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opsy for clinical suspicion of NDRD from January 2010 
to December 2011. Data regarding age, gender, duration 
of diabetes, presence or absence of diabetic retinopathy 
and arterial hypertension were recorded for all patients. 
We determined as indications for renal biopsy the follow-
ing: i) unexplained rapid deterioration of renal function 
[decrease in glomerular filtration rate (GFR) more than 1 
ml/min/1.73m2/month], ii) proteinuria not accompanied 
by retinopathy, and iii) unexplained hematuria (2 or more 
red blood cells per high-power field in centrifuged urine 
sample) after elimination of possible obstructive pathol-
ogy of the lower urogenital tract, and in the absence of 
infection, renal stones, tumor and trauma. Presence of 
acute/chronic infection, acute/chronic liver disease, and 
active malignancy at the time of renal biopsy (with ex-
ception of skin malignancies), functional proteinuria and 
secondary DM consisted our exclusion criteria.

Fasting blood glucose, serum urea, creatinine, sodium, 
potassium levels, glycosylated haemoglobin (HbA1c), urine 
examination, protein and creatinine levels in spot urine, se-
rum complement C3 and C4, anti-nuclear antibody (ANA), 
anti-ds DNA, and p/c anti-neutrophil cytoplasmic antibody 
(ANCA) levels were evaluated for all patients included in 
the study. Blood and urine samples were analyzed on the 
same day. The first urine sampled in the morning was ex-
amined. Glomerular filtration rate was estimated for each 
participant using the equation of the 4-variable modification 
of diet in renal disease (MDRD) study9.

Nephrotic range proteinuria was considered as 3.5 gr/day 
or higher. Renal failure was defined as serum creatinine above 
1.3 mg/dl. Hypoalbuminemia was defined as serum albumin 
value below 35 g/L. Diabetic retinopathy was defined as pres-
ence of proliferative findings and/or background retinopathy 

(microaneurysm, hemorrhage, soft-hard exudate) in fundus 
examination performed by an ophthalmologist. 

Histopathological examinations were reviewed by the 
same pathologists. For light microscopic examination, all the 
specimens were processed with periodic acid schiff, hematox-
ylin-eosin, methenamine silver and trichrome. Immunofluo-
rescence staining was performed for detection of antibodies 
to IgG, IgA, IgM, C1q and C3. Diabetic nephropathy was 
defined as findings of mesangial expansion, diffuse intercap-
illary glomerulosclerosis and/or nodular Kimmelstiel-Wilson 
formation, basement membrane thickening, presence of fibrin 
cap, or capsular drops. Determination of specific renal his-
topathological findings was accepted as NDRD. As electron 
microscope was not routinely used, no electron microscope 
related records existed for every patient. 

Based on the renal biopsy findings, patients were 
divided into two groups: DN and NDRD group. Demo-
graphic features and laboratory findings were compared 
between the groups. 

Statistical Methods 
Statistical analysis was performed using the Statisti-

cal Package for the Social Sciences (SPSS) version 13.0 
(SPSS Inc, Chicago, Ill, USA). Student’s t-test and chi-
square test were used to compare the two groups. Multi-
ple logistic regression analysis was performed for the in-
vestigation of factors related to DN or NDRD. Variables 
with p values smaller than 0.20 in univariate analysis are 
retained to multiple logistic regression analysis. Statisti-
cal significance was set at p value of <0.05 (2-tailed).

Results
Patient general characteristics and laboratory findings 

Table 1: Demographic features and biochemical parameters of the 71 patients with type-2 diabetes mellitus, included 
in the study, that were divided into two groups based on the renal biopsy findings: diabetic nephropathy (DN) and non-
diabetic renal disease (NDRD) groups.

DN Group
(n = 34)

NDRD Group
(n = 37)

p

Age (years) 54.7 ± 11.1 54.9 ± 14.3 0.949

Male, n (%) 14 (41.2) 15 (40.5) NS

sAIb (mg/dL) 2.8 ± 0.7 2.7 ± 0.9 0.958
sCre (mg/dL) 2.1 ± 1.5 2.8 ± 2.5 0.530

HbA1c (%) 7.9 ± 2.1 8.4 ± 2.4 0.769

HT, n (%) 29 (85.3) 23 (62.2) 0.050
Hematuria, n (%) 13 (38.2) 14 (37.8) NS

Retinopathy, n (%) 16 (47.1) 6 (16.2) 0.010

Duration of DM (months)
Duration of DM >60 months, n (%)

108.8 ± 58.8
24 (70.6)

57.8 ± 55.9
10 (27.0)

<0.001
<0,001

Proteinuria (g/day)
Proteinuria, n (%)

6.0 ± 4.3 4.5 ± 4.6 0.044

                   <3.5 g/day
                   >3.5 g/day

10 (29.4%) 20 (54.1%) 0.063
24 (70.6%) 17 (45.9%)

Values are expressed as means ± standard deviation or number (n) and percentage (%). DM: diabetes mellitus, sAlb: serum albumin, sCre: 
serum creatinine, HbA1c: hemoglobin A1c, HT: hypertension, NDRD: non-diabetic renal disease, DN: diabetic nephropathy.


