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Abstract 
Aim and Objectives: To analyse frequency and spectrum of non diabetic renal disease (NDRD) in 

type 2 diabetes patients and also determine the clinical markers associated with NDRD. 

Methodology: Single centre based prospective observational study carried out during the period from 

M a y 2016 to September 2019. Type 2 DM patients with atypical clinical renal disease who underwent 

renal biopsy to rule out NDRD at King George Hospital, Visakhapatnam were included in the study. 

Results: In the present study, the overall prevalence of NDRD with or without underlying DN in our 

study was 71.7%. The prevalence rates of isolated NDRD, NDRD with DN and isolated DN were 

51.2%, 20.5%, and 28.2% respectively. Shorter duration of diabetes, absence of retinopathy, presence 

of active urine sediment are markers associated with NDRD in type 2 diabetics and are strong 

indicators for biopsy. Isolated DN group patients suffer significantly with hypertension compared to 

NDRD group. Isolated NDRD group patients had low HbA1c (<7%) values compared to isolated DN 

group. The most common clinical presentations are RPRF, AKI and acute deterioration in renal 

function. The common lesion found in NDRD patients with or without underlying DN was acute 

tubulointerstitial nephritis. In Isolated NDRD group, primary glomerular diseases were most common. 

IgA Nephropathy was the most common glomerular disease in our study. 

Conclusion: To conclude, it is difficult to differentiate NDRD from DN merely on the basis of clinical 

and laboratory criteria and kidney biopsy is an important diagnostic tool to define underlying disease 

and to identify the treatable causes. 
 

Keywords: Diabetic nephropathy, NDRD, AKI 

 

Introduction 
Diabetic nephropathy (DN)/Diabetic kidney disease (DKD) is one of the major 

complications of diabetes mellitus (DM). Diabetic renal disease develops in about 20- 40% 

of patients suffering from diabetes mellitus (DM) [1, 2] It is the leading cause of end-stage 

renal disease (ESRD) worldwide [3]. The prognosis in such patients is poor compared with 

patients with ESRD due to other renal diseases [4, 5]. Unlike type 1 DM patients where >95% 

of renal disease is the result of diabetic nephropathy (DN), the renal disease in type 2DM 

(T2DM) patients is more complex and heterogeneous. Kidney diseases other than diabetic 

nephropathy in type 2 diabetic patients are known as non-diabetic renal disease (NDRD), 

either isolated or superimposed on DN [6]. The occurrence of NDRD in diabetic patients is 

reported in several studies from around the world [7-10]. Although exact incidence of NDRD is 

not known, frequency varies from 5% to 71% in various studies [11]. It is seen in 26.7% of 

Asian and 22% of European patients [9, 12, 13]. A wide spectrum of NDRD, including both 

glomerular and tubulointerstitial lesions are reported, the precise diagnoses of which require 

renal biopsy. The clinical markers indicating the presence of NDRD include abrupt onset of 

overt proteinuria, rapid decline in renal function, impaired renal function without significant 

proteinuria, absence of neuropathy, absence of retinopathy and presence of active urinary 

sediment, or features of other systemic diseases [14, 15]. DN is hard to reverse. However, 

certain NDRD, are often treatable, even remittable [8, 9]. Since diabetic patients with NDRD 

have significantly better renal outcomes compared to patients with biopsy proven DN, it is 

important to identify, and manage NDRD as early as possible [16]. Hence this study was done 

to determine the spectrum of NDRD in type 2 diabetes patients. 
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Aims and Objectives 

1. To analyze frequency and spectrum of non diabetic 

renal disease(NDRD) in type 2 diabetes patients with 

atypical clinical features 

2. To determine the clinical markers associated with 

NDRD. 

 

Materials and Methods 

Study Design: Single centre based prospective 

observational study.  

 

Study period: May 2016 to September 2019. 

 

Inclusion criteria 

Type 2 DM patients with atypical clinical renal disease 

(abrupt onset of proteinuria, active urinary sediment, rapid 

deterioration in renal function, renal dysfunction without 

significant proteinuria, features of other systemic diseases, 

Nephrotic syndrome with normal function, RPRF), who 

underwent renal biopsy to rule out NDRD at King George 

Hospital, Visakhapatnam were included in the study 

 

Exclusion criteria 

End stage renal disease on renal replacement therapy has 

been excluded. Pregnancy excluded. 

Patients with inadequate renal biopsies were excluded. 

 

Methods 

The Demographic, clinical and biochemical data collected 

from these patients. Thorough history was taken and 

physical examination done for these patients. The diagnosis 

of diabetes mellitus was made according to the criteria 

stated by the American Diabetes Association. 

Clinical details and laboratory parameters including age, age 

at onset (the time when DM was first diagnosed), duration 

of diabetes (the period between the age of onset and renal 

biopsy), blood urea, serum creatinine, Serum albumin, 

complete urine examination, 24 hr urine protein, HbA1c, 

lipid profile, presence or absence of retinopathy, presence or 

absence of neuropathy, presence or absence of hypertension 

were recorded at the time of renal biopsy. Chest x-ray, ECG, 

USG Abdomen, 2D Echo were done routinely. Special 

investigations like collagen profile, serum complement 

levels, ASO titres, C-reactive protein were done based on 

clinical circumstances. 

Renal biopsy was performed under ultrasound guidance 

with a biopsy gun (BARD gun 16/18 gauge, 22mm cutting 

edge). Examination of renal biopsy tissue was done by light 

microscopy (hematoxylin and eosin (H and E), periodic acid 

Schiff (PAS), and methenamine silver staining) and 

immunofluorescence microscopy using fluorescein 

isothiocyanate (FITC) conjugated rabbit anti‑ human 

immunoglobulin (Ig) G, IgM, IgA, and C3 antibodies. The 

intensity was semi quantitatively scored as 0 for negative, 

1+ for present, 2+ for definite, 3+ for strongly positive. 

Electron microscopy was not used as this facility is not 

available to us. DN was diagnosed when at least three of the 

following features were present; (i) global mesangial 

sclerosis with or without Kimmelstiel‑ Wilson nodule or 

nodular mesangial sclerosis, (ii) uniform glomerular 

capillary basement membrane thickening, (iii) exudative  

lesions such as “fibrin cap” or “capsular drop”, or (iv) 

glomerular hyaline arteriolosclerosis [17]. Based on the 

biopsy and direct immunofluorescence findings, patients 

were grouped as group 1, isolated NDRD, group 2, NDRD 

with underlying DN(Mixed lesions) and group 3, isolated 

DN. 

 

Statistical analysis: Descriptive statistical methods were 

used. For metric data, arithmetic mean, standard deviation, 

and median were used. For categorical data, Fisher’s exact 

test was applied. Student T‑ test was used for continuous 

variables. A Differences of various parameters between the 

three groups were assessed by analysis of variance 

(ANOVA) test and Chi-square test of statistical 

significance. A P value < 0.05 was considered statistically 

significant. Statistical analysis was done by statistical 

software SPSS for Windows v17.0 (SPSS, Chicago, IL, 

USA). 

 

Results 

A total of 40 patients were identified, of which 1 was 

excluded as the patient had advanced renal failure at the 

time of renal biopsy which showed end stage 

nephrosclerosis, the primary cause of which could not be 

clearly delineated as DN or NDRD. The remaining 39 

patients were included in the study. They are divided in to 3 

groups. Group 1 include patients with isolated NDRD, 

Group 2 patients had NDRD with underlying DN (Mixed 

lesions), Group 3 patients had isolated DN. 

Out of these 39 patients, twenty patients (51.2%) had 

isolated NDRD (Group 1), eight patients (20.5%) had 

NDRD with underlying DN (Group 2), eleven patients 

(28.2%) had isolated DN (Group 3) 

 
Table 1: Distribution of cases in groups 

 

Group Frequency Percent 

Isolated NDRD (Group1) 20 51.2 

NDRD + DN (Group 2) 8 20.5 

Isolated DN (Group 3) 11 28.2 

Total 39 100.0 

 

The mean age ± SD among these patients is 46.43 ± 10.3 

years. Out of them, 24 were females (61.5%), 15 were males 

(38.5%).Male to female ratio was 1:1.6. 

 
Table 2: Gender distribution among patients 

 

 Frequency Percent P Value 

Male 15 38.5 
 

>0.05 
Female 24 61.5 

Total 39 100.0 

 

Females are more in number than males which is 

statistically not significant. The mean age among females is 

46±12 years and among males is 48±8 years. There is no 

significant mean age difference between Males and 

Females. Among group 1 patients, males were 7(46.7%), 

females were 13(54.2%) and male to female ratio was 1:1.8. 

Among group 2 patients, males were 2(13.3%), females 

were 6(25%) and male to female ratio was 1:3. Among 

group 3 patients, males were 6(40%), females were 

5(20.8%) and male to female was 1.2:1. 
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Table 3: Gender distribution in each group 
 

 Isolated NDRD (Group 1) NDRD + DN (Group 2) Isolated DN (Group 3) Total P Value 

Females 
No. of patients 13 6 5 24 

>0.05 

Percentage 54.2% 25.0% 20.8% 100.0% 

Males 
No. of patients 7 2 6 15 

Percentage 46.7% 13.3% 40.0% 100.0% 

Total Count 20 8 11 39 

 

Females are more in isolated NDRD (Group 1) and 

NDRD+DN group (Group 2) whereas Males are more in 

isolated DN group (Group 3) even though it is not 

statistically significant. 

The following table 12 depicts the clinical and biochemical 

parameters of the three groups of patients. There was no 

statistically significant difference in age of patients, S. 

creatinine, 24 h urine protein (P > 0.05). Statistically 

significant difference was present among the groups for the 

duration of diabetes and serum albumin. Patients with 

isolated NDRD (Group 1) had shorter duration of diabetes 

compared to the other groups (P = 0.046).Patients with 

isolated DN (Group 3) had low serum albumin compared to 

other groups (P = 0.043). 

 
Table 4: Biochemical and clinical parameters among different groups 

 

 
Isolated NDRD (Group 1) NDRD + DN (Group 2) Isolated DN (Group 3) 

P Value 
Mean ± SD Mean ± SD Mean ± SD 

Age 46.75 ± 11.92 48.88 ± 11.91 45.00 ± 5.18 .731 

Duration Of DM 4.60 ± 4.45 5.13 ± 2.85 8.73 ± 4.94 .046 * 

Serum Creatinine 4.98 ± 2.91 5.80 ± 2.12 5.22 ± 3.54 .806 

Serum Albumin 3.21 ± 0.71 2.70 ± 0.56 2.63 ± 0.63 .043* 

24HrUrineProtein 1.56 ± 0.77 1.56 ± 0.77 2.12 ± 1.57 .713 

 

Among 39 patients, 27 patients (69.2%) had hypertension. 

Among group 1 patients 10(50%) had hypertension, in 

group 2 patients 7(87.5%) had hypertension, in group 3 

patients 10(90.9%) had hypertension. NDRD+DN and 

Isolated DN groups patients suffer significantly from HTN 

when compared to the other which is statistically significant 

(P<0.05). In our study, isolated NDRD group (Group 1) 

patients had high number of patients with low HbA1c 

(<7%) when compared to patients with isolated DN (Group 

3) who had high HbA1c values (>7%) which is statistically 

significant (P<0.05). 

 
Table 5: Hypertension among different groups 

 

 
HTN 

P Value 
Present Absent Total 

Isolated NDRD (Group 1) 
No. of patients 10 10 20 

< 0.05 

Percentage 50.0% 50.0% 100.0% 

NDRD + DN (Group 2) 
No. of patients 7 1 8 

Percentage 87.5% 12.5% 100.0% 

Isolated DN (Group 3) 
No. of patients 10 1 11 

Percentage 90.9% 9.1% 100.0% 

Total 
No. of patients 27 12 39 

Percentage 69.2% 30.8% 100.0% 

 
Table 6: Hba1c values among different groups 

 

 
Isolated NDRD (Group 1) NDRD + DN (Group 2) Isolated DN (Group 3) 

P Value 
No. of patients Percentage No. of patients Percentage No. of patients Percentage 

HbA1c 
< 7 15 38.5% 0 0.0% 1 2.6% 

< 0.05 Sig 
> 7 5 12.8% 8 20.5% 10 25.6% 

 

Indications for renal biopsy include: acute deterioration in 

renal function in 8 patients (20.5%), RPRF (Rapidly 

Progressive Renal Failure) in 8 patients (20.5%), AKI 

(Acute Kidney Injury) in 8 patients (20.5%), Nephrotic

syndrome in 6 patients (15.4%), Active urine sediment in 4 

patients (10.3%), Abrupt onset of proteinuria in 3 patients 

(7.7%), Renal failure without significant proteinuria in 2 

patients (5.1%). 

 
Table 7: Various clinical presentations 

 

Clinical Presentation Frequency Percent 

Acute deterioration in renal function 8 20.5 

AKI 8 20.5 

RPRF 8 20.5 

Active Urine Sediment 4 10.3 

Nephrotic syndrome 6 15.4 

Abrupt onset of proteinuria 3 7.7 

Renal failure without significant proteinuria 2 5.1 

Total 39 100.0 
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Table 8: Clinical presentation among different groups 
 

Clinical Presentation Isolated NDRD (Group 1) NDRD + DN (Group 2) DN (Group 3) Total 

Acute deterioration in renal function 3 2 3 8 

AKI 6 2 0 8 

RPRF 4 4 0 8 

Nephrotic syndrome 3 0 3 6 

Active urine sediment 3 0 1 4 

Abrupt onset of proteinuria 0 0 3 3 

Renal failure without significant proteinuria 1 0 1 2 

Total 20 8 11 39 

 

Retinopathy was present in 12 cases. 2 patients of group 1, 6 

patients of group 2 and 4 patients of group 3 had retinopathy 

at the time of renal biopsy. Presence of Retinopathy is 

highest in NDRD+DN and isolated DN groups when 

compared to the other which is statistically significant (P< 

0.05). Presence of Active sediment is highest in NDRD and 

NDRD + DN groups when compared to the other which is 

statistically significant. 

 
Table 9: Retinopathy among different groups 

 

 Isolated NDRD (Group 1) NDRD + DN (Group 2) Isolated DN (Group 3) Total 
P value 

Retinopathy 

Present 
No. of patients 2 6 4 12 

Percentage 16.7% 50.0% 33.3% 100.0% 

<0.05 
Absent 

No. of patients 18 2 7 27 

Percentage 66.7% 7.4% 25.9% 100.0% 

Total 
No. of patients 20 20 11 39 

Percentage 51.3% 51.3% 28.2% 100.0% 

 
Table 10: Urine active sediment in each group 

 

 Isolated NDRD (Group 1) NDRD + DN (Group 2) Isolated DN (Group 3) Total P 

Value 

Urine Active 

sediment (UAS) 

Present 
No. of patients 7 5 1 13 

Percentage 53.8% 38.5% 7.7% 100.0% 

<0.05 
Absent 

No. of patients 13 3 10 26 

Percentage 50.0% 11.5% 38.5% 100.0% 

Total 
No. of patients 20 20 11 39 

Percentage 51.3% 51.3% 28.2% 100.0% 

 

Other micro and macro vascular complications include CAD 

in 4 patients (10.2%), peripheral neuropathy in 4 patients 

(10.2%), CVA in 1 patient (2.5%). 

The most common lesion found in NDRD patients with or 

without concurrent DN was acute tubulointerstitial nephritis 

(ATIN) in 7(25%) cases (4 in group 1 and 3 in group 2) 

followed by IgA Nephropathy in 4(14.2%) cases. 

 

Group 1 (Isolated NDRD): NDRD was found in 51.2% (20 

0f 39 patients) of patients. Among them 45% (9) had 

primary glomerular diseases (PGD), 30% had 

tubulointerstitial diseases (TID), 15% (3) had secondary 

glomerular diseases (SGD), 10% (2) had vascular disease. 

IgA Nephropathy was the most common PGD affecting 

33.3% (3) of participants, followed by FSGS (Focal and 

Segmental Glomerulosclerosis) in 22.2%(2), IRGN 

(Infection related Glomerulonephritis) in 11.1%(1), MCD 

(Minimal Change Disease) in 11.1%(1), Membranous 

nephropathy in 11.1%(1), MPGN in 11.1%(1) of patients. 

ATIN was the most common TID found in 66.6% (4) of 

patients, followed by ATN in 16.6% (1), Cast nephropathy 

in 16.6%(1) patients. The secondary glomerular diseases are 

lupus nephritis affecting 33.3% (1), antineutrophil 

cytoplasmic antibody (ANCA) related pauci-immune 

glomerulonephritis in 33.3% (1), TMA (Thrombotic 

Microangiopathy) in 33.3% (1) of patients. In vascular 

disease, benign nephrosclerosis was present in 20% of 

patient 

 

Group 2 (NDRD + DN): NDRD with underlying DN was 

found in 20.5% (8 of 39 patients) of patients. Among them 

62.5% (5) had tubulointerstitial diseases (TID), 37.5% (3) 

had primary glomerular diseases (PGD). ATIN was the most 

common TID found in 60% (3) of patients, followed by 

acute tubular necrosis in 40% (2). IRGN was the most 

common PGD found in 66.6% (2), followed by IgA 

Nephropathy in 33.3% (1) of patients. 

 

Group 3 (Isolated DN): Though clinically suspected to 

have NDRD, 28.2% (11 of 39 participants) were diagnosed 

to have isolated DN. Among them, 72.7% (8) had 

Kimmelsteil Wilson nodules (DN –RPS class 3), 18.1% (2) 

has DN-RPS class 4 lesions, 9% (1) had DN- RPS class 2b 

lesions. 

 
Table 11: Spectrum of NDRD in type 2 diabetic patients 

 

Renal Disease  
NDRD (Group 1) No. 

of patients 

NDRD + DN (Group 2) 

No. of patients 
Total percentage 

Primary Glomerular Diseases IgA Nephropathy 3 1 14.2%(4) 

 

IRGN 1 2 10.7%(3) 

FSGS 2 0 7.1%(2) 

Minimal Change disease 1 0 3.5%(1) 
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Membranous Nephropathy 1 0 3.5%(1) 

MPGN 1 0 3.5%(1) 

Secondary Glomerular Diseases Lupus Nephritis 1 0 3.5%(1) 

 
ANCA Vasculitis 1 0 3.5%(1) 

TMA 1 0 3.5%(1) 

Tubulointerstitial diseases Acute tubulointerstitial nephritis 4 3 25%(7) 

 
Acute tubular necrosis 1 2 10.7%(3) 

Cast nephropathy 1 0 3.5%(1) 

Vascular Disease Benign nephrosclerosis 2 0 7.1%(2) 

Total  20 8 100% 

 

 
 

Fig 1: Acute tubulointerstitial nephritis (H & E, X400) (Patient no: 

3 in excel sheet) 

 

 
 

Fig 2: The glomerulus shows mesangial expansion, nodule 

formation, prominent basement membranes and capsular drop, all 

indicative of diabetic nephropathy (PAS, X100) (Patient no: 9 in 

excel sheet) 

 

Discussion 

Diabetic Nephropathy is one of the most frequent and 

clinically significant complications of diabetes mellitus. It 

affects approximately 40% of patients who have had 

diabetes for >20 years and has become a major cause of 

ESRD worldwide [1, 3]. Although patients with type 2 DM 

(T2DM) often experience DN, they can also develop other 

renal diseases, pathologically unrelated to diabetes known 

as NDRD [6, 8]. A wide spectrum of NDRD, including both 

glomerular and tubule-interstitial lesions are reported in 

patients with T2DM [7-9]. Interestingly, among patients with 

type 2 diabetes who have undergone renal biopsy, the 

prevalence of NDRD varies widely from 12% to 81%, 

depending on the selection criteria and the population being 

studied [18]. 

In this study, 40 patients were identified, of which 1 was 

excluded as the patient had advanced renal failure at the 

time of renal biopsy which showed end stage 

nephrosclerosis, the primary cause of which could not be 

clearly delineated as DN or NDRD. The remaining 39 

patients were included in the study. In the present study, the 

prevalence rates of isolated NDRD (Group 1), NDRD with 

underlying DN (Group 2) and isolated DN (Group 3) were 

51.2%, 20.5%, and 28.2% respectively. So, the overall 

prevalence of NDRD with or without underlying DN in our 

study was 71.7%. 

This was in accordance with previous studies conducted by 

Soni et al., [7] south India (72.5%); Pham et al., [10] USA 

(72.5%); Chang et al., [9] Korea (63.9%); but different from 

other studies where the prevalence of NDRD was around 

12.3–33.3% [2]. The prevalence rates of NDRD, DN, and 

NDRD + DN varied from 24.73% to 82.9%, 6.5% to 66%, 

and 4% to 44.08%, respectively, in earlier studies [20, 21]. 

The large variations in percentages are due to different 

indications for doing renal biopsy, geographical and ethnic 

factors in these patients [8]. The real prevalence of NDRD is 

difficult to define because renal biopsy is generally 

performed when clinical presentation is atypical. 

Consequently, NDRD prevalence in T2DM is often 

overestimated. 

 
Table 12: Comparison of prevalence of NDRD in different studies 

 

 Present study 
Soni et al.,[7] 

(South India) 

Pham et al.,[10] 

(USA) 

Li et al.,[24] 

(China) 

Prevalence 71.7% 72.5% 72.5% 75.5% 

 

In the present study, the mean age± SD among these 

patients is 46.43 ± 10.3 years. The mean age among females 

is 46 ± 12 years and among males is 48±8 years. There is no 

significant mean age difference between Males and 

Females. Unnikrishnan et al., covering south Indian 

population reported the average age of patients as 51 ± 12 

years [22]. Mak et al., [8] reported average age was 57 ± 1.8 

years in patients having DN and 50 ± 1.9 years in patients 

having mixed lesions in their study. 

In the present study, 61.5% were females (24), 38.5% were 

males (15). Male to female ratio was 1:1.6. Unlike certain 

studies [1, 8]. Where gender was comparable between NDRD 

and DN groups, in the present study female gender was 

more common in diabetics with isolated NDRD (Group 1) 

and NDRD with underlying DN (Group 2) groups rather 

than diabetics with isolated DN (Group 3), even though it is 

not statistically significant. The male to female ratio in 

isolated NDRD, NDRD +DN and isolated DN groups were 

1:1.8, 1:3 and 1.2:1 respectively. So, in our study females 

were more common in isolated NDRD group than isolated 

DN group. This was comparable with previous studies done 

by Soni et al.,[7] and Chang et al.,[16] In a prospective 

observational study done by Gall et al.,[29] involving 176 

patients with type 2 diabetes reported that males had a 2.6 
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times greater risk of developing incipient or overt 

nephropathy. 

In this study, we found that patients with isolated NDRD 

(Group 1) had shorter duration of diabetes (4.6±4.4yrs) 

compared to isolated DN group (Group 3) (8.7±4.9 yrs) with 

statistically significant difference (P = 0.046). The mean 

duration of diabetes in patients with NDRD with underlying 

DN (Group 2) is 5.13±2.8yrs.This finding was similar to 

study done by Chang et al. [16] reported a mean diabetes 

duration of 5.9 years in patients with NDRD versus 10.6 

years in patients with DN alone (P<0.001 for comparison). 

In study done by K. Kritmetapak et al., [23] found that the 

mean duration of diabetes was significantly longer in 

patients with isolated DN (8.16±4.5 years) than in patients 

with NDRD with or without DN (5.36±2.9 years). So, short 

duration of diabetes (<8 years) had a high likelihood of 

predicting NDRD versus isolated DN. 

 
Table 13: Comparison of mean duration of diabetes among different studies 

 

 Present study  Chang et al., [16] K Kritmetapak et al. [23] 

 NDRD group  DN group NDRD group DN group NDRD group DN group 

Mean duration of diabetes (Yrs) 4.6 ± 4.4 8.7 ±4.9 5.9 10.6 5.3 ±2.9 8.1 ± 4.5 

 

Proteinuria is an independent predictor for adverse renal 

outcome not only in type 2 DM patients, but also in patients 

with superimposed or isolated NDRD [17]. In present study, 

average 24hr urine protein was slightly higher in isolated 

DN group (2.12 ± 1.57 gm) when compared to isolated 

NDRD group (1.56 ± 0.7 gm). But this difference was not 

statistically significant. So, we found comparable levels of 

24 h protein among the different groups with no statistically 

significant difference. 

This was in accordance with results of Li et al., [24] and 

Castellano et al., [25] whereas other studies [26] reported 

significantly lower levels of proteinuria in NDRD cases as 

compared with diabetics with DN. So, analysis of 

proteinuria differs from one study to another.  

In the present study, there was no statistically significant 

difference in age of patients, S. creatinine, 24 h urine protein 

between three groups (P > 0.05). This was similar to Ghani 

et al., [1] and Mak et al. [8] who showed no statistically 

significant difference for age, age at onset of diabetes, blood 

urea nitrogen levels and serum creatinine. 

In our study, 69.2% (27) of the patents had hypertension. 

Patients with isolated DN suffer significantly from 

hypertension when compared to isolated NDRD which is 

statistically significant (P< 0.05). This was similar to study 

done by Zhou et al. [20], who found that higher systolic 

blood pressure was a predictor factor of DN.  

In our study, NDRD group patients had high number of 

patients with low HbA1c (<7%) when compared to patients 

with isolated DN who had high HbA1c values (>7%) which 

is statistically significant (P<0.05).This is comparable with 

a recent Chinese study who identified duration of DM, 

systolic blood pressure, HbA1c, hematuria, and retinopathy 

as the five major differential indicators [20]. 

The most common Indication for renal biopsy in our study 

are RPRF (20.5%), AKI (20.5%), acute deterioration in 

renal function (20.5%).Other indications are Nephrotic 

syndrome in 15.4%, Active urine sediment in 10.3%, 

Abrupt onset of proteinuria in 7.7%, Renal failure without 

significant proteinuria in 5.1% of the patients. This is 

agreeing with majority of the published studies [7]. Contrary 

to this, Prakash et al. [12] reported CRF as the most common 

clinical presentation (47%) followed by Acute Nephritic 

Syndrome (18.7%) and Nephrotic Syndrome (15.6%). A 

recent study from Taiwan observed AKI (58.8%) in 

majority of patients while in Kuwait, it was hematuria [27]. 

From these review of literatures, it is obvious that 

presenting syndrome can be different. The indications for 

renal biopsy in type 1 DM has been somewhat established 

but the indications are not as clear in patients with type 2 

DM. 

In our study, all the patients who presented with RPRF and 

AKI had underlying NDRD with or without superimposed 

DN. In patients presenting with AKI, 75% had isolated 

NDRD and 25% had NDRD with underlying DN. In 

patients presenting with RPRF, 50% had isolated NDRD 

and 50% had NDRD with underlying DN. Interestingly, all 

of our patients presenting with abrupt onset of proteinuria 

actually had isolated DN on renal biopsy. A plausible 

explanation for this finding is that the majority of our 

patients had longstanding poorly controlled diabetes with 

established microvascular complications (e.g. diabetic 

retinopathy). These patients may develop progressively 

increasing albuminuria faster than other patients. 

Microscopic hematuria was present in 12.8% (5) of patients. 

Among them, 60% had isolated NDRD and 20% had mixed 

lesions (NDRD + DN). So, presence of Active sediment is 

highest in NDRD and NDRD with DN groups when 

compared to isolated DN which is statistically significant 

(P<0.05). The strong correlation of the latter with NDRD is 

presumably related to the occurrence of proliferative 

glomerulonephritis (IgA nephropathy) in the NDRD group. 

This is similar to Mak et al. [8] and Lee et al. [9] who 

observed microscopic hematuria as an important predictor 

of NDRD which is also supported by a recent study from 

China [8, 9, 20]. It is worth mentioning here that about 20% of 

our patients with isolated DN had active urinary sediment. 

Okada et al. [28] found an association between the presence 

of arteriolar hyalinosis in renal biopsy and persistent 

microscopic hematuria in type 2 diabetes patients. 

Matsumura et al. [29] reported that diabetic patients with 

glomerular hematuria exhibited histologically advanced 

diffuse lesions, nodular lesions, micro aneurysms, crescent 

formation, capsular adhesion and interstitial lesions more 

often than those without hematuria. 

In our study, diabetic retinopathy was present in 30.7% of 

patients. We observed that diabetic retinopathy was absent 

in 90% of the patients with isolated NDRD (Group 1) and 

present in 75% of patients with mixed lesions(Group 2 - 

NDRD with DN) and present in 36.3% of patients with 

isolated DN (Group 3). So, presence of Retinopathy is 

highest in NDRD+DN and DN groups when compared to 

isolated NDRD which is statistically significant (P<0.05). In 

patients with retinopathy, 16.7% had isolated NDRD and in 

patients without retinopathy, 25.9% had isolated DN. So, 

the absence of retinopathy favours NDRD but does not 

exclude occurrence of DN. This result was in accordance 

with previous studies conducted by Ghani et al., [1]. 
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DR is present virtually in all type 1 diabetic patients with 

DN, whereas only 50–60% of proteinuric type 2 diabetic 

patients have retinopathy [30]. Absence of retinopathy should 

prompt further investigation for non-diabetic glomerular 

diseases [31]. 

Castellano et al., [25] found that retinopathy had a predictive 

value of 100% in predicting DN and concluded that its 

existence makes renal biopsy procedure to rule out NDRD 

unnecessary. However, as even 16.7% of isolated NDRD 

patients in the current study had retinopathy, its existence 

does not obviate the need for renal biopsy, especially if the 

clinical presentation is atypical. Retinopathy strongly 

correlates with presence of DN and considered as an 

important predictor for adverse renal outcome and disease 

progression [17]. 

In the present study, isolated DN patients with retinopathy 

had higher levels of proteinuria and serum creatinine 

compared to those with absent retinopathy. Other micro and 

macro vascular complications observed in this study include 

CAD in 4 patients (10.2%), peripheral neuropathy in 4 

patients (10.2%), CVA in 1 patient (2.5%). 

The most common NDRDs varied in different studies, due 

to variations in biopsy policies, geographic and ethnic 

factors. In the present study, the most common lesion found 

in NDRD patients with or without underlying DN was acute 

tubulointerstitial nephritis in 7(25%) cases (4 in group 1 and 

3 in group 2) followed by IgA Nephropathy in 4(14.2%) 

cases (3 in group 1 and 1 in group 2). In present study, 15 

cases (53.5%) of the NDRD group (with or without 

underlying DN) had glomerular diseases, 11 cases (39.2%) 

had tubulointerstitial diseases and 2 cases (7.1%) had 

vascular disease. 

In the present study, isolated NDRD (Group 1) was found in 

51.2% (20) of the patients. In patients with isolated NDRD, 

primary glomerular diseases were most common. Among 

them 45% (9) had primary glomerular diseases (PGD), 30% 

had tubulointerstitial diseases (TID), 15% (3) had secondary 

glomerular diseases (SGD), 10% (2) had vascular disease. 

IgA Nephropathy was the most common PGD affecting 

33.3% (3) of patients, followed by Focal Segmental 

Glomerulosclerosis (FSGS) in 22.2%(2), Infection related 

Glomerulonephritis (IRGN) in 11.1%(1), Minimal Change 

Disease (MCD) in 11.1%(1), Membranous nephropathy 

(MN) in 11.1% (1), Membrano proliferative 

Glomerulonephritis (MPGN) in 11.1% (1) of patients. 

In present study, primary glomerular diseases were more 

common in isolated NDRD group. Among them, IgA 

Nephropathy was the most common glomerular disease in 

our study. According to previous reports on NDRD in 

patients with type2 DM, patients in south east Asia, namely 

South Korea, China, Hong Kong had high incidence of IgA 

Nephropathy [20]. In contrast, a recent study from United 

states, by Pham et al., reported FSGS as the most common 

NDRD [10]. The differences in prevalence patterns of 

glomerulopathies among various populations in patients 

with type 2 DM may reflect hereditary and racial 

predispositions for specific glomerulopathies. 

In group 1, ATIN was the most common TID found in 

66.6%(4) of patients, followed by ATN in 16.6%(1), Cast 

nephropathy in 16.6%(1) of patients. The secondary 

glomerular diseases are lupus nephritis affecting 33.3% (1), 

antineutrophil cytoplasmic antibody (ANCA) related pauci-

immune glomerulonephritis in 33.3% (1), Thrombotic 

microangiopathy (TMA) in 33.3% (1) of patients. In 

vascular disease, benign nephrosclerosis was present in 20% 

(2) of patients. 

In the present study, NDRD with underlying DN (Group 2) 

was found in 20.5% (8) of the patients. In patients with 

NDRD with underlying DN, tubulointerstitial diseases were 

most common. Among them 62.5% (5) had tubulointerstitial 

diseases (TID), 37.5% (3) had primary glomerular diseases 

(PGD). Acute tubulointerstitial nephritis (ATIN) was the 

most common TID found in 60%(3) of patients, followed by 

acute tubular necrosis (ATN) in 40%(2) patients. IRGN was 

the most common PGD found in 66.6% (2), followed by 

IgA Nephropathy in 33.3% (1). 

Our study was in accordance with Soni et al. [7] from south 

India, in their study observed that the most common NDRD 

were acute interstitial nephritis (18.1%), followed by post-

infectious glomerulonephritis (17.24%), membranous 

nephropathy (11.20%) and focal segmental 

glomerulosclerosis (7.75%). Glomerulonephritis as the most 

common change [12]. 

 
Table 13: Comparison of common NDRD lesion in various studies 

 

 Present study Soni et al. [7] Prakash et al. [6] Sharma SG et al. [19] 

Common lesion Acute tubulointerstitial nephritis Acute interstitial nephritis Tubulointerstitial nephritis Acute Tubular Necrosis 

 

In contrary to these, Hashim et al. [32] from Iraq reported 

MPGN (40%) as the commonest followed by focal 

segmental glomerulosclerosis (FSGS) (20%), MN (25%), 

MCD (10%), and amyloidosis (5%). In a study from Italy 

where Mazzucco et al. [33] analyzed kidney biopsies of 393 

patients of type 2 DM observed MN (28.4%) as the most 

common PGD followed by IgA Nephropathy (22%), 

MCD/FSGS (20%), and PIGN (10.1%). 

Studies from Korea and China reported IgA Nephropathy as 

the commonest NDRD accounted for 59% patients [8, 9]. A 

recent Chinese study also reported similar result [20]. A study 

from Thailand showed MN as commonest NDRD, while in 

Kuwait, it was Crescentic Glomerulonephritis [34]. These 

results suggest that prevalence of different biopsy proven 

renal diseases in diabetic patients depends on the usual 

prevalence of renal disease in the total population according 

to the geographical area and ethnic characteristics and 

NDRD is merely a coincidental in type 2 DM. 

A number of modified proteins, like oxidized low density 

lipoproteins that develop in diabetes are potentially 

immunogenic resulting in immune complex generation and 

inflammation. Circulating immune complexes and 

glomerular IgG deposits especially the proinflammatory 

subtypes IgG1 and IgG3 isotypes are recognized in diabetic 

experimental models. Enhanced exposure of antigenic 

cellular components and preexisting glomerular alterations 

might favor an immune reaction in the subepithelial space [1, 

7].  

A renal biopsy is rarely performed to confirm the etiology 

because there is no formal justification or uniform 

pathological classification system for DN that is closely 

related to clinical renal outcomes or that may improve 

clinical management [16]. However, recent several studies of 
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renal biopsies from patients with type 2 DM and renal 

disease have revealed a heterogeneous group of disease 

entities [7, 20]. Furthermore, because renal survival can be 

prolonged with early initiation of disease-specific therapy in 

patients with DM and NDRD, an accurate diagnosis is 

crucial, necessitating established indications for renal biopsy 

in patients with type 2 DM and renal involvement. In our 

study, short duration of diabetes, absence of retinopathy and 

active urine sediment are factors associated with NDRD. 

Hence, for patients having these factors, a renal biopsy 

should be recommended to allow for precise diagnosis and 

prompt treatment, leading to better renal survival and the 

avoidance of ESRD. 

 

Limitations of the study 

1. Small sample size 

2. Lack of electron microscopic study of kidney tissue 

3. Biopsy based clinicopathologic studies suffer from 

selection bias. So our data can only be applied to those 

patients who have high pre-test probability of NDRD 

 

Conclusion 

This study demonstrates that the prevalence of heterogenous 

non diabetic renal diseases are more compared to traditional 

diabetic nephropathy in patients with type 2 DM with 

atypical clinical renal disease. To conclude, it is difficult to 

differentiate NDRD from DN merely on the basis of clinical 

and laboratory criteria and kidney biopsy is an important 

diagnostic tool to define underlying disease and to identify 

the treatable causes. 
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