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Abstract:  
Background: Diabetic nephropathy (DN) is a major complication of type 2 diabetes mellitus (T2DM) and a 
leading cause of end-stage renal disease. Differentiating DN from non-diabetic renal disease (NDRD) remains a 
diagnostic challenge, especially since clinical presentations often overlap. 
Aim: To evaluate ‘the histopathological spectrum of renal diseases in patients with T2DM undergoing biopsy and 
assess the association of DN with demographic features, comorbidities, and microalbuminuria. 
Methodology: This prospective study was conducted over three months at Netaji Subhas Medical College and 
Hospital, Patna, India. A total of 80 adult T2DM patients undergoing renal biopsy were included. Specimens were 
analyzed using light microscopy, immunofluorescence, and electron microscopy. Patients were classified as 
having isolated DN, NDRD, or NDRD superimposed on DN. Statistical analysis was performed using SPSS v27. 
Results: Of the 80 patients, 35.5% had isolated DN, 14.5% had NDRD superimposed on DN, and 50% had 
isolated NDRD. DN was more prevalent in males aged 41–50. Among DN patients, 90% had hypertension and 
obesity, and 80% had hypercholesterolemia. Microalbuminuria severity was notably higher in DN patients, with 
50% showing mild, 40% moderate, and 10% severe levels, while none had normoalbuminuria. In contrast, 48.57% 
of non-DN patients had normoalbuminuria. 
Conclusion: A significant proportion of T2DM patients exhibit renal pathology other than classic DN. 
Histological evaluation via biopsy remains essential for accurate diagnosis, guiding appropriate management 
strategies. 
Keywords: Comorbidities, Diabetic Nephropathy, Microalbuminuria, Non-Diabetic Renal Disease, Renal 
Biopsy, Type 2 Diabetes Mellitus. 
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Introduction 

Diabetes is a significant health concern, as an in-
creasing proportion of individuals with chronic and 
poorly controlled diabetes progress to develop dia-
betic nephropathy (DN) [1]. The principal risk fac-
tors associated with the development of diabetic 
nephropathy (DN) include hypertension, poor glyce-
mic control, tobacco use, and dyslipidemia [2]. Na-
tive Americans demonstrate the greatest incidence 
of diabetic nephropathy, succeeded by Asians, His-
panics, African Americans, and Caucasians [3]. 
Multiple genetic variations are associated with the 
onset of diabetic nephropathy, including the angio-
tensin type 2 receptor and angiotensin-converting 
enzyme (ACE). In recent years, the prevalence of 
persons undergoing dialysis for renal issues has 
risen along with the escalation of diabetic nephrop-
athy. Diabetic nephropathy (DN) is the principal 
factor in elevated mortality rates among persons 
with type I and II diabetes who present with micro-
albuminuria, macroalbuminuria, or end-stage renal 

failure. Although kidney transplantation is a feasible 
solution, certain individuals with diabetic nephropa-
thy encounter persistent postoperative complica-
tions associated with the transplant procedure, in-
cluding cerebrovascular events and graft rejection. 

Diabetic nephropathy, diabetic glomerulosclerosis 
or diabetic kidney disease, is a severe complication 
of diabetes mellitus and a major reason for end-stage 
renal failure. It is typified by renal structural and 
functional changes, i.e., mesangial hypertrophy, 
thickening of the glomerular basement membrane, 
podocyte damage, and tubulointerstitial fibrosis, 
culminating into chronic and steadily aggravating 
proteinuria and renal failure, which, in turn, is fre-
quently associated with a gradual reduction in the 
glomerular filtration rate (GFR) and rising plasma 
creatinine concentrations over the years [5]. 

The diagnosis of diabetic nephropathy is frequently 
inferred when a kidney biopsy produces equivocal 
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findings. This is common in individuals with a long-
standing history of diabetes mellitus, particularly 
those with type 1 diabetes for 7 to 10 years or more, 
who have other microvascular complications such as 
diabetic retinopathy. In addition, these patients gen-
erally possess a history of microalbuminuria, serv-
ing as an initial indicator of diabetic nephropathy, 
manifesting before the onset of overt proteinuria. As 
the disease progresses, microalbuminuria transforms 
into macroalbuminuria, exacerbating renal dysfunc-
tion and increasing the likelihood of cardiovascular 
complications. The absence of atypical clinical fea-
tures, such as the sudden onset of substantial pro-
teinuria, hematuria, abnormal kidney size, or signs 
of other renal disorders, supports the clinical diag-
nosis of diabetic nephropathy without necessitating 
a renal biopsy. In these cases, renal biopsy is un-
likely to provide further diagnostic value, as the 
findings would correspond with diabetic nephropa-
thy and would not alter the therapeutic approach [6]. 
The course of disease is often evaluated using con-
secutive measurements of albuminuria, serum creat-
inine, and estimated GFR, with the regulation of gly-
cemic levels and blood pressure to reduce renal im-
pairment advancement [7]. 

The majority of our understanding of the features of 
"kidney disease in persons with type 2 diabetes 
mellitus (T2DM) is based on studies with patients 
with type 1 diabetes mellitus. Diabetic kidney dis-
ease (DKD) has historically been considered the pri-
mary cause of renal impairment in patients with di-
abetes. Biopsy results from people with T2DM ex-
hibiting renal disease or proteinuria reveal a broader 
spectrum of renal lesions compared to those with 
T1DM. Some lesions display features of conven-
tional diabetic nephropathy (DN), whereas others in-
dicate the presence of non-diabetic renal disease 
(NDRD), either alone or with DN. Recent results 
show that the incidence of NDRD in diabetic pa-
tients has emerged as a notable clinical entity, re-
quiring distinct diagnostic and therapeutic ap-
proaches. 

The prevalence of NDRD shows considerable heter-
ogeneity among different geographic regions and 
populations, with reported rates ranging from 15.7% 
to 82.9% [8]. This variability is influenced by sev-
eral variables, including genetic predisposition, eth-
nicity, environmental exposures, and variations in 
the criteria used for doing kidney biopsies [9]. More-
over, some clinical and laboratory features, such as 
the absence of diabetic retinopathy, rapid onset of 
proteinuria, microscopic hematuria, and a sudden 
decline in renal function, have been proposed as po-
tential indicators of NDRD in diabetic patients [10]. 
Although the growing recognition of NDRD, distin-
guishing it from conventional DN based simply on 
clinical criteria remains challenging. Thus, renal bi-
opsy is the conclusive technique for confirming the 
diagnosis, especially in cases when an atypical 
presentation indicates another renal disease. Further 

investigation is necessary to increase understanding 
of the pathophysiology, optimal diagnostic criteria, 
and most effective therapeutic approaches for 
NDRD in patients with T2DM, to enhance patient 
outcomes and prevent progression to end-stage renal 
disease (ESRD). This research illustrates the range 
of diabetic nephropathy in type II diabetes mellitus. 

Methodology 

Study Design: This prospective study was con-
ducted over a period of three months in the Depart-
ment of General Medicine, Netaji Subhas medical 
college and Hospital, Bihta, Patna, Bihar, India.  

Sample Size: A total of 80 kidney biopsies were ob-
tained for diagnostic purposes from adult patients di-
agnosed with type 2 diabetes mellitus. 

Inclusion and Exclusion Criteria 

Inclusion criteria: 

• Adult patients with type 2 diabetes mellitus. 
• Patients who underwent renal biopsy for diag-

nostic purposes. 
• Documented diabetic nephropathy or non-dia-

betic renal disease based on biopsy results. 

Exclusion criteria: 

• Patients without a confirmed diagnosis of type 
2 diabetes mellitus. 

• Biopsy samples not meeting diagnostic stand-
ards for light microscopy, immunofluorescence, 
or electron microscopy analysis. 

Procedure: Renal biopsy specimens were processed 
using a combination of light microscopy, immuno-
fluorescence, and electron microscopy for diagnos-
tic purposes. The samples were first embedded in 
paraffin and sectioned at a thickness of 2 µm. They 
were then stained using various techniques, includ-
ing hematoxylin and eosin (HE), Masson trichrome, 
periodic acid-Schiff, periodic acid-silver methena-
mine, and Congo red stains. For immunofluores-
cence studies, frozen sections were prepared and 
stained for immunoglobulins (IgG, IgA, IgM), com-
plement components (C3, C1q), and light chains 
(kappa and lambda). Electron microscopy observa-
tions were conducted using JEM 1011 electron mi-
croscopy after routine staining. 

The results from these analyses were used to diag-
nose diabetic nephropathy, identified by features 
such as intercapillary glomerulosclerosis, basement 
membrane thickening, and arteriolar hyalinosis, 
with or without nodular Kimmelstiel-Wilson for-
mations. Diagnoses were further supported by im-
munofluorescence and electron microscopy find-
ings. Patients were classified into one of three cate-
gories based on the histopathological findings: iso-
lated non-diabetic renal disease (NDRD), NDRD su-
perimposed on diabetic nephropathy (NDRD + DN), 
or isolated diabetic nephropathy (DN). Pathological 
classification of diabetic nephropathy followed 
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established criteria, and non-diabetic renal diseases 
were categorized according to standard diagnostic 
practices. 

Statistical Analysis: Analysis of this study was 
done by using SPSS version 27.0. Continuous data 
were analysed using the mean and standard devia-
tion, whereas categorical variables were summa-
rised using frequencies and percentages.  

Results 

Table 1 presents the age and sex distribution of study 
subjects in two groups, A and B, each consisting of 
40 participants. In Group A, males were more 

represented across all age groups, with the highest 
number (5 males, 12.5%) falling within the 41–50 
age range, followed by 3 males (7.5%) aged 31–40, 
2 males (5%) in the 20–30 and >50 age groups re-
spectively. Female participants in Group A were 
fewer, totaling 10 (25%), with the highest count (4 
females, 10%) in the 41–50 age group. Group B dis-
played a similar distribution pattern, with the highest 
numbers in the 41–50 (4 females, 10%; 5 males, 
12.5%) and 31–40 age ranges (3 males and 3 fe-
males, 7.5% each). Overall, Group A had 12 males 
(30%) and 10 females (25%), indicating a slight 
male predominance, with a comparable trend seen in 
Group B.

 
Table 1: Age sex distribution of study subject 

Age Group Group A (n = 40) Group B (n = 40) 
Male % Female % 

20–30 2 5.00% 1 2.50% 
31–40 3 7.50% 3 7.50% 
41–50 5 12.50% 4 10.00% 
>50 2 5.00% 2 5.00% 
Total 12 30.00% 10 25.00% 

Table 2 compares the prevalence of diabetic 
nephropathy between two groups, each consisting of 
40 patients. In Group A, 10 patients (25.0%) were 
found to have diabetic nephropathy, while 30 pa-
tients (75.0%) did not. In contrast, only 4 patients 

(10.0%) in Group B had diabetic nephropathy, and 
the remaining 36 patients (90.0%) were free of the 
condition. This suggests that diabetic nephropathy 
was more prevalent in Group A compared to Group 
B.

 
Table 2: Patients detected with nephropathy in both groups  

Group A (n = 40) Group B (n = 40) 
Diabetic Nephropathy Present: 10 (25.0%) Present: 4 (10.0%)  

Absent: 30 (75.0%) Absent: 36 (90.0%) 

Table 3 shows a markedly higher prevalence of 
comorbidities among patients with nephropathy 
compared to those without. Among patients with 
nephropathy (n=10), hypertension was present in 
90%, hypercholesterolemia in 80%, and obesity in 
90%, whereas in those without nephropathy (n=70), 
the corresponding rates were significantly lower at 
22.9%, 20%, and 14.3%, respectively. Combined 
comorbid conditions such as hypertension with 

hypercholesterolemia, hypercholesterolemia with 
obesity, and hypertension with obesity were also 
considerably more common in the nephropathy 
group (each at 80%) than in the non-nephropathy 
group (18.6%, 12.9%, and 14.3%, respectively). 
These findings suggest a strong association between 
the presence of multiple comorbidities and the oc-
currence of nephropathy.

 
Table: 3: Comorbidities 

Comorbidity With Nephropathy (n = 10) Without Nephropathy (n = 70) 
Hypertension Present: 9 

(90.0%) 
Absent: 1 (10.0%) Present: 16 

(22.9%) 
Absent: 54 
(77.1%) 

Hypercholesterolemia Present: 8 
(80.0%) 

Absent: 2 (20.0%) Present: 14 
(20.0%) 

Absent: 56 
(80.0%) 

Hypertension + Hyper-
cholesterolemia 

Present: 8 
(80.0%) 

Absent: 2 (20.0%) Present: 13 
(18.6%) 

Absent: 57 
(81.4%) 

Obesity Present: 9 
(90.0%) 

Absent: 1 (10.0%) Present: 10 
(14.3%) 

Absent: 60 
(85.7%) 

Hypercholesterolemia + 
Obesity 

Present: 8 
(80.0%) 

Absent: 2 (20.0%) Present: 9 
(12.9%) 

Absent: 61 
(87.1%) 
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Hypertension + Obesity Present: 8 
(80.0%) 

Absent: 2 (20.0%) Present: 10 
(14.3%) 

Absent: 60 
(85.7%) 

Table 4 illustrates the prevalence of microalbuminu-
ria among diabetic patients with and without 
nephropathy. Among the 10 patients with nephropa-
thy, none had normoalbuminuria, while 50% had 
mild microalbuminuria, 40% had moderate microal-
buminuria, and 10% had severe microalbuminuria, 
indicating a higher degree of albumin excretion. In 

contrast, of the 70 patients without nephropathy, 
48.57% had normoalbuminuria, and only a small 
proportion (2.86%) had mild microalbuminuria, 
with none showing moderate or severe levels. This 
suggests that microalbuminuria, particularly at mod-
erate and severe levels, is strongly associated with 
diabetic nephropathy.

 
Table 4: Prevalence of microalbuminuria among diabetic nephropathy patients 

Category With Nephropa-
thy (n=10) 

% (of 10) Without Nephropa-
thy (n=70) 

% (of 70) 

Normoalbuminuria 0 0.00% 34 48.57% 
Mild (20 - 50 mg/24 hours urine) 5 50.00% 2 2.86% 
Microalbuminuria Moderate 
(>50-100 mg/24 hours urine) 

4 40.00% 0 0.00% 

Severe (>100 mg/24 hours urine) 1 10.00% 0 0.00% 

Discussion  

The findings of this study highlight several im-
portant aspects regarding the demographic profile, 
prevalence of diabetic nephropathy, associated 
comorbidities, and microalbuminuria status among 
the study groups. 

The age and sex distribution (Table 1) showed a 
slight male predominance in both groups, with the 
highest concentration of participants in the 41–50 
age range. This is consistent with previous studies 
indicating that middle-aged adults are more likely to 
be affected by diabetes and its complications, in-
cluding nephropathy. The similar sex and age struc-
ture between groups A and B enhances the compa-
rability of the groups and minimizes demographic 
bias. This study revealed that 50% of patients with 
type 2 diabetes had non-diabetic renal illness, 14.5% 
presented with non-diabetic renal disease concurrent 
with diabetic nephropathy, and 35.5% had isolated 
diabetic nephropathy. This aligns with other re-
search indicating that the prevalence of NDRD 
ranges from 35% to 57% [11, 12]. 

In terms of diabetic nephropathy prevalence (Table 
2), the condition was significantly more common in 
Group A (25%) than in Group B (10%). This finding 
may reflect differences in disease control, duration 
of diabetes, or exposure to risk factors such as hy-
pertension, dyslipidemia, and obesity—common 
contributors to nephropathy development. The ob-
served disparity between groups suggests that cer-
tain underlying or modifiable factors may influence 
the risk of developing nephropathy. In this study, 
among the 50 patients, 8 were diagnosed with Dia-
betic Nephropathy. In group A, 6 out of 25 patients 
(24%) developed diabetic nephropathy, whereas in 
group B, 2 out of 25 patients (8%) had diabetic 

nephropathy. Study of the genesis and evolution of 
nephropathy in Type 2 Diabetes by Amanda I [13]. 

The association between comorbidities and 
nephropathy (Table 3) was particularly striking. Pa-
tients with nephropathy showed substantially higher 
rates of hypertension (90%), hypercholesterolemia 
(80%), and obesity (90%) compared to those with-
out nephropathy. The presence of multiple comorbid 
conditions, such as combined hypertension and hy-
percholesterolemia or obesity, was also much higher 
among nephropathy patients. These results are in 
alignment with existing literature that identifies 
these comorbidities as significant risk factors for the 
onset and progression of diabetic kidney disease. 
The study conducted by Ghai et al. on microalbumi-
nuria indicated that the prevalence of nephropathy at 
the initiation of type 2 diabetes mellitus is 25%.11 
The research by Chowta NK and Pant on the corre-
lation between microalbuminuria in type 2 diabetes 
mellitus and factors such as age, sex, weight, and 
creatinine clearance indicated a nephropathy preva-
lence of 37% at the beginning [14]. 

Furthermore, the data on microalbuminuria (Table 
4) reinforce its clinical utility as a marker of early 
renal damage. All patients with diabetic nephropa-
thy exhibited some level of microalbuminuria, with 
40% showing moderate and 10% showing severe 
levels. In contrast, the majority of patients without 
nephropathy had normoalbuminuria (48.57%), and 
only a negligible fraction showed mild elevation. 
This stark contrast underscores the diagnostic and 
prognostic significance of microalbuminuria in dia-
betic individuals. Early detection of even mild mi-
croalbuminuria could serve as a red flag for initiat-
ing interventions to prevent progression to overt 
nephropathy. This aligns with Soni et al. [15], while 
Bertani et al. [16] found no significant difference in 
diabetes duration between the NDRD and DN 
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groups. Our investigation indicated that among the 
examined groups, NDRD patients had a greater 
prevalence of microhematuria, but protein excretion 
was decreased compared to patients with biopsy-
confirmed DN (group III). 

Conclusion 

This study underscores the diverse spectrum of renal 
pathologies in individuals with type 2 diabetes 
mellitus, emphasizing that not all renal impairments 
are due to diabetic nephropathy (DN). Histopatho-
logical analysis revealed that 35.5% of patients had 
isolated DN, and a notable proportion exhibited ei-
ther non-diabetic renal disease (NDRD) alone (50%) 
or NDRD superimposed on DN (14.5%). It reaffirms 
the role of renal biopsy for the correct diagnosis, 
more so for atypical cases. The presence of concom-
itant comorbidities, particularly hypertension, hy-
percholesterolemia, and obesity, was significantly 
higher among nephropathy patients, underlining 
their causative role. Moreover, moderate to severe 
microalbuminuria was significantly associated with 
nephropathy, further establishing its role as a predic-
tive indicator. A higher rate of DN was also ob-
served in Group A as compared to Group B, possibly 
due to demographic or clinical factors. In total, the 
findings advocate for personalized diagnostic and 
therapeutic strategies for diabetic patients, incorpo-
rating biopsy data, comorbidity profile, and albumi-
nuria measurement for better outcomes. 
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