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type 2 diabetic patients and such kidney diseases are 
known as non-diabetic renal disease (NDRD), either 
isolated or superimposed on DN.[3] The occurrence of 
NDRD in diabetic patients is reported in several studies 
from around the world.[4-9] DN is hard to reverse. 
However, certain NDRD, such as mesangial-proliferative 
glomerulonephritis, IgA nephropathy and membranous 
nephropathy, are often treatable, even remittable.[7,9] 
Thus, therapy and prognosis of DN and NDRD are quite 
different. Therefore, differential diagnosis of these two 
entities in diabetic patients is of considerable importance. 
Keeping in view the above knowledge, this study was 
performed to analyze spectrum of nephropathy in 
proteinuric type 2 diabetic patients and to study the 
relationship between nephropathy and retinopathy in 
patients with type 2 diabetes mellitus (T2DM) with 
proteinuria.

Materials and Methods

This study was carried in the Department of Nephrology, 
Sir Sunderlal Hospital, Institute of Medical Sciences, 
Banaras Hindu University, Varanasi, from October 2011 
to September 2013. Diabetes was diagnosed as per 
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ABSTRACT

Diabetic nephropathy (DN) has become the leading cause of end-stage renal disease worldwide. Non-diabetic renal disease (NDRD), 
is known to occur in diabetic patients. The renal and retinal relationship in type 2 diabetes mellitus (T2DM) with nephropathy is not 
uniform. This study was carried to study the histological spectrum of nephropathy in type 2 diabetic patients with proteinuria and its 
relationship with diabetic retinopathy (DR). Total 31 (males ‑ 26; females ‑ 5) proteinuric type 2 diabetic patients were studied. Average 
age of patients was 50.7 years. Nephrotic syndrome was noted in 21 (67.7%) patients. Overall, isolated DN, NDRD and NDRD 
superimposed on DN (mixed lesion) were observed in 12 (38.7%), 13 (41.9%) and 6 (19.4%) cases, respectively. DR was absent in 
21/31 (67.7%) cases. The spectrum of nephropathy in patients without DR included: DN in 6 (28.57%), NDRD in 12 (57.14%) and 
mixed lesion in 3 (14.29%). Kidney histology in patients with DR (n-10) revealed DN in 6 (60%), NDRD in 1 (10%) and mixed lesion 
in 3 (30%) patients. Thus, absence of DR favors NDRD but does not exclude DN because isolated DN was noted in 28.57% cases 
in absence of DR. Similarly biopsy proven NDRD (pure NDRD; 10% and mixed lesion; 30%) was noted in 40% of cases in presence 
of DR. In summary, patients with T2DM had higher incidence of NDRD. DR is less frequent (32.3%) in type 2 diabetes and is a 
poor predictor of type of nephropathy. Hence, renal biopsy is essential for precise diagnosis of nephropathy in patients with T2DM.
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Introduction

The incidence and prevalence of diabetes mellitus (DM) 
are increasing.[1] As per USRDS reports, although the 
incidence of end-stage kidney disease (ESKD) from 
diabetes has declined by 1.8% in 2008 as compared 
with the preceding year, diabetes still remains the most 
common cause of ESKD in the United States and in 
many other countries.[2] Diabetic nephropathy (DN) is 
not the sole renal disease in diabetic patients. Kidney 
diseases other than diabetic nephropathy can occur in 
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WHO criteria.[10] All type 2 diabetic patients of both 
gender attending the nephrology services were screened 
for proteinuria. The urine was examined for detection 
of protein using dipstick method. The patients with 
dipstick proteinuria of 1+ or more were subjected to 
quantitative 24-h urinary protein. Type 2 diabetic patients 
with proteinuria of more than 1 g were included in this 
study. The duration between diagnosis of DM and onset 
of renal manifestations were recorded in individual 
patients. Patients with absence of voluntary consent, 
contraindication to kidney biopsy and severe renal 
failure (serum creatinine > 5 mg/dl) were excluded from 
the study. All patients were subjected to detailed history, 
physical examination and laboratory investigations. The 
kidney biopsy was done under ultrasound guidance. 
Biopsy sample was analyzed by light microscopy using 
Hematoxylin and Eosin stain, periodic acid Schiff stain, 
and acid Fuchsin orange G stains. In necessary cases, 
methyl violet and Congo red staining were also done. 
All patients included in this study underwent following 
investigations.

Urine was examined for red blood cell (RBC), white blood 
cell, urinary casts and crystals. 24-h protein excretion 
was estimated by sulfosalicylic acid (SSA reagent) 
precipitation method. Hematological investigations 
included Hb, total leukocyte count, differential leukocyte 
count and platelet count. Biochemical investigations 
included; serum creatinine, serum sodium and potassium, 
serum calcium, inorganic phosphate, serum glutamic 
pyruvic transaminase/serum glutamic oxaloacetic 
transaminase, bilirubin (total/direct), total protein, serum 
albumin, fasting blood glucose and 2-h postprandial and 
HbA1C. Immunological assays such as C3, C4, anti-Ds 
DNA antibody and anti-neutrophil cytoplasmic antibodies 
and viral markers (HBsAg and anti-hepatitis C virus) 
were carried in selected cases only, as and when required. 
Ultrasonography was carried to assess kidney size, cortical 
thickness and renal margin in each case. Chest X-ray 
and electrocardiogram were done as and when needed. 
Single ophthalmologist examined optic fundi for evidence 
of diabetic retinopathy (DR). Pupil was dilated using 
tropicamide eye drop and fundus was examined by direct 
ophthalmoscope, and binocular indirect ophthalmoscope 
in every individual. DR was classified into two groups, 
that is, non-proliferative DR (NPDR) and proliferative 
DR (PDR). NPDR was diagnosed in the presence of 
microaneurysm, dot blot or flame-shaped hemorrhage, 
hard exudates, or evidence of macular edema. The PDR 
was diagnosed in the presence of new vessels formation 
or pre-retinal or vitreous hemorrhage.

DN was diagnosed in the presence of nodular or 
diffuse glomerulosclerosis, glomerular hypertrophy, 

mesangial (diffuse or nodular) widening, glomerular 
capillary wall thickening, evidence of exudative lesions 
or fibrin caps (i.e. hyaline material heaped up on the 
inner side of the glomerular basement membrane) and 
the presence of microaneurysms of glomerular capillaries. 
The various NDRDs were diagnosed on the basis of their 
characteristic features on light microscopy. Membranous 
nephropathy was diagnosed by presence of diffuse 
and global capillary wall thickening in the absence of 
significant glomerular hypercellularity and increase 
in mesangial matrix. In few glomeruli, deposits and 
spikes were also seen at the outer surface of glomerular 
basement membrane. Focal segmental glomerulosclerosis 
was diagnosed on findings of focal areas of consolidation 
and otherwise normal pattern elsewhere with no evidence 
suggestive of DN. Diagnosis of amyloidosis was made by 
the presence of hyaline material deposits in glomerular 
basement membrane and mesangium and confirmed 
by positive staining of material with Congo red stain. 
Mesangio-proliferative glomerulonephritis was diagnosed 
by the presence of increase in number of mesangial cells 
and matrix without evidence of other features of DN such 
as nodule formation, thickening of glomerular basement 
membrane and intertubular arteriolar hyalinosis or 
arteriolar hyalinosis. Isolated NDRD was diagnosed 
in the absence of histological features of DN. Mixed 
lesions (NDRD superimposed above DN) were diagnosed 
in the presence of histological evidences of DN.

Statistical analysis
Based on the raw data collected, electronic data spread 
sheet was created in Excel-7 and exported to SPSS 
version-15 (IBM) for analysis. Demographic, background 
and baseline data were presented descriptively. All 
continuous variables like age and laboratory data were 
represented by mean and average. We have used the 
Fischer exact probability test and Pearson Chi-square 
test to study the statistical difference in different types 
of histological lesions between the patient with DR and 
without DR. P < 0.05 was taken as statistically significant. 
The sample size was calculated using the formula 
n = Z2PQ/L2; where Z = 1.96% at 95% confidence limit; 
P = 40%, Q =	(1	−	P),	L = 17% (absolute permissible 
error) n = 31.

Results

Study design and clinical profile
Of 680 type 2 diabetic patients, 136 (20%) patients had 
proteinuria of >1 g/24 h. Total 105 of 136 were excluded 
from kidney biopsy for various reasons given in Figure 1. 
Finally, 31 (male 26; female 5) type 2 diabetic patients 
were included in the study between October 2011 and 
September 2013. The average age of the patients was 
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50.678 years with male to female ratio of 5.2:1. The mean 
Hb level was 12.787 g/dl and the mean serum creatinine 
level was 1.231 mg/dl. The mean serum albumin level 
was 2.738 g/dl. The 24-h urinary protein excretion ranged 
between 1.0 g and 16.4 g with mean 24-h proteinuria 
of 5.9 g. Twenty-one (67.7%) patients had nephrotic 
range proteinuria (>3.5 g/24 h). Urinary sediment was 
bland (normal) in 21 (67.7%). Five (16.1%) patients had 
microscopic hematuria and white blood cells were seen 
in 4 (12.9%) cases. RBC cast was seen in one patient.

Pattern of nephropathy and renal–retinal 
relationship
Kidney histology of 31 biopsied patients revealed; isolated 
DN in 38.7% (n-12), pure NDRD in 41.9% (n-13) and 
mixed lesions in remaining 19.4% (n-6) cases [Table 1]. 
Idiopathic membranous nephropathy was the most 
common NDRD lesion noted in 21% (n-4) cases. 
Amyloidosis and focal segmental glomerulosclerosis 
were observed in two patients each, respectively. Focal 
mesangio-proliferative, proliferative glomerulonephritis 
with vasculitis, myeloma cast nephropathy, chronic 
tubulo-interstitial nephritis and minimal change disease 
were noted in one case each. The most common 

NDRD superimposed on DN was diffuse proliferative 
glomerulonephritis (n-2). The other NDRD in this group 
included chronic tubulo-interstitial nephritis, amyloidosis, 
minimal change disease and crescentic GN, all consisting 
of one case each. The statistical analysis using Pearson 
Chi-square test showed that the pattern of distribution 
of different histological lesions namely DN alone, NDRD 
alone and mixed lesions (NDRD + DN) is not uniform in 
diabetic patients and difference between the histological 
variant was statistically significant (P < 0.05) as shown in 
Table 2. Based on the presence or absence of retinopathy, 
patients were divided into two groups: Group A - with 
DR (n-10) and Group B - without DR (n-21). In group A, 
60% (n-6) had pure DN. Only one patient had NDRD (10%) 
and mixed lesion (NDRD superimposed on DN) was noted 
in 3 (30%) cases. We observed NDRD in 40% of our 
patients, occurring either alone (n-1) or superimposed on 
DN (n‑3) in presence of DR. In Group B (n‑21), isolated 
NDRD was noted in 12 (57.14%) cases. DN was seen in 
42.86% (isolated 28.57% and as mixed lesion 14.29%) 
cases in absence of DR. We also observed that the NDRD 
was more frequent in patient without DR in comparison 
to patient with DR and the difference was statistically 
significant (p < 0.05). However, there was no statistically 

Figure 1: Flow chart showing plan of study (study period; Oct 2011- Sept 2013)
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patients with T2DM.[4-9,14] In the present study, the average 
age of patients was 50.678 years. Unnikrishnan et al., 
covering south Indian population reported the average 
age of patients as 51 ± 12 years.[15] Mak et al., 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.[7] Similarly Viswanathan et al., observed 
average age of patients in progressors (persistently 
proteinuric) was 51 ± 7.8 years while 46.6 ± 10.1 years 
in non-progressors (normoalbuminuric) patients.[16] Gall 
et al., in a prospective observational study involving 
176 patients with type 2 diabetes reported that males had 
a 2.6 times greater risk of developing incipient or overt 
nephropathy.[17] We noted male to female ratio was 5.2:1. 
Thus, our observation was similar to other studies with 
regard to age and gender. We observed urinary sediment 
was normal in majority (67.7%) of diabetic proteinuric 
patients. Micro-hematuria was seen in 5 (16.1%) 
patients, of which 4/5 (80%) patients had lesion of 
NDRD superimposed on DN. Mixed lesions has been 
reported in 59% of patients with micro-hematuria similar 
to us.[7] Average 24-h urinary protein excretion was 5.9 
g in our patients and 21 (67.7%) patients had nephrotic 
range proteinuria (>3.5 g/24 h). Nephrotic syndrome 
was reported in 60.9% of type 2 diabetic patients from 
this center in a previous study.[3] There was significant 
difference in degree of 24-h proteinuria between DN and 
NDRD group. Among 21 patients with nephrotic range 
proteinuria; NDRD, DN and mixed lesion were noted in 
52.4%, 28.6% and 19% of cases, respectively. Thus, we 
observed nephrotic range proteinuria was more common 
in NDRD in comparison to patients with DN. However, 
Mak et al., found that the mean level of proteinuria was 
higher in DN as compared with NDRD (6.3 ± 0.7 vs. 
3.2 ± 0.4 g/24 h, p = 0.009) in their study.[7] It is 
important to mention that all patients were Chinese in 
Mak et al., study. The racial difference may be a possible 
explanation for such variation in proteinuria.

The reported frequency of NDRD is widely variable 
ranging between 13% and 53% of the total renal biopsies 
of diabetic patients.[4-9] The wide variation in frequency of 
NDRD in various studies are due to policy of renal biopsy 
criteria, regional and/or racial variations of different 
study population [Table 4].[18-27]

In a Saudi Arabian study, NDRD was seen in 50% of 
all the diabetic renal biopsies.[28] The most commonly 
diagnosed NDRD in these biopsies was membranous GN, 
which represents 18.75% of diabetic renal biopsies.[28] 
Our study revealed isolated DN in 38.7% (n‑12), pure 
NDRD in 41.9% (n‑13) and mixed lesions in remaining 
19.4% (n‑6) cases. Idiopathic membranous nephropathy 
was the most common NDRD lesion noted in 21% (n‑4) 

significant difference with respect to DN alone and mixed 
lesions in diabetic patient with or without DR [Table 2]. 
It was noted that there was no difference with respect 
to mean age, male gender and dyslipidemia in diabetic 
patients with NDRD, DN and mixed lesions. However, 
hypertension was noted in 74% of patients with DN as 
compared to 27% of cases with NDRD and difference was 
statistically significant (p = 0.019). Nephrotic syndrome 
was noted in higher proportion of patients (52.4%) with 
NDRD in comparison to DN (28.6%), but difference 
was statistically not significant. The longer duration of 
diabetes (more than 10 years) was positively correlated 
with development of DN (32.3% vs. 6.5%) [Table 3].

Discussions

Diabetic nephropathy is the leading cause of chronic 
kidney disease in patients starting renal replacement 
therapy[11] and is associated with increased cardiovascular 
mortality.[12] Although patients with T2DM often 
experience DN, but they can also develop other renal 
diseases, pathologically unrelated to diabetes and known 
as NDRD.[8,13] A wide spectrum of NDRD, including both 
glomerular and tubulo-interstitial lesions are reported in 

Table 2: Renal retinal relationship in type 2 diabetic 
patients (n=31)
Historical 
lesions*

Group A (n=10) 
patients 

with diabetic 
retinopathy n (%)

Group B (n=21) 
patient without 

diabetic 
retinopathy n (%)

Fisher 
exact 
test

P
NDRD 1 (10) 12 (57.14) 0.015
DN 6 (60) 6 (28.57) 0.100
Mixed lesion 
(NDRD+DN)

3 (30) 3 (14.29) 0.20

*Pearson Chi‑square test, χ2=6.18, df=2, P=0.045. NDRD: Non‑diabetic renal 
disease, DN: Diabetic nephropathy

Table 1: Pattern of nephropathy in type 2 diabetes 
proteinuric patients (n=31)
Lesions Number Percentage
Isolated NDRD 13 41.9
Isolated DN 12 38.7
NDRD superimposed on DN (mixed lesion) 6 19.4
NDRD: Non‑diabetic renal disease, DN: Diabetic nephropathy

Table 3: Comparison of various clinical profile between 
different types of nephropathies
Clinical profiles NDRD 

(n=13)
DN 

(n=12)
NDRD+ 

DN (n=6)
P

Mean age (years) 52±12.32 50±14.4 49±9.4 0.727
Male (number) 11 10 5 0.930
Nephrotic range proteinuria (%) 52.4 28.6 19 0.227
Duration of diabetes (>10 years) 6.5 32.3 0 0.107
Hypertension (%) 27 74 53 0.019
Dyslipidemia (%) 32 38 41 0.753
NDRD: Non‑diabetic renal disease, DN: Diabetic nephropathy
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cases similar to other studies.[28,29] Castellano et al., 
in their study of 20 patients with T2DM reported 
DN in 9 (45%), and NDRD in 11 (55%) patients and 
membranous nephropathy was the commonest NDRD 
lesion.[29] Soni et al., 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%).[4] Previous renal biopsy (n‑23) 
study from our center revealed: isolated DN, 13 (56.3%); 
NDRD, 7 (30.43%); and 3 (13%) non-DN (NDN) 
superimposed on DN.[3] Another study from our center 
reported that non-diabetic kidney disease was noted 
in 32/260 (12.3%) patients on the basis of clinical 
screening.[22] A study from South India reported that 
eight cases (50%) had pathological changes suggestive 
of diabetic etiology, 5 (33.3%) had classical membranous 
nephropathy, 1 (6.2%) had tubulo-interstitial disease and 
2 (12.3%) had minimal changes in 16 patients with T2DM 
subjected to kidney biopsy.[30] Thus, idiopathic membranous 
nephropathy is the most common NDRD lesion in diabetic 
patients similar to our study.[28-30] Das et al., in their biopsy 
study of 75 cases noted that 64% cases had NDRD and 36% 
had DGS.[31] The commonest NDRD was MCD (12.5%).[31] 
In a retrospective biopsy study involving 611 diabetic 
patients, showed DN alone, NDRD alone and mixed 
lesion (NDRD on DN) in 37%, 36% and 27% patients, 
respectively.[27] They reported that acute tubular necrosis 
was the most frequent (17.3% in NDRD alone and 43.4% 
in NDRD on DN) lesion among patients with NDRD.

We have demonstrated in our study that development of 
DN takes several years from the diagnosis and/or onset 

of DM. NDRD versus DN was seen in 12.9% versus 3.2% 
of cases, respectively with duration of diabetes <4 years. 
NDRD and DN were observed in 22.6% and 3.2% of 
patients, respectively with duration of diabetes between 5 
and 10 years. We noted DN versus NDRD in 32.2% versus 
6.5% of the cases with the duration of diabetes more than 
10 years [Figure 2]. Similar observations were made by 
Sharma et al., in which median duration of DM in patients 
with NDRD alone was 5 years, which was significantly 
shorter than in patients with DN alone (13 years) and 
DN + NDRD (10 years).[27] In multivariate analysis, 
longer duration of diabetes was associated with a greater 
likelihood of DN and lower likelihood of NDRD.[27]

DR is present in virtually all type 1 diabetic patients with 
DN, whereas only 50–60% of proteinuric type 2 diabetic 
patients have retinopathy.[32] Absence of retinopathy 

Figure 2: Type of nephropathy in relation to duration of diabetes (n = 31)

Table 4: DN versus NDRD in T2DM: Literature summary
Authors Number of 

patients
Patient characteristics NDRD (%) DN (%) NDRD plus 

DN (%)
Olsen and Mogensen[18] 33 Known diabetic patients duration; 8 years, with proteinuria 04 (12) 29 (88) ‑
Parving et al.[19] 35 NIDDM, persistent albuminuria >300 mg/24 h, age <66 years 08 (23) 27 (77) ‑
Gambara et al.[20] 52 Type 2 diabetic with overt proteinuria, duration of diabetes 

6‑384 months
16 (30.8) 19 (36.5) 17 (32.7)

Christensen et al.[21]* 51 Patients with type 2 diabetic with persistent proteinuria, biopsy 
done only in patients having no retinopathy

07 (13) 35 (69) ‑

Prakash et al.[22] 260 Type 2 diabetic with clinical renal disease 32 (12.3) 228 (87.6) ‑
Kveder et al.[23] 76 Type 2 diabetic patients with microalbuminuria or 

macroalbuminuria irrespective of presence or absence of 
retinopathy

37 (49) 17 (22) 22 (29)

Serra et al.[24] 35 T2DM 06 (17) 29 (83) ‑
Huang et al.[25] 52 Type 2‑diabetic mellitus, overt proteinuria (>0.5 g/day), 

elevated serum creatinine and/or the development of hematuria
20 (38.5) 32 (61.5) ‑

Pham et al.[9] 233 Diabetic patients with mean age‑59.1 years 124 (53.2) 109 (46.8) ‑
Zhou et al. (2008)[26] 110 Diabetic patients with overt proteinuria but no severe renal 

failure
50 (46) 60 (54) ‑

Prakash et al.[3] 23 Proteinuric type 2 diabetic patients 7 (30.43) 13 (56.3) 3 (13)
Sharma et al.[27] 611 Retrospective analysis of all diabetic patients who underwent 

kidney biopsy
220 (36) 227 (37) 164 (27)

Present study (2014) 31 Type 2 diabetic patients with proteinuria >1 g/day 13 (41.9) 12 (38.7) 6 (19.4)
*Normal‑histology (n=9); NDRD: Non‑diabetic renal diseases, DN: Diabetic nephropathy, T2DM: Type 2 diabetes mellitus
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should prompt further investigation for non-diabetic 
glomerulopathies.[19] We had previously reported, 40% 
of proteinuric type 2 diabetic patients had NDN even in 
presence of DR and chances of developing diabetic and 
NDN is nearly equal in patients without DR.[3] However, 
a meta-analysis involving 2012 patients from 26 studies 
concluded that DR is useful in diagnosing or screening for 
DN in patients with type 2 diabetes and renal disease.[33] 
PDR may be a highly specific indicator for DN.[33] In our 
study we observed, in patients without DR, 71.41% cases 
had evidence of NDRD (either isolated NDRD or NDRD 
superimposed on DN) and 42.86% cases had evidence 
of DN (either isolated DN or NDRD superimposed on 
DN). It means absence of DR predicts NDRD in vast 
majority of cases (71.43%); but cannot exclude the lesion 
of DN. DN still can occur in nearly 42.86% of cases in 
absence of DR. Similarly presence of DR predicts lesion 
of DN (either isolated DN or NDRD superimposed on 
DN) in most (90%) patients but, does not rule out the 
occurrence of NDRD. We noted NDRD in 40% (NDRD 
alone 10%, NDRD with DN 30%) in presence of DR. Thus, 
presence or absence of DR is not helpful in predicting the 
nature of nephropathy in type 2 diabetic patients and it is 
difficult to differentiate between DN and NDRD without 
the aid of renal biopsy. Further, diagnosing NDRD is 
especially important when it leads to a specific change in 
therapy. Small sample size, lack of immunofluorescence 
and electron microscopy study of kidney tissue were the 
possible limitations of this study.

In summary, all type 2 diabetic patients with clinical 
renal disease do not have classical DN. Non-diabetic 
kidney disease either alone or superimposed on DN 
were seen in 61.3% of diabetic patients. We observed 
that longer duration (>10 years) of diabetes was the 
strongest predictor of DN and diabetic patients having 
NDRD alone had shorter duration of DM. DR was absent 
in 21/31 (67.7%) patients. Thus, retinal lesion is less 
frequent in type 2 diabetes in comparison to type 1 
diabetes. Non-diabetic kidney disease was noted in 40% 
of the cases in presence of DR and 43% of the cases 
had biopsy proven DN in absence of DR. However, we 
observed that the absence of retinopathy favors NDRD 
but does not exclude occurrence of DN. Therefore, DR 
does not predict nature of nephropathy in patients with 
type 2 diabetes. Renal biopsy is necessary for precise 
diagnosis of diabetic and non-diabetic kidney disease in 
type 2 diabetic patients with proteinuria.
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