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Abstract:

Background: With India’s rapidly aging population, the burden of chronic kidney disease (CKD) among the
elderly is steadily increasing. Glomerular and tubulointerstitial diseases represent a substantial proportion of
renal pathology in older adults and often pose unique diagnostic and management challenges. However, data on
the histopathological spectrum and evolving trends of glomerular and tubulointerstitial diseases in the geriatric
population, particularly within Indian cohorts, remain limited.

Objectives: To evaluate the clinico-pathological spectrum of Glomerular and Tubulointerstitial diseases in
elderly patients (=60 years) undergoing native renal biopsy at a tertiary care center in northwest India between
2018 and 2024, and to compare these findings with younger patients and historical data from the same center
(2012-2017) to assess evolving trends over time.

Methodology: This retrospective study analyzed 1,435 native renal biopsies at SMS Medical College, Jaipur.
Elderly patients (=60 years, n = 171) were compared with younger patients and a previous cohort (2012-2017).
Clinical, demographic, and histopathological data were reviewed. Diagnoses were compared across age, sex,
and time using Fisher’s exact test (p < 0.05 significant).

Results: Amyloidosis (15.8%) was the most common diagnosis in the elderly, followed by MGN and FSGS
(11.1% each), and ATN (9.9%). Elderly patients had higher rates of cast nephropathy, diabetic nephropathy, and
C3G compared to younger patients (p < 0.01). MGN and cast nephropathy showed rising trends, while AIN
declined sharply. Nephrotic syndrome (49%) was the most frequent presentation, mainly due to amyloidosis,
MGN, and FSGS.

Conclusion: This study highlights age-related and temporal shifts in the spectrum of glomerular and
tubulointerstitial diseases among elderly Indian patients. The findings underscore the continued relevance of
renal biopsy in older adults and the need for age-tailored diagnostic and therapeutic strategies.

Keywords: Kidney Biopsy, Glomerulonephritis, Amyloidosis, Membranous Nephropathy, India, Chronic
Kidney Disease, Histopathology, Nephrotic Syndrome, Aged.
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Introduction

The global burden of chronic kidney disease
(CKD) has increased significantly over the past two
decades - with glomerular and tubulointerstitial
diseases constituting a substantial proportion of
cases that require histopathological diagnosis
through renal biopsy.[1,2,3] With rising life
expectancy and improved access to healthcare, the
number of elderly individuals (=60 years)
undergoing kidney biopsies has increased
markedly.[4] This demographic shift is particularly

Damor et al.

relevant in India - where the aging population is
expanding and the profile of renal diseases in older
adults is gradually evolving.[5]

Historically, elderly patients were often excluded
from renal biopsy due to concerns regarding
procedural risk and limited therapeutic benefit.
However contemporary studies have demonstrated
that kidney biopsy remains both safe and clinically
informative in the elderly and enable accurate
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diagnosis and guiding management in complex or
atypical presentations.[6—7] Age-specific trends in
glomerular pathology are also available now - with
studies highlighting a higher prevalence of
systemic diseases such as amyloidosis, diabetic
nephropathy and membranous nephropathy (MGN)
in older adults compared to the younger
population.[8] Conditions like IgA nephropathy and
minimal change disease (MCD) are more prevalent
in the older population.[9-10]

Indian studies, including Prakash et al. (2003)11
and our previous work (2012-2017) [1], have
identified membranous nephropathy (MGN) and
amyloidosis as leading glomerular diseases in the
elderly. Although the number of elderly patients
undergoing renal biopsy in India has increased,
contemporary data on the evolving
histopathological spectrum in this age group remain
limited. Age-specific trends, changing clinical
presentations, and shifting biopsy patterns are
under-reported in national literature. With the
growing burden of chronic kidney disease in the
elderly and the need for accurate, biopsy-based
diagnosis to inform treatment, this study aimed to
provide updated, region-specific insights and to
compare current findings with prior data from our
center and existing Indian studies.

Methodology

This retrospective observational study was
conducted in the Departments of Nephrology and
Pathology at SMS Medical College and Hospital,
Jaipur, Rajasthan, India. All native renal biopsies
performed between January 2018 and December
2024 were reviewed. A total of 1,612 renal biopsies
were initially screened. Of these, 177 biopsies
(11.0%) were excluded based on predefined
criteria: 121 (7.5%) were excluded as renal
allograft (transplant) biopsies, and 56 (3.5%) due to
inadequate sampling. Thus, 1,435 native renal
biopsies (89.0%) were included for final analysis.

Patients aged >60 years were defined as elderly, per
WHO and national guidelines. Of the 1,435
biopsies, 171 (11.9%) were from elderly patients.
These were analyzed for -clinico-pathological
features and compared with younger patients (<60
years) and a prior cohort (2012-2017). Clinical and
demographic data were retrieved from records.
Biopsies were evaluated using light microscopy
and immunofluorescence; electron microscopy was
used selectively. Diagnoses were classified into
primary glomerular diseases, secondary glomerular
diseases and tubulointerstitial diseases (TID).

Biopsy Worth Stratification: In addition to
conventional  histopathological  categorization,
biopsy-proven diagnoses were stratified based on
their potential clinical impact into high or low
biopsy worth categories. This framework aimed to
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assess the practical utility of renal biopsy in elderly
patients.

High biopsy worth diagnoses were defined as those
likely to influence or initiate specific treatment—
particularly when clinical features alone were non-
definitive. These included treatable,
immunologically active, or hematologic conditions
such as amyloidosis, crescentic glomerulonephritis
(pauci-immune or anti-GBM), membranous
nephropathy (MGN), C3 glomerulopathy (C3GN),
monoclonal immunoglobulin deposition disease
(MIDD), myeloma cast nephropathy, thrombotic
microangiopathy (TMA), lupus nephritis, immune-
mediated MPGN, focal segmental
glomerulosclerosis  (FSGS), minimal change
disease (MCD), and IgA nephropathy—especially
when presenting with nephrotic syndrome or
rapidly progressive renal failure (RPRF).

Low biopsy worth diagnoses were those typically
suggested by clinical history, unlikely to alter
management, or carrying primarily prognostic
implications. This category included diabetic
nephropathy, hypertensive nephrosclerosis, acute
tubular necrosis (ATN), chronic tubulointerstitial
nephritis (CTIN), ischemic nephropathy, and global
glomerulosclerosis (chronic GN).

Statistical comparisons across age groups, time
periods, and sex were performed using Fisher’s
exact test, with a p-value < 0.05 considered
statistically ~ significant. Data analysis was
conducted using Microsoft Excel and Python
(SciPy library).

Results

Comparison of Glomerular and Tubulointerstitial
Diseases Between Younger and Elderly Patients
(Table 1, Figurel): Of the 1,435 native renal
biopsies analyzed between 2018 and 2024, 1,264
(88.1%) were from patients aged <60 years and 171
(11.9%) from patients aged >60 years. The
distribution of glomerular diseases varied
significantly between the two groups. Amyloidosis
was the most common diagnosis in the elderly
(15.8% wvs. 5.6%; p < 0.001), while IgA
nephropathy was most frequent in younger patients
(16.9% vs. 5.8%; p = 0.0001). Other diagnoses
more prevalent in elderly patients included cast
nephropathy (9.4% vs. 1.5%; p < 0.001), C3
glomerulopathy (3.5% vs. 0.9%; p = 0.0075),
diabetic nephropathy (6.4% vs. 2.5%; p = 0.0052),
and monoclonal immunoglobulin deposition
disease (1.8% vs. 0.1%; p =0.0017).

In contrast, renal cortical necrosis (3.5% vs. 0.6%;
p = 0.0353) and thrombotic microangiopathy (6.4%
vs. 2.3%; p = 0.0366) were significantly more
frequent in the younger group. No statistically
significant differences were observed in the
frequencies of focal segmental glomerulosclerosis
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(FSGS), membranous nephropathy (MGN),
minimal change disease (MCD),
membranoproliferative glomerulonephritis
(MPGN), or crescentic glomerulonephritis. These
findings highlight a predominance of systemic and
age-associated diseases in the elderly, whereas
immune-mediated glomerular diseases were more
common among younger patients.

Gender-wise Distribution of and
Tubulointerstitial Glomerular Diseases Across
Age Groups (FIGURE 2): Glomerular disease
patterns showed some gender-specific trends across
age groups. In patients <60 years, FSGS was
common in both sexes, while IgA nephropathy was
more frequent in males (19.7% vs. 10.8%). Lupus
nephritis  showed a  significant  female
predominance (14.3% vs. 0.6%, p = 0.0278).

In the >60 age group, amyloidosis was most
common in both sexes. FSGS was significantly
more frequent in elderly males (13.2% vs. 4.8%, p
= 0.036). ATN was slightly more common in
elderly females. No significant gender differences
were observed for MCD, MPGN, MGN, or C3GN.
These findings suggest age- and sex-specific
patterns, especially for lupus nephritis and FSGS.

Clinical Syndromes Associated with Glomerular
and Tubulointerstitial Disease in the Elderly
(TABLE 2): Among the 171 renal biopsies in
patients aged >60 years, nephrotic syndrome (NS)
was the most common presentation, followed by
acute kidney injury (AKI) and rapidly progressive
renal failure (RPRF).

Amyloidosis was the leading cause of NS (12.9%),
followed by MGN (9.9%), FSGS (8.8%), and MCD
(4.1%), the latter exclusively presenting with NS.
ATN and cast nephropathy were the primary causes
of AKI (each 5.8%) and were occasionally
associated with AGN or RPRF. Crescentic GN
accounted for most RPRF cases (5.8%), while
C3GN and TMA were less common (1.2% each).

Diabetic nephropathy typically presented as NS
(4.1%) or CKD (2.3%). IgA nephropathy showed
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varied presentations, including AGN, RPRF, AUA,
and CKD.

Comparison of Histopathological Spectrum in
Elderly Patients Between 2012-2017 and 2018-
2024 (FIGURE 3): To assess changes over time,
histopathological diagnoses from elderly patients
(>60 years) in the current cohort (2018-2024, n =
171) were compared with a prior cohort (2012—
2017, n = 238). Amyloidosis remained the most
common diagnosis in both cohorts (14.7% vs.
15.8%; p = 0.7811), with no significant change.
Frequencies of ATN, FSGS, and IgA nephropathy
were also stable.

In contrast, several diagnoses showed significant
temporal shifts. AIN declined markedly (8.0% to
0.6%; p = 0.0003), as did DPGN/PIGN (7.1% to
1.8%; p = 0.0179) and HTN nephrosclerosis (5.9%
to 1.8%; p = 0.0451). Conversely, there was a
significant rise in cast nephropathy (2.1% to 9.4%;
p = 0.0013), crescentic GN (2.1% to 8.2%; p =
0.0071), MGN (3.4% to 11.1%; p = 0.0023), and
MPGN (0.8% to 4.1%; p = 0.0382).

These findings suggest evolving biopsy indications
and increased recognition of immune and
paraprotein-related glomerular pathologies in the
elderly.

Simplified Biopsy Worth  Categorization
(FIGURE 4): Of the 171 elderly patients included,
133 (80.7%) had biopsy findings categorized as
“high worth”. Only 38 patients (19.3%) had “low
worth” biopsies — i.e., histological findings
confirmed chronic or expected pathology with
limited impact on treatment. High worth diagnoses
included glomerular or systemic diseases that
required specific treatment (e.g., amyloidosis,
MGN, crescentic GN, FSGS) .Low worth included
lesions that rarely altered management, such as
diabetic nephropathy or hypertensive
nephrosclerosis. This emphasized the high
diagnostic and therapeutic yield of biopsy even in
patients aged >60 years.

Table 1:
Primary /Secondary /Other Diagnosis <60 _N (%) 260 N (%) p-value
Primary C3G 12 (0.9%) 6 (3.5%) 0.0075
Crescentic GN 90 (7.1%) 14 (8.2%) 0.5275
DPGN/PIGN 49 (3.9%) 3 (1.8%) 0.2648
FSGS 156 (12.3%) 19 (11.1%) 0.8994
IgA Nephropathy 214 (16.9%) 10 (5.8%) 0.0001
MCD 94 (7.4%) 7 (4.1%) 0.1474
MGN 131 (10.4%) 19 (11.1%) 0.6886
MPGN 49 (3.9%) 7 (4.1%) 0.8316
Secondary Amyloidosis 71 (5.6%) 27 (15.8%) <0.001
Cast Nephropathy 19 (1.5%) 16 (9.4%) <0.001
Diabetic Nephropathy 32 (2.5%) 11 (6.4%) 0.0052
HTN Nephrosclerosis 17 (1.3%) 3 (1.8%) 0.4444
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Lupus Nephritis 64 (5.1%) 3 (1.8%) 0.0766
MIDD 1 (0.1%) 3 (1.8%) 0.0017
Tubulointerstitial disease AIN 15 (1.2%) 1 (0.6%) 0.7099
(TID) ATN 109 (8.6%) 17 (9.9%) 0.5647
CTIN 16 (1.3%) 0 (0.0%) 0.2426
RCN 44 (3.5%) 1 (0.6%) 0.0353
TMA 81 (6.4%) 4 (2.3%) 0.0366
Table 2:
Primary | Diagnosis NS AGN RPRF AUA AKI CKD Total
/
Secondar
y / Other
Primary C3GN 1(0.6%) |2 2(1.2%) | 0(0%) | 0(0%) 1 6 (3.5%)
(1.2%) (0.6%)
Crescentic GN 1(0.6%) |2 10 0(0%) | 0(0%) 1 14 (8.2%)
(1.2%) | (5.8%) (0.6%)
DPGN/PIGN 1(0.6%) |2 0 (0%) 0(0%) | 0(0%) 0(0%) | 3(1.8%)
(1.2%)
FSGS 15 (8.8%) | 2 0 (0%) 0(0%) | 0(0%) 2 19
(1.2%) (1.2%) | (11.1%)
IgA Nephropathy 1(0.6%) |3 1(0.6%) | 4 0 (0%) 1 10 (5.8%)
(1.8%) (2.3%) (0.6%)
MCD 7(4.1%) |1 0(0%) | 0(0%) 0(0%) | 0(0%) 0(0%) | 7(4.1%)
MGN 17 (9.9%) | 0 (0%) | 0(0%) 0(0%) | 0(0%) 2 19
(1.2%) | (11.1%)
MPGN 5029%) |2 0 (0%) 0(0%) | 0(0%) 0(0%) | 7(4.1%)
(1.2%)
Secondar | Amyloidosis 22 0(0%) | 0(0%) 2 0 (0%) 3 27
y (12.9%) (1.2%) (1.8%) | (15.8%)
Cast Nephropathy | 0 (0%) 3 3(1.8%) | 0(0%) | 10 0(0%) | 16 (9.4%)
(1.8%) (5.8%)
Diabetic 7(4.1%) | 0(0%) | 0(0%) 0(0%) | 0(0%) 4 11 (6.4%)
Nephropathy (2.3%)
HTN 0 (0%) 0(0%) | 0(0%) 0(0%) | 0(0%) 3 3 (1.8%)
Nephrosclerosis (1.8%)
Lupus Nephritis 0 (0%) 1 2(1.2%) | 0(0%) | 0(0%) 0(0%) | 3(1.8%)
(0.6%)
MIDD 2(1.2%) | 0(0%) | 0(0%) 0(0%) | 0(0%) 1 3 (1.8%)
(0.6%)
TID AIN 0 (0%) 0(0%) | 0(0%) 0(0%) | 1(0.6%) | 0(0%) | 1(0.6%)
ATN 0 (0%) 3 4(2.3%) | 0(0%) | 10 0(0%) | 17 (9.9%)
(1.8%) (5.8%)
RCN 0 (0%) 0(0%) | 0(0%) 0(0%) | 1(0.6%) | 0(0%) | 1(0.6%)
TMA 0 (0%) 2 2(1.2%) | 0(0%) | 0(0%) 0(0%) | 4(2.3%)
(1.2%)
Damor et al. International Journal of Current Pharmaceutical Review and Research
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Discussion

As the Indian population continues to age,
understanding the changing landscape of kidney
diseases in older adults has become increasingly
important. Renal biopsy, once approached with
hesitation in the elderly due to perceived
procedural risks and limited therapeutic value, is
now recognized as a crucial tool for diagnosis and
management. In this context, our study provides
timely and clinically relevant insights into the
evolving  spectrum  of  glomerular  and
Tubulointerstitial diseases among elderly patients at
a major tertiary care center in northwest India.

In our analysis of 171 renal biopsies from elderly
patients (>60 years) between 2018 and 2024,
amyloidosis (15.8%) was the most common
diagnosis, followed by MGN and FSGS (11.1%
each), and ATN (9.9%). IgA nephropathy remained
infrequent (5.8%), consistent with its declining
incidence in older adults. These findings are largely
consistent with our earlier cohort (2012-2017;
Beniwal et al. [3], where MGN (15.2%),
amyloidosis  (13.9%), and FSGS (13.4%)
predominated. However, several statistically
significant shifts were observed: an increase in cast
nephropathy (2.1% to 9.4%, p = 0.0013), crescentic
GN (2.1% to 8.2%, p = 0.0071), and diabetic
nephropathy (3.4% to 6.4%, p = 0.0179); and a
decline in AIN (8.0% to 0.6%, p = 0.0003) and
MGN (15.2% to 11.1%, p = 0.0023). The rise in
cast nephropathy likely reflects greater recognition
of multiple myeloma and MGRS, whose incidence
increases with age, alongside growing use of renal
biopsy for diagnostic and therapeutic decision-
making [12]. The increase in crescentic GN may be
due to heightened suspicion of rapidly progressive
renal failure and increased detection of ANCA-
associated vasculitis in the elderly [13]. The higher
frequency of diabetic nephropathy corresponds
with the growing burden and improved longevity of
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elderly diabetics, leading to more biopsies in
atypical or proteinuric presentations [14].

The sharp decline in AIN may be attributable to
changing drug prescribing patterns (e.g., reduced
NSAID use) and increasing clinical diagnosis
without biopsy when typical features such as
eosinophilia or known drug exposures are present
[15]. The reduced detection of MGN likely results
from the widespread use of serum anti-PLA2R
antibody testing, which has enabled non-invasive
diagnosis of primary MGN—especially in elderly
patients with classic nephrotic syndrome and stable
renal function—thereby reducing the need for
confirmatory biopsy [16].

Our findings align with national trends reported in
earlier Indian studies. A large retrospective study
from PGIMER, Chandigarh, by Rathi et al. [17]
analyzing adult nephrotic syndrome over five
decades found MGN (32.5%) and FSGS (27.7%) to
be the most common diagnoses in patients >40
years. While their cohort focused on adults aged
18-60, our data from elderly patients (>60 years)
similarly highlight MGN and FSGS as leading
glomerular diagnoses, reinforcing the sustained
relevance of these pathologies across age groups.
Additionally, in a study by Prakash et al. [11]
involving 65 elderly patients with biopsy-proven
glomerular disease, MGN (27.5%), diabetic
nephropathy (22.5%), and amyloidosis (15%) were
the most frequent findings. This mirrors our current
results, where MGN (11.1%) and amyloidosis
(15.8%) were prominent, though diabetic
nephropathy (6.4%) was comparatively less
common.

In our biopsy cohort of 1,435 patients, elderly
individuals (=60 years) showed a distinct pattern of
renal disease. Amyloidosis was the most common
diagnosis (15.8% vs. 5.6% in <60 years; p<0.001),
with most cases representing secondary (AA)
amyloidosis, likely driven by the high regional
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prevalence of tuberculosis—still a leading cause of
chronic inflammation in India [18]. Similarly, cast
nephropathy, C3 glomerulopathy, MIDD, and
diabetic nephropathy were significantly more
frequent in the elderly, reflecting the rising burden
of MGRS, metabolic disease, and age-related
immune dysregulation [19-21].

In contrast, IgA nephropathy was significantly
more common in younger patients (16.9% vs.
5.8%; p=0.0001), consistent with its early-onset
nature and mucosal immune triggers [22]. RCN and
TMA also showed higher prevalence in the
younger group, likely reflecting obstetric and toxic-
ischemic etiologies [23]. These findings highlight
the predominance of secondary and systemic
glomerular diseases in the elderly population, in
contrast to immune-mediated glomerulopathies in
younger individuals. They underscore the
importance of age-adapted renal biopsy practices
and tailored diagnostic strategies in the evaluation
of kidney disease in older adults.

Our data reveal important sex-specific differences
in renal disease patterns. FSGS and IgA
nephropathy were more frequent in younger males,
consistent with established male predominance
linked to immunologic and hormonal factors [23].
Amyloidosis and cast nephropathy were more
common in elderly males, reflecting the higher
burden of plasma cell dyscrasias and monoclonal
gammopathies in men [24]. Conversely, lupus
nephritis was more prevalent in females <60 years,
in line with the autoimmune predisposition
observed in women [25].

Our simplified categorization of biopsy outcomes
into high-yield and low-yield diagnoses revealed
that over 80% of elderly biopsies provided
actionable findings. Predominant diagnoses such as
amyloidosis, membranous nephropathy (MGN),
crescentic GN, and FSGS are not only
diagnostically significant but also have direct
therapeutic implications, often altering
management and prognosis. In contrast, only a
small fraction yielded low-yield findings such as
diabetic or hypertensive nephropathy, which are
often clinically presumed.

This reinforces that renal biopsy remains a valuable
tool in the elderly, especially when clinical features
are atypical, rapidly progressive, or nephrotic.
Importantly, our data challenge the notion that age
alone should deter biopsy. On the contrary, careful
patient selection based on clinical context can yield
critical diagnostic insights that are often not
achievable through noninvasive means, thereby
guiding precise and timely therapy.

Conclusion
This study wunderscores the unique clinico-

pathological landscape of glomerular and
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Tubulointerstitial diseases in elderly patients from
northwest India. Amyloidosis, MGN, FSGS, and
ATN emerged as the predominant histological
diagnoses, reflecting both age-associated pathology
and evolving epidemiological patterns. Notably,
temporal comparisons revealed a rising burden of
MGN and cast nephropathy, alongside a decline in
AIN and post-infectious glomerulonephritis,
highlighting a shift from immune-mediated to
systemic and degenerative renal diseases with
aging.

Importantly, more than 80% of elderly biopsies
yielded high-impact, actionable diagnoses,
reinforcing that age alone should never be a
deterrent to biopsy—especially in cases of atypical,
acute, or nephrotic presentations. These findings
advocate for a personalized, age-sensitive approach
to renal diagnostics and management, and call for
continued surveillance through regional biopsy
registries to inform future nephrology practice and
policy.
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