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Introduction

Proteinuria in diabetic patients is usually interpreted as 
a clinical manifestation of diabetic nephropathy (DN). 
However, not all diabetic subjects with proteinuria have 
DN. Nondiabetic renal disease (NDRD) has been seen to 
cause proteinuria in diabetic patients. There is a wide 
variation of prevalence of NDRD. The occurrence of NDRD 
in type 1 diabetes mellitus (DM) is rare in comparison 
with those with type 2DM. Although exact incidence of 
NDRD is not known, frequency varies from 5% to 71% in 
various studies.[1] It is seen in 26.7% of Asian and 22% 

of European patients.[2-4] Kidney biopsy is an unbiased 
method, but is seldom used in proteinuric diabetic 
patients. Olsen, in a meta-analysis of similar studies, 
found the frequency of glomerulonephritis (GN) to be 
between 0 and 66%. These variation is probably due to 
variable selection criteria and geographical differences.[5] 
Late age of onset of DM, absence of neuropathy, absence 
of retinopathy, and presence of other systemic diseases 
are reported as markers of NDRD in different studies. 
However, it remains unclear which clinical factors have 
greater value in the prediction of NDRD. As the reported 
incidence of NDRD in type 2 DM is high, it is necessary 
to predict, diagnose, and treat the concurrent glomerular 
diseases because of the prognostic and therapeutic 
importance.[6] So far, only few such studies had been 
published from India. We carried out this study to find 
the clinical, laboratory, and pathological features of NDRD 
in type 2 DM patients and also to see any significant 
differences in clinical profile between the NDRD and 
DGS groups.

Materials and Methods

The demographic, clinical, and biochemical data of 
patients with type 2 DM (defined by the American Diabetes 
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ABSTRACT

Nondiabetic renal disease (NDRD) is seen as a cause of proteinuria and renal failure in type 2 diabetes mellitus (DM). The clinical 
differences between NDRD and diabetic glomerulosclerosis (DGS) are not clear. This study was done to find the spectrum of NDRD 
in type 2 DM patients and differences in clinical profile between NDRD and DGS patients. Data of patients with type 2 DM who 
underwent renal biopsy in this institute from 1990 to 2008 were analyzed retrospectively. Patients were categorized as isolated 
NDRD, NDRD with DGS, and isolated DGS. A total of 75 patients were included. Mean age was 45 ± 10.2 years, male to female ratio 
was 3.1 : 1, median duration of DM was 12 months (range, 1 year-15 years), proteinuria was 4.2 ± 3.4 g/day, and serum creatinine 
was 4.3 ± 3.9 mg/dl. Hypertension was observed in 63 (84%) cases and microscopic hematuria in 24 (32%) cases. Nephrotic 
syndrome (38.7%) was the commonest clinical presentation. Forty-eight (64%) cases had NDRD and 27 (36%) had DGS. The 
commonest NDRD was minimal change disease (12.5%). Three (6.3%) patients had lupus nephritis. Tubulointerstitial nephritis has 
been observed in 10.4% patients. No significant differences between NDRD and DGS patients were found except hypertension 
which was significantly high in the DGS group. Acute kidney injury and nephritic syndrome were not observed in the DGS group. 
In conclusion, the incidence of biopsy-proven NDRD in type 2 DM in this study was high. Kidney biopsy aided in the detection of 
NDRD in clinically suspected patients.
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Association) who underwent renal biopsy in this institute 
from 1990 to 2008 were analyzed retrospectively.[7] Data 
were collected from histopathological reports, requisition 
forms, and discharge summaries. Post-transplant 
patients and patients with lack of adequate clinical 
data and inadequate renal biopsies were excluded. The 
indications for renal biopsy in diabetic patients with 
clinically suspected NDRD included persistent hematuria, 
active urinary sediment, rapidly progressive renal failure 
(RPRF), sudden onset of nephrotic syndrome (NS), 
asymptomatic urinary abnormalities in the absence of 
diabetic retinopathy (DR), and other microvascular 
disease, renal insufficiency of unexplained origin, etc. 
If patients had a long history of diabetes with severe 
signs of multi organs involvement such as retinopathy 
and other microvascular diseases, the diagnosis of DN 
was considered obvious and renal biopsy deferred. Renal 
biopsy was performed by using tru-cut needle prior the 
year 2000 and whereas automated biopty gun were 
used from the year 2001 onward. Tissue was processed 
for light microscopy (using Hematoxylin and eosin, 
periodic acid Schiff, Masson’s trichrome, and Jones 
silver methenamine staining), immunofluorescence 
(by using FITC-conjugated rabbit antihuman antibody 
sera, DAKO, Denmark against human IgG, IgM, IgA, C3, 
C1q, kappa and lambda light chains). The biopsies were 
reported by one and reviewed by two pathologists of the 
institute. Both used same reporting criteria. Electron 
microscopy was not used as this facility is not available 
in our institute.

Diabetic glomerulosclerosis (DGS) was diagnosed by the 
presence of mesangial expansion, with or without the 
nodular Kimmelstiel – Wilson (KW) formation, basement 
membrane thickening, fibrin caps, or capsular drops. 
Vascular changes of DN included arteriolar hyalinosis, 
medial hyperplasia of smaller arteries, and intimal 
sclerosis of larger arteries. NDRDs were categorized as 
per WHO classification of 1995.[8]

Based on the biopsy findings, patients were categorized as 
isolated NDRD, NDRD with underlying DGS, and isolated 
DGS groups.

Following definitions were used:[9,10]

Nephrotic syndrome: NS was defined as proteinuria >3.5 
g/day/1.73 m2 body surface area with edema and/or 
hypoalbuminemia (serum albumin <3.5 g/dl), without 
Acute kidney injury (AKI), with or without hematuria.
Asymptomatic urinary abnormalities: Proteinuria without 
NS was defined as <3.5 g/day. All patients in this group 
were without significant decline in renal function.
Hematuria: Microscopic hematuria was defined as 

>5 erythrocytes per high-power field on microscopic 
examination of the urine without significant decline in 
renal function.
Acute kidney injury: Abrupt onset of failure of renal 
function leading to retention of nitrogenous waste 
products; often anuric or oliguric.
Chronic renal failure (CRF): End result of variety of 
progressive /irreversible renal disease; accompanied by 
uremia when elevated serum creatinine (>1.5 mg/dl) 
persisted for >6 months.
Acute Nephritic syndrome: defined as hematuria, red cell 
cast, hypertension, oliguria, edema, proteinuria <3 g/
day, and reduced glomerular filtration rate, abrupt onset.
Rapidly progressive renal failure: defined as renal 
failure over days/weeks, proteinuria usually <3 g/day, 
hematuria, red cell cast, blood pressure often normal, 
may have other features of vasculitis.
Hypertension was considered when blood pressure was 
higher than 130/90 mm Hg.

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 
on 2 by 2 analyses in contingency table using statistical 
web page www.statpages.org. Student T-test was used for 
continuous variables. A P value <0.05 was considered as 
statistically significant.

Results

A total 1,849 patients underwent renal biopsy during this 
period. The number of biopsies done on type 2 diabetic 
patients for suspicion of NDRD was 105, of which 30 were 
excluded (23 cases had renal allograft biopsy and 7 had 
no adequate data). A total of, 75 patients were included. 
The mean age was 45 ± 10.2 years, male to female ratio 
was 3.1 : 1, median duration of DM was 12 months 
(range, 1 year - 15 years), mean proteinuria was 4.2 ± 
3.4 g/day (median, 3.1 g/day [range, 0.35 to 12 g/day]) 
and mean serum creatinine was 4.3 ± 3.9 mg/dl (range, 
0.8 to 22 mg/dl [median, 3.1 mg/dl]). Hypertension 
was observed in 63 (84%) cases. Urinalysis revealed 
Microscopic hematuria was noted in 24 (32%) cases. The 
renal syndromes at presentation are shown in Figure 1. 
The commonest one was NS. Though clinically suspected 
as NDRD, 27 (36%) cases were diagnosed to have DGS, of 
which 12 had KW nodules. The distribution of histological 
patterns of NDRD (n = 48) patients were shown in  
Table 1. The commonest primary glomerular disease 
(PGD) was minimal change disease (MCD) (12.5%). 
The incidence of both secondary glomerular disease and 
tubular interstitial nephritis (TIN) was 10.4% [Table 1].
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The frequency of NDRD of total renal biopsies on diabetic 
patients was 64% (n = 48). Three patients had NDRD 
on superimposed DGS as post-infectious GN (PIGN), IgA 
nephropathy (IgAN), and chronic interstitial nephritis, 
one in each category and they were clubbed with NDRD 
group. In comparison with the clinical and laboratory 
data, no significant differences between NDRD and 
DGS patients were found except hypertension that was 
significantly high in the DGS group [Table 2]. Raised 
serum creatinine and microhematuria were more frequent 
in NDRD group but statistically not significant. The 
commonest clinical presentation in both groups was NS 
followed by RPRF [Table 3]. The results of NS and RPRF 
were further analyzed separately [Table 4]. DGS was 
the most common histological finding in the NS group, 
whereas crescentic GN was commonest finding in the 
RPRF group [Table 4].

Discussion

In this study of a selected population, the incidence of 
NDRD was 64%. This result is similar to that reported in 
India and other regions where incidence was more than 
50%.[11-17] On the other hand, some other studies from 
India and also other parts of the world showed a very low 
incidence.[2,18-29] This discrepancy of variable prevalence 
is most likely due to different biopsy policies, geographic 
and ethnic factors. Similarly, the incidence of NDRD 
superimposed on DGS was also variables as reported 
by Soni et al. (30%), Chien-Pin Lai (40%), Hashim Ali 
J and Saedi (19.3%), Pham et al. (40%), Muzzucco et 
al. (17%), and Atsuhito Tone et al. (16.5%) in their 
respective studies, which is quite different from our study  
(4%).[12,14,16,17,20,27]

NS, RPRF, and AKI were the most frequent clinical 
presentation in our study. This is agreeing with majority 
of the published studies.[11-13,29] Contrary to this, Prakash et 
al. reported CRF as the most common clinical presentation 
(47%) followed by ANS (18.7%) and NS (15.6%).[2] A 
recent study from Taiwan observed AKI(58.8%) in majority 
of patients while in Kuwait, it was hematuria.[14,26] From 
these review of literatures, it is obvious that presenting 
syndrome can be different.

Many reported studies deny any clinical and laboratory 
correlation that predict NDRD in diabetic population, 
particularly in relation with proteinuria, absence of 
retinopathy, neuropathy, age of onset, duration of DM, 
and renal function.[13,14,21,29-31] Unlike these, Mak et al. and 
Lee et al. observed microscopic hematuria as an important 
predictor of NDRD which is also supported by a recent study 
from China.[13,21,32] The frequency of hematuria in the present 
study is more in the NDRD (36% vs 23%) group but not 
statistically significant. Controversy exists with regards to 

Table 1: Spectrum of NDRD in type 2 diabetic patients
Renal disease No. Percentage
Primary glomerular disease Minimal change disease 6 12.5

Post infectious glomerulonephritis 5 10.4
Membranous nephropathy 5 10.4
Crescentic glomerulonephritis 5 10.4
Focal segmental glomerulosclerosis 3 6.3
Immunoglobulin A nephropathy 3 6.3
Diffuse proliferative GN 4 8.3
Mesangioproliferative GN 4 8.3
Membranoproliferative GN 1 2

Secondary glomerular disease Lupus nephritis 3 6.3
Multiple myeloma 2 4.2

Tubulo interstitial disease Chronic interstitial nephritis 2 4.2
Acute tubular necrosis 2 4.2
Acute interstitial nephritis 1 2

Vascular disease Benign nephrosclerosis 2 4.2
Total 48 100
GN = Glomerulonephritis, NDRD = Nondiabetic renal disease

Figure 1: Clinical Syndrome. AKI; acute kidney injury, ANS; acute nephritic 
syndrome, AUA; abnormal urinary analysis, CRF; chronic renal failure,  
NS; nephrotic syndrome, RPRF; rapidly progressive renal failure
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absence of DR as an indicator for NDRD. According to Pham 
et al., absence of DR is a predictor of NDRD.[17] However, 
others considered it as a poor indicator since the chance of 
DGS and NDRD was 50%.[33] A previous study from India 
too reported that 50% cases of clinically suspected NDRD 
that turned out to be DGS.[18] Similar results reported by 
few other studies where in fact incidence of DGS was more 
than 60%.[21,29,31] In contrast, DGS was noted only in 36% 
cases in the present study,  where all patients were negative 
for DR. Several studies from India suggest that in suspected 
cases, absence of DR is a good indicator for NDRD.[11,12] 

However, it must be remembered that even among patients 
suspected to have NDRD, approximately 50% could have 
diabetic glomerulopathy.

In the present study, while comparing data of NDRD patients 
with DGS patients, no significant difference in baseline, 
clinical, and biochemical data was observed except for 
hypertension, which is more in the DGS group. It is worth 
to mention here that important data regarding HbA1c, lipid 
profile, were not found due to retrospective nature of the 
study. We observe that AKI and ANS rarely present in DGS 
group. Due to smaller number of sample size, we did not 
get a statistical significant value. Unlike described by Soni 
et al., we have not observed significant difference in mean 
duration of disease between the two groups.[12] This can 
be explained by the more selective and biased nature of 
our study. A recent Chinese study has however identified 
duration of DM, systolic blood pressure, HbA1c, hematuria, 
and retinopathy as the five major differential indicators.[32]

PGD was the most common inferred renal pathology 
among all types of NDRD with type 2 DM. Almost all 
types of GN have been reported.[3,6] In the present study, 
MCD is the commonest PGD followed by PIGN, chronic 
GN, membranous nephropathy (MN), and Crescentic GN 
(CresGN) which is not in line with other reported series 
from India. Soni et al. showed acute interstitial nephritis 
as the most common NDRD.[12] Prakash et al. from north 
India also reported a high incidence of TIN (53.2%) and 
another study from south India observed proliferative GN 
as the most common change.[2,11] However, Premlata et al. 
found MN as the most common pathologic change.[18] In 
contrary to these, Hashim et al. from Iraq reported MPGN 
(40%) as the commonest followed by focal segmental 
glomerulosclerosis (FSGS) (20%), MN (25%), MCD 
(10%), and amyloidosis (5%).[16] In a study from Italy 
where Mazzucco et al. analyzed kidney biopsies of 393 
patients of type 2 DM observed MN (28.4%) as the most 
common PGD followed by IgAN (22%), MCD/FSGS 
(20%), and PIGN (10.1%).[20] Quite contradicting to the 
present series, studies from Korea and China reported IgAN 
as the commonest NDRD accounted for 59% patients.[13,21] 
A recent Chinese study also reported similar result.[32] It is 
to be noted that IgAN is the most common PGD in these 
countries. Incidence of IgAN of the total PGD in our study is 
only 6%.[34] Hence, its frequency in NDRD group is also low. 
A study from Thailand showed MN as commonest NDRD, 
while in Kuwait, it was CresGN.[26,29] Conversely, Shan and 
Pham  reported FSGS as the most common NDRD.[15,17] 
These results suggest that prevalence of different category of 
biopsy-proven renal disease 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. 

Table 2: Demographic data and biochemical parameters 
of NDRD and DGS groups
Variables NDRD N = 48 DGS N = 27 P value
Age (years) 46.2 ± 9.3 42 ± 12 0.09
Gender M:F 39:9 18:9 0.25
Duration of disease (years) 2.1 ± 2.9 2.5 ± 2.3 0.5
Serum creatinine (mg/dl) 4.6 ± 4.1 3.6 ± 3 0.29
Proteinuria (gm/day) 4 ± 3.3 4.7 ± 3.7 0.46
NDRD = nondiabetic renal disease, DGS = diabetic glomerulosclerosis

Table 3: Clinical syndromes in NDRD and DGS patients
Variables NDRD 

n = 48
DGS 

n = 27
OR/CI P value

HTN 39 (81.3) 27 (100) 0.000/0.000-0.941 0.03
Hematuria 19 (35.8) 5 (22.7) 2.88/0.83-10.50 0.10
NS 16 (32) 13 (52) 0.54/0.182-1.57 0.31
ANS 5 (10) 0 Inf/0.49- inf 0.20
ARF 10 (20) 1 (4) 6.84/0.81-151.52 0.08
CRF 5 (10.4) 5 (18.5) 0.51/0.11-2.33 0.52
RPRF 9 (18) 5 (20) 1.02/0.26-4.04 1
AUA 3 (6) 3 (12) 0.53/0.08-3.66 0.74
HTN = hypertension, NS = nephrotic syndrome, ARF = acute renal failure, 
ANS = acute nephritic syndromes, CRF = chronic renal failure, RPRF = rapidly 
progressive renal failure, AUA = abnormal urinary analysis, OR = odds ratio, 
CI = 95% confidence interval, NDRD = nondiabetic renal disease,  
DGS = diabetic glomerulosclerosis. Figures in parentheses are percentages

Table 4: Clinicopathological data of patients with NS and 
RPRF
Variables NS (n = 29) RPRF (n = 14)
Age (year) 42.9 ± 9 45.2 ± 11
Male: female 25:4 10:4
Duration of disease (years) 2.4 ± 2.3 1.5 ± 1.3
Proteinuria (gm/day) 6.3 ± 3.3 3.3 ± 2.2
Serum creatinine (mg/dl) 1.7 ± 1.05 7 ± 3.5
DGS 13 (44.8%) 5 (35.7%)
Crescentic GN Nil 7 (50 %)
MCD 4 (13.8%) Nil
MN 3 (10.3%) 1 (7.1%)
FSGS 2 (6.9%) Nil
IgAN 2 (6.9%) Nil
MesPGN 2 (6.9%) Nil
MPGN 1 (3.4%) Nil
PIGN 1 (3.4%) Nil
Sclerosed Nil Nil
Malignant hypertensive change Nil 1 (7.1%)
DGS = Diabetic glomerulosclerosis, GN = glomerulonephritis, MCD = Minimal 
change disease, MN = Membranous nephropathy, FSGS = Focal segmental 
glomerulosclerosis, IgAN = Immunoglobulin A nephropathy, MesPGN = 
Mesangioproliferative GN, MPGN = Membranoproliferative GN, PIGN = Post-
infectious glomerulonephritis
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To conclude on the basis of this study NDRD is frequent 
in type 2 DM. We believe that it is difficult to differentiate 
NDRD from DGS merely on the basis of clinical and 
laboratory criteria, though absence of DR, microhematuria, 
AKI, nephritic presentation could be considered as 
indicators of NDRD. Hence, kidney biopsy is an important 
diagnostic tool to define underlying renal disease other 
than DGS in type 2 DM patients with proteinuria and/or 
sudden decreasing of renal function with absence of DR, 
which also has prognostic and therapeutic importance.
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