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are shown in Table 1. Among all the patients, 29 (40.8 %) 
were male whose mean age (± standard deviation) was 54 
± 12 years, and mean duration of DM was 82 ± 62 months. 
Indications for renal biopsy were absence of retinopathy 
in 31 (43.7 %) patients, rapid deterioration in 26 (36.6 
%), and hematuria in the remaining 14 (19.7 %).

Based on histopathological examination of renal bi-
opsy specimens, 34 (47.9 %) patients had DN and 37 
(52.1 %) had NDRD. Mean age of the patients, and serum 
creatinine, serum albumin and HbA1C levels were simi-
lar in the DN and NDRD groups. Diabetic retinopathy 
was noted in 22 (31 %) of the 71 patients included in the 
study. The prevalence of diabetic retinopathy was higher 
in the DN group than in the NDRD group [n: 16 (47.1 %) 
vs. n: 6 (16.2 %); p =0.01]. 

In the DN group proteinuria was significantly more 
severe (6.0 ± 4.3 g/day vs. 4.5 ± 4.6 g/day; p =0.04) and 
the duration of DM was significantly longer (108.8 ± 
58.8 months vs. 57.8 ± 55.9 months; p <0.001) than in 
the NDRD group. The prevalence of nephrotic-range pro-
teinuria was higher in the DN group than in the NDRD 
group, but this difference was not significant [n: 24 (70.6 
%) vs. n: 17 (45.9 %); p =0.06]. There wasn’t significant 
difference in terms of hematuria between the DN and 
NDRD groups [n: 9 (26.5 %) vs. n: 5 (13.5 %); p =0.29). 
Multiple logistic regression analysis showed that the risk 
factors for DN included duration of DM >60 months (p 
=0.001), diabetic retinopathy (p =0.07), and proteinuria 
>3.5 g/day (p =0.06), with sensitivity of 79.4 % and spe-
cificity of 86.5 % (Table 2). 

The distribution of pathological findings in the NDRD 
is shown in Table 3. Grouping the pathologic findings 
in the NDRD group as glomerular and non-glomerular 
diseases showed that 24 (65 %) patients had glomerular 

and 13 (35 %) had non-glomerular diseases. The preva-
lence of diabetic retinopathy was 4.2 % and 38.5 % in the 
glomerular and non-glomerular disease subgroups of the 
NDRD group, respectively (p =0.007); however, there 
wasn’t a significant difference in the severity of proteinu-
ria between these two subgroups (5.08 ± 4.84 g/day and 
3.36 ± 3.91 g/day, respectively). 

Discussion
Worldwide, DN is the leading cause of end-stage re-

nal disease (ESRD), with a reported frequency of 10-15 
% in type-2 DM patients. In addition to DNs in diabetic 
patients, NDRDs are also important entities that require 
specific management approaches. In retrospective se-
ries, the prevalence of NDRDs in DM patients varies 
between 7 and 44 % in accordance with patient selec-
tion criteria4,10,11. In different studies, the prevalence of 
NDRDs was reported as 22 % in Caucasians, 26.7 % in 
Asians12, 3 % in Denmark13, and 12 % in Italy14; how-
ever, there is lack of data for the Turkish population. The 
present findings show that the prevalence of NDRDs in 
type-2 DM patients was 52.1 %, based on histopathologi-
cal examination, which is in accordance with earlier stud-
ies that reported prevalence rates of 45-57 %15-18, but is 
higher than other earlier reports, reporting prevalence of 
10-30 %5,19. We think the differences in prevalence rates 
are due to differences in study methodologies and biopsy 
selection criteria.

It is clear that the development of DN and diabetic 
retinopathy are closely associated with each other20. In 
cases of DN, diabetic retinopathy has been noted in 90-
95 % of patients with type-1 DM and in 40-75 % of those 
with type-2 DM21,22. In the present study more than 50 
% of the patients with DN did not have retinopathy and 

Table 2: Logistic regression analysis for diabetic nephropathy as dependant variable. 
Odds Ratio 95 % CI for Odds Ratio p

Presence of Retinopathy 3.36 0.89-12.62 0.073
Duration of DM >60 months 7.05 2.13-23.38 0.001
Proteinuria >3.5 g/day 3.13 0.93-10.61 0.067

DM: Diabetes mellitus

Table 3: Histopathologic findings of the renal biopsies of the 37 patients included in the non-diabetic renal disease 
(NDRD) group.

Diagnosis Number of Patients % in NDRD
FSGS 7 18.9
CTIN 6 16.2
MGN 5 13.5
Amyloidosis 4 10.8
ATN 4 10.8
Necrotizing GN 3 8.1
Proliferative GN 2 5.4
HTN 2 5.4
IgA Nephropathy 1 2.7
Immunotactoid GN 1 2.7
MPGN 1 2.7
Cast Nephropathy 1 2.7

FSGS: focal segmental glomerulosclerosis, CTIN: chronic tubulointerstitial nephritis, MGN: membranous glomerulonephritis, ATN: acute 
tubular necrosis, GN: glomerulonephritis; HTN: hypertensive nephropathy, IgA: immunoglobulin A, MPGN: membranoproliferative glomeru-
lonephritis, NDRD: non-diabetic renal disease.


