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Abstract
Aim: Renal diseases in diabetes mellitus (DM) patients, include diabetic nephropathies (DN) and non-diabetic renal 
diseases (NDRD). The clinical differentiation among them is usually not so clear and effective. Aim of this study which 
examined renal biopsies in patients with type-2 DM was to identify the prevalence and the nature of NDRD.
Materials and Methods: We recorded the clinical and laboratory finding alongside with the histopathological examination 
of the renal biopsies obtained from 71 type-2 DM patients who underwent renal biopsy in our center. Based on the renal bi-
opsy findings patients were classified into two groups (DN and NDRD) and data was compared between the two groups. 
Results: There were 42 women and 29 men; aged 55 ± 12 years. In patients with DN (n: 34), diabetic retinopathy was 
more common [16 (47.1 %) vs. 6 (16.2 %) respectively, p =0.01], duration of DM was longer (108.8 ± 58.8 months vs 
57.8 ± 55.9 months respectively, p <0.001) and the degree of proteinuria was more severe (6 ± 4.3 g/day vs. 4.5 ± 4.6 
g/day respectively, p =0.04) compared to the patients with NDRD. Regression analysis revealed that diabetes duration 
>60 months, presence of diabetic retinopathy and proteinuria >3.5 g/day were independent predictors of DN with 79.4 
% sensitivity and 86.5% specificity. Focal segmental glomerulosclerosis was the most frequent diagnosis in patients 
with NDRD. 
Conclusions: The prevalence of NDRD is remarkably frequent in DM patients in whom nephrologists consider renal biopsy 
an appropriate measure. Short duration of DM, degree of proteinuria and absence of retinopathy were predictors of NDRD. 
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Introduction
Diabetes mellitus (DM) has increasing prevalence all 

over the world, while the increased life span of diabetic 
patients leads to an increase in prevalence of diabetic ne-
phropathy (DN). Among all the patients suffering from 
DM, approximately 20-40 % will eventually develop dia-
betic renal disease1. 

Apart from DN, non-diabetic renal diseases (NDRD) 
are also common disorders in diabetic population and 
these require different treatment and follow-up regimes 
rather than DN. With current knowledge, it is not clear 
whether NDRD is a co-incidental event on the basis of DN 
or a clinical condition which results from immuno-physi-
ological abnormalities of glomerular basement membrane. 
It is believed that glomerulosclerosis is a predisposing fac-
tor and the existing glomerular changes facilitate the sub-
epithelial immune reactions2. In patients with over 10-year 
history of type-1 DM, NDRD is a rare clinical condition 
with a rate of 2-3 %3. Thus, the decision to perform diag-
nostic biopsy should be considered very carefully. In pa-
tients with type-2 DM, there might be varied time interval 
between the onset of the disease and the time of the diag-
nosis; hence the exact age of the diabetes’s onset is gener-

ally not known. Clinical findings such as proteinuria could 
be attributed either to a different renal pathology been su-
perimposed on DN or be the manifestation of NDRD itself. 
Many clinical features have been considered as predicting 
factors for NDRD: diabetic neuropathy or retinopathy not 
associated with nephropathy4, hematuria5, short duration 
of diabetes6, deterioration of renal functions more rapidly 
than expected7, and the presence of acanthocyturia8 but 
none of them is 100 % sensitive or specific. Differential 
diagnosis between the various NDRD is important due to 
differences in treatment and in clinical outcome regarding 
renal function and patients’ survival.  

Aim of the present study was to evaluate the results 
of renal biopsies, performed on patients with type-2 DM 
for clinical suspicion of NDRD and to correlate the his-
topathological findings with the clinical presentation and 
laboratory parameters.

Material and Methods
After obtaining permission from the Ethical Board 

of Ankara Numune Education and Research Hospital, 
located in Ankara, Turkey, we included in this study 71 
patients with type-2 DM who were submitted to renal bi-
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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.
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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.
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NDRD was the most common biopsy finding in patients 
without retinopathy. A meta-analysis that included 154 
patients reported that 48.7 % of type-2 DM patients with-
out retinopathy had NDRDs12. The prevalence of NDRDs 
in patients with retinopathy in two other studies was 27.2 
% and 13.6 %, respectively23,24. Based on these earlier 
findings and those of the present study, the absence of 
retinopathy seems to be a predictor in terms of the under-
lying renal disease being related to NDRD. 

The general consensus is that the duration of DM is 
an important predictor for development of DN and the 
increase in disease duration increases the risk of neph-
ropathy25.  In diabetic patients with short duration of dis-
ease and persistent proteinuria NDRD should be strongly 
suspected26 and kidney biopsy should be performed in 
those who developed proteinuria within five years of 
DM onset27. In the present study the duration of DM 
was shorter in the NDRD group. In addition, there was a 
significant correlation between DN and duration of DM 
>60 months, indicating that patients with short duration 
of DM should be examined in accordance with the suspi-
cion of NDRD. 

In accordance to previous studies5,18,28, in the present 
study there weren’t any significant differences in age, 
GFR, or the serum albumin level between the DN and 
NDRD groups. Also in the present study urinary protein 
excretion rates were higher in the DN group compared to 
the NDRD group, as reported earlier5,29. Moreover, most 
of the patients (70.6 %) in the DN group had nephrotic-
range proteinuria, which might have been associated with 
the duration of DM. 

An increase in glomerular basement membrane thick-
ness leads to hematuria in 33 % of patients with typical 
diabetic glomerulosclerosis4,17. Nevertheless, many re-
searchers consider hematuria as atypical in patients with 
DN. Although numerous studies have shown that micro-
scopic hematuria is more common in DM patients with 
NDRDs and have suggested that there is a significant 
correlation between hematuria and NDRDs5,29, presence 
of hematuria has low sensitivity and specificity. In the 
present study the frequency of hematuria was similar in 
the DN and NDRD groups, as previously reported18,20,24. 

In clinical practice a rapid increase in the serum cre-
atinine concentration or a decrease in GFR >1 mL/min/
month is associated with the development of NDRDs30,31; 
however, in the present study, 29.4 % of the patients who 
underwent renal biopsy due to unexpectedly increasing 
serum creatinine values had the diagnosis of DN. This 
high incidence was attributable to the fact that a great 
many of our patients were not aware of diabetes and not 
being followed-up for end-organ damage.  

  In patients with type-2 DM, primary glomeru-
lonephritis is the most common NDRD and all types of 
glomerulonephritis may be seen32. In the present study 
64.8 % of patients in the NDRD group had glomerular 
disease, of which focal segmental glomerulosclerosis 
(FSGS) was most common, which is accordance with ear-
lier reports23,28. The effect of NDRDs on renal outcome in 

DM patients is not known. Although it was reported that 
renal outcome was not affected by NDRDs33, Wong et al24 
followed-up DM patients for a mean of 123 months and 
reported that renal outcome was worse in patients with 
DNs, as compared to those with NDRDs. Lesions such as 
FSGS can be successfully treated with steroids and im-
munosuppressive agents, which is why in such patients it 
is clear that early renal biopsy findings can result in treat-
ment that positively affects renal prognosis; however, the 
literature is devoid of any large-scale studies on the effect 
of NDRD on long-term renal outcome in DM patients.

Conclusion
The present findings show that NDRDs are a very 

common clinical condition in type-2 DM patients. Dura-
tion of DM, severity of proteinuria, and absence of retin-
opathy might be predictive of renal involvement in DM 
patients. The differential diagnosis of DNs and NDRDs 
is of considerable importance because their management 
approaches and renal prognoses are unique.  
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