) 3 4 3

3.MPGN 11 (18%) 0 5 6

4. FSGN 9 (14.7%) 3 3 3

5.C3 GN 2 (3.2%) 2 0 0

6.Cresentric GN 2 (3.2%) 0 0 2

7. DPGN 1 (1.6%) 0 0 1

8.IgA nephropathy 8 (13.1%) 1 2 5

9. Anti-GBM 2 (3.2%) 0 0 2

10.Alport syndrome 1 (1.6%) 1 0 0

11.MGN 1 (1.6%) 1 0 0

Secondary glomerular
disease

23 4 3 16

1.DN 10 (43.4%) 0 0 10

2.LN 7 (30.4%) 4 3 0

3.CN 6 (26%) 0 0 6

Tubulo-interstitial
disease

20 2 6 12

1. TIN 8 (40%) 1 4 7

2. Pyelonephritis 4 (20%) 1 0 3

3. ATN 4 (20%) 0 0 1

4. ACN 4 (20%) 0 2 1

Vascular disease 2 0 0 2

TMA 2 (100%) 0 0 2
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