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Abstract

Background: Diabetes mellitus (DM) is the leading cause of end stage renal
disease (ESRD) worldwide. Although DM with proteinuria is the ultimate re-
sult of diabetic nephropathy (DN), a wide spectrum of non-diabetic renal
diseases (NDRD) can occur in such patients. Objective: To observe the fre-
quency and histological pattern of NDRD in diabetic patients with proteinu-
ria and to explore their association with clinical and laboratory parameters.
Methods: This cross-sectional study was conducted in the Department of
Nephrology, Bangabandhu Sheikh Mujib Medical University (BSMMU),
Dhaka, Bangladesh from April 2016 to September 2017. In this study a total
of 38 cases of DM with proteinuria (>1 gm/24-hour) were selected purpo-
sively. Renal biopsy was done in all patients. Based on histological findings
they were categorized into two groups; Group 1 with NDRD and Group II
with DN. Their clinical and laboratory parameters were analyzed and com-
pared. Results: Among the total study subjects, 21 (55.3%) were male and 17
(44.7%) were female, mean (+SD) age 43.45 + 9.99 years in the NDRD group
and 41.57 + 9.50 years in the DN group. Thirty one cases (81.6%) out of thirty
eight had NDRD and seven (18.4%) cases had isolated DN; therefore more
than two third cases had NDRD. Duration of DM was found to be signifi-
cantly shorter (p = 0.004) in the NDRD group. Diabetic retinopathy was
present in 12.9% cases in NDRD group vs. 57.1% cases in DN group (p =
0.025). Frequency of microscopic hematuria was significantly higher (90.3%)
in NDRD patients (p = 0.002). Conclusion: The frequency of NDRD in type
2 diabetic patients other than diabetic nephropathy is relatively high. Mem-
brano proliferative glomerulonephritis and membranous nephropathy are
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more common in NDRD. Absence of diabetic retinopathy, presence of he-
maturia and shorter duration of DM are markers associated with NDRD in
type 2 DM, which are important indicators for renal biopsy in diabetic pa-
tients with proteinuria.
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Diabetes Mellitus (DM), Diabetic Nephropathy (DN), Non-Diabetic Renal
Disease (NDRD), Renal Biopsy

1. Introduction

Diabetes mellitus (DM) is a silent killer affecting several organs with a wide
range of microvascular and macrovascular complications. Worldwide both inci-
dence and prevalence of diabetes mellitus are increasing and its most alarming
complication diabetic nephropathy (DN) raising rapidly especially in developing
countries [1] [2] [3].

In the case of diabetes mellitus, diabetic nephropathy is almost always diag-
nosed clinically based on a long history of diabetes, presence of other microvas-
cular complications and evidenced by proteinuria prior to renal failure [4].
However apart from diabetic nephropathy there are other diseases that affect the
kidneys in diabetic patients known as non diabetic renal disease (NDRD) that
can be confirmed by renal biopsy [4].

It has been histologically proven that >95% of patients with renal disease have
type-1 DM of at least 5 years duration along with diabetic neuropathy and reti-
nopathy, and the primary renal disease is in fact diabetic nephropathy. However
in type 2 DM, nephropathy may be found at the initial diagnosis of DM [5]. Di-
abetic retinopathy is very common and hence sensitive in case of diabetic neph-
ropathy with type 1 DM but not as sensitive or specific for diabetic nephropathy
in type 2 DM [6].

Around 12% - 81% of type-2 DM cases have been seen to have NDRD either
isolated or superimposed on diabetic nephropathy on renal biopsy specimens
[7]. Renal biopsy is thus crucial for making such specific diagnosis, planning of
management and assessing prognosis [8]. Renal biopsy specimens require histo-
logic examination as well as immunofluorescence study. Few studies reported
that NDRD ranges from 27% to 79% including both glomerular and tu-
bule-interstitial lesions [9].

Progression of diabetic nephropathy (DN) can be slowed, but certain non di-
abetic renal disease (NDRD) such as mesangial proliferative glomerulonephritis,
membranous nephropathy etc. can often remit on treatment [10]. As the treat-
ment and prognosis of these two entities are different, so it is very important for
correct diagnosis and differentiating between these two in diabetic subjects.

Features consistent with the natural history of NDRD include a short duration

of DM (<5 years), absence of diabetic retinopathy, early appearance of overt
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proteinuria, rapid decline in renal function or impaired renal function without
significant proteinuria. The predictive values of these criteria are quite variable,
so renal biopsy is required to confirm the diagnosis [11].

The occurrence of isolated NDRD or with concurrent DN has important im-
plications on therapy and prognosis, because NDRD is often treatable. Early di-
agnosis of NDRD helps in starting appropriate therapy which could aid in pro-
longing renal survival among this population.

Patients with NDRD or NDRD superimposed on DN respond better to spe-
cific therapies rather than angiotensin converting enzyme inhibitor or angioten-
sin receptor blocker alone, that are used in DN. This emphasizes to suspect, in-
vestigate and treat proteinuric diabetic patients with an atypical clinical course
as early as possible [12] [13].

Therefore, this study was conducted to observe the frequency of NDRD in di-
abetic patients having proteinuria, along with histological pattern and their as-

sociation with clinical and laboratory parameters.

2. Methods

This cross-sectional study was carried out in the Department of Nephrology,
Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh
from April 2016 to September 2017. The study was approved by the Ethical Re-
view Committee, BSMMU, Dhaka, Bangladesh. According to the statistical cal-
culation final sample was 54. A total of 54 diabetic patients were initially taken in
suspicion of NDRD but 16 patients refused to do renal biopsy leaving 38 patients
that remained to be analyzed in this study. Therefore a total of thirty eight (38)
patients were selected purposively. Informed written consent was taken from
each participant prior to enrollment. Diabetic patients who gave history sugges-
tive of non-diabetic renal disease were evaluated by physical examination and
laboratory investigations. In all patients; urine routine microscopic examination
(R/M/E), 24-hour urinary total protein (UTP), phase contrast microscopy of
urine (if red cells were present in urine), hemoglobin level, serum creatinine,
serum albumin, fasting blood glucose (FBS) and 2-hour postprandial blood sug-
ar (2HABF) along with glycosylated hemoglobin (HbAlc), HBsAg, Anti-HCV,
complement levels (C3, C4) and ultrasonography of KUB (kidney, ureter and
bladder) region were done. In selected cases ANA, Anti-dsDNA antibody and
Anti-Neutrophil Cytoplasmic Antibodies were also done. Urine for culture and
sensitivity was done to exclude any urinary tract infections. X-ray KUB region
was done to exclude renal stone disease. Consultation was taken from an oph-
thalmologist, Department of Ophthalmology, BSMMU for evidence of diabetic
retinopathy. The participants were divided into two groups based on the histo-
logical evidence: NDRD group and DN group. The outcome variables analysed
and compared between the two groups; these were age (yrs), gender (M/F), du-
ration of diabetes mellitus (yrs), FBS (mmol/L), 2HABF (mmol/L) and HbAlc

(%), haematuria. serum creatinine (mg/dl), hemoglobin level (gm/dl), serum al-
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bumin (mg/dl), 24-hours urinary total protein (gm/24-hour) and diabetic reti-
nopathy.

Diabetic patients with proteinuria (>1 gm/24-hour) along with any of the fol-
lowing criteria: absence of diabetic retinopathy, rapidly declining renal function,
recent onset of nephrotic range proteinuria, unexplained hematuria or any other
active urinary sediments underwent percutaneous renal biopsy after all
pre-biopsy work up. Two biopsy samples were sent to the Department of Pa-
thology, BSMMU in two separate test tubes; one test tube containing biopsy ma-
terial in formalin for light microscopy and another test tube containing biopsy
material in normal saline for immunofluorescence study. Biopsy samples were
analyzed by a single renal histopathologist using Hematoxylin and Eosin stain,
Periodic Acid Schiff stain (PAS) and Silver stain for light microscopy. Immu-
nofluorescence study was also done. After obtaining the histopathology reports
the study subjects were analyzed in two groups: non-diabetic renal disease
(NDRD) and diabetic nephropathy (DN). Patients with mixed lesions were ca-
tegorized as non-diabetic renal disease.

Statistical analysis was performed using SPSS (Statistical Package for Social
Science) version 22. Statistical differences between the NDRD and DN groups
were calculated by unpaired t-test for quantitative variables and Fisher Exact test
for qualitative variables. Multiple regression analysis was done where appropri-

ate. We adopted 5% as significant level.

3. Results

A total of thirty eight (38) patients were selected purposively to be analyzed in
this study. Among them 21 (55.3%) patients were male and 17 (44.7%) patients
were female.

Thirty one cases (81.6%) out of thirty eight had NDRD (placed into Group-I)
and seven (18.4%) cases had isolated DN (placed into Group-II), therefore more
than two third cases had NDRD in this study (Table 1).

Mean age of the patients were 43.45 + 9.99 years in NDRD group and 41.57 +
9.50 years in DN group, ratio between male and female was 1.0:0.93 and 1.0:0.40
respectively. The observed differences were not statistically significant (Table 2).

Table 3 shows total NDRD and DN subjects. NDRD was found more frequent
(81.6%) in the study population. Among NDRD group; membranoproliferative
glomerulonephritis was most common 8 (21.1%) cases, followed by membran-
ous nephropathy 7 (18.4%), diffuse proliferative glomerulonephritis 6 (15.8%),
mesangial proliferative glomerulonephritis 5 (13.2%), focal segmental glomeru-
losclerosis 3 (7.9%), IgA nephropathy 1 (2.6%) and minimal change disease
(MCD) 1 (2.6%) cases.

Table 4 shows that a shorter duration (<5 years) of DM was found in 29 cases,
among which 27 (87.1%) cases had NDRD and 2 (28.6%) cases had DN. Dura-
tion of DM was longer (>5 years) in most cases (71.4%) of the diabetic nephro-
pathy (DN) group. There was significant difference (p = 0.004) in duration of
DM between NDRD and DN groups.
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Table 1. Pattern of renal disease in the study subjects (n = 38).

Lesions Frequency (n) Percentage (%)
Group I: NDRD 31 81.6
Group II: Isolated DN 7 184
Total 38 100.0

NDRD—Non diabetic renal disease, DN—Diabetic nephropathy.

Table 2. Demographic status among different types of renal disease (n = 38).

Groups
Variables p value
NDRD DN
Age (years) 43.45+9.99 41.57 £9.50 0.653%
Gender (M:F) 1.0: 0.93 1.0: 0.40 0.427*

NDRD—Non diabetic renal disease, DN—Diabetic nephropathy; *Unpaired “t” test and Fisher Exact test
was done to measure the level of significance.

Table 3. Distribution of patients according to type of renal histological pattern (n = 38).

Frequency (n) Percentage (%)
NDRD 31 81.6
Membrano-proliferative GN 8 21.1
Membranous nephropathy 7 184
Diffuse proliferative GN 6 15.8
Mesangial proliferative GN 5 13.2
Focal segmental glomerulosclerosis 3 7.9
IgA nephropathy 1 2.6
Minimal change disease (MCD) 1 2.6
DN 7 18.4

NDRD—Non diabetic renal disease, DN—Diabetic nephropathy, GN—Glomerulonephritis.

Table 4. Distribution of patients in relation to duration of diabetes mellitus (n = 38).

Groups
Duration of DM (years) p value
NDRD DN
<5 27 (87.1%) 2 (28.6%) 0.004*
>5 4 (12.9%) 5 (71.4%)
Total 31 (100.0%) 7 (100.0%)

DM—Diabetes mellitus, NDRD—Non diabetic renal disease, DN—Diabetic nephropathy. Values in the
parenthesis denote corresponding percentage. *We used Fisher’s exact test as statistical method.

Table 5 shows that serum creatinine, hemoglobin level and serum albumin
was relatively high in diabetic nephropathy (DN) group. Urinary total protein
was relatively high in non diabetic renal disease (NDRD) group. These observed

differences were not approaching to the level of significance.
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Table 6 shows the glycemic status of study subjects. Mean (+SD) fasting blood
sugar (FBS-mmol/L), 2-hour after postprandial blood sugar (2HABF-mmol/L)
and glycosylated hemoglobin (HbA1c-%) among NDRD patients was 7.69 * 3.07
mmol/L, 11.20 + 3.27 mmol/L and 7.35 + 1.42 % which was 8.23 + 3.68 mmol/L,
9.95 + 2.40 mmol/L and 7.65% * 1.03% among DN patients respectively. There-
fore it has been observed that there was no significant difference in glycemic
status between NDRD and DN groups.

Out of total 38 cases; diabetic retinopathy was absent in 30 cases, of whom 27
(90%) cases had NDRD and 3 (10%) cases had DN. Absence of diabetic retino-
pathy therefore turned out to become a significant predictor of non-diabetic
renal disease (p = 0.025) (Table 7).

In this study hematuria was present in 30 cases among total 38 study subjects,
of them 28 cases had NDRD and only 2 cases had DN as shown in Table 8. Thus
it has been observed that hematuria was significantly frequent in the NDRD
group (p = 0.002).

Table 9 shows that, absence of diabetic retinopathy was the most significant
predictor of non-diabetic renal disease among diabetic patients presenting with

proteinuria (p = 0.026).

Table 5. Laboratory findings of study subjects.

Groups

Variables p value

NDRD DN
Serum creatinine (mg/dl) 1.78 £ 0.91 2.54 + 1.66 0.097*
Hb (gm/dl) 10.97 + 1.60 11.13 £2.50 0.834*
Serum albumin 26.10 £ 9.06 33.29 + 8.60 0.064*
Urinary total protein (gm/24h) 5.78 + 3.46 5.01 £2.38 0.585*

NDRD—Non diabetic renal disease, DN—Diabetic nephropathy; *Unpaired “t” test was done to measure
the level of significance.

Table 6. Glycemic status of patients among different type of renal disease.

Groups
Variables p value
NDRD DN
FBS (mmol/L) 7.69 = 3.07 8.23 +3.68 0.693
2HABF (mmol/L) 11.20 £3.27 9.95 +2.40 0.384
HbAlc (%) 7.35+1.42 7.65 + 1.03 0.630

NDRD—Non diabetic renal disease, DN—Diabetic nephropathy; Unpaired “t” test was done to measure
the level of significance.

Table 7. Diabetic retinopathy among the study subjects (n = 38).

Diabetic retinopathy

p value
Present Absent
NDRD 4 (50.0%) 27 (90.0%) 0.025*
DN 4 (50.0%) 3 (10.0%)

NDRD—Non diabetic renal disease, DN—Diabetic nephropathy. Values in the parenthesis denote corres-
ponding percentage. *We used Fisher's exact test as statistical method.
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Table 8. Hematuria in different types of renal involvement (n = 38).

Groups
Hematuria p value
NDRD DN
Present 28 (90.3%) 2 (28.6%) 0.002*
Absent 3 (9.7%) 5 (71.4%)

NDRD—Non diabetic renal disease, DN—Diabetic nephropathy. Values in the parenthesis denote corres-
ponding percentage; *We used Fisher's exact test as statistical method.

Table 9. Multivariate logistic regression of risk factors for non-diabetic renal disease.

95% CI
p value OR

Lower Upper

Duration of DM 0.766 0.634 0.032 12.765

Absence of diabetic retinopathy 0.026 28.557 1.503 542.486

Presence of hematuria 0.701 0.482 0.012 20.097

Serum creatinine 0.176 2.246 0.695 7.253

24 h urinary total protein 0.669 0.918 0.620 1.359

OR—Odds ratio, CI—Confidence interval, DM—Diabetes mellitus.

4. Discussion

Diabetic nephropathy (DN) is the leading cause of end stage renal disease and is
associated with increased cardiovascular mortality [14]. Diabetic nephropathy is
not only the renal disease in patients with type 2 DM, a wide spectrum of non
diabetic renal disease (NDRD) including both glomerular and tubulointerstitial
lesions can occur [15] [16]. To observe the frequency and histological pattern of
NDRD in diabetic patients with proteinuria and to explore their association with
clinical and laboratory parameters, we had evaluated thirty eight (38) hospital
admitted patients in Department of Nephrology, BSMMU, Dhaka, Bangladesh.

In this study total 38 cases of type 2 diabetic patients on the basis of inclusion
criteria were selected. On the basis of histological evidence, these 38 patients
were divided into two groups: NDRD (group-I) and DN (group-II). Among
them thirty one patients (81.6%) were placed into Group-I (NDRD) and seven
patients (18.4%) into Group-II (Isolated DN) according to histological findings
of renal biopsy specimens. Mean (£SD) age of the patients were 43.45 £ 9.99
years in the NDRD and 41.57 + 9.50 years in the DN group.

It has been observed that more than two third of the patients (81.6%) had
NDRD. This result was similar to that reported in studies where histologically
confirmed NDRD was found in more than 50% of diabetics who underwent ren-
al biopsy namely India (64%), USA (72.5%) and China (75.5%). But different
from other studies where the prevalence of NDRD was around 12.3% - 33.3% [9]
[17] [18] [19] [20] [21]. This large variation was presumably due to the different
selection criteria for doing renal biopsy in these patients.

In current study 21 (55.3%) patients were male and 17 (44.7%) patients were
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female. Male female ratio in NDRD group was 1.0:0.93 and in DN group was
1.0:0.40. So male sex was more common in both group. Wilfred ef al found that
female was more common in diabetics with NDRD rather than diabetics with
isolated DN [22].

We found that membranoproliferative glomerulonephritis 8 (21.1%) was the
most common NDRD in our study, followed by membranous nephropathy 7
(18.4%), diffuse proliferative glomerulonephritis 6 (15.8%), mesangial prolifera-
tive glomerulonephritis 5 (13.2%), focal segmental glomerulosclerosis 3 (7.9%),
IgA nephropathy 1 (2.6%), minimal change disease 1 (2.6%) cases. These results
were quiet similar to previous study as Prakash et a/ showed that membranous
nephropathy was the most common NDRD in diabetic patients on renal biopsy
[16].

Soni ef al. in their study observed that most common NDRD were acute in-
terstitial nephritis (18.1%), followed by post infectious glomerulonephritis
(17.24%), membranous nephropathy (11.20%) and focal segmental glomerulos-
clerosis (7.75%) [9].

In this study it has been observed that cases in the NDRD group had shorter
duration of DM, this being similar to that of previous studies as showed that
shorter duration of diabetes, absence of retinopathy, presence of microscopic
hematuria, and active urinary sediment were markers associated with NDRD in
type 2 diabetes with clinical renal disease [9] [13] [22]-[27].

In this study there was no statistically significant difference had observed for
serum creatinine, serum albumin, hemoglobin levels and proteinuria between
the two groups which were consistent with other studies [10] [11] [22].

Regarding glycemic status of the study subjects: mean (£SD) fasting blood
sugar (FBS-mmol/L), 2-hour after postprandial blood sugar (2HABF-mmol/L)
and glycosylated hemoglobin (HbAlc -%) among NDRD patients was 7.69 +
3.07 mmol/L, 11.20 £ 3.27 mmol/L and 7.35% +* 1.42% which was 8.23 * 3.68
mmol/L, 9.95 + 2.40 mmol/L and 7.65% * 1.03% among DN patients respective-
ly. It has been observed that there was no significant difference in glycemic sta-
tus between NDRD and DN groups. This finding was also consistent with pre-
vious study [23].

The current study showed that diabetic retinopathy was absent in 30 cases, of
whom 27 (90%) cases had NDRD. Diabetic retinopathy was seen more frequent
among patients with DN than with NDRD. Therefore the absence of retinopathy
was a significant predictor of NDRD in this study and that was similar to other
studies [15] [22].

Hematuria was present in 30 patients in this study; among them 28 cases had
NDRD and 2 cases had DN. Hence the presence of hematuria in a patient with
diabetes could be a good predictor of NDRD. Wilfred et al also stated that he-
maturia was a significant predictor for NDRD [22].

It has been observed that among diabetic patients with proteinuria, the ab-
sence of diabetic retinopathy was the most significant predictor for NDRD and

had the highest odds ratio. This observation was consistent with previous studies
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as reported that shorter duration of diabetes and absence of retinopathy were
independent predictors of NDRD in diabetic patients with overt proteinuria [24]
[25] [26].

5. Conclusion

The frequency of non-diabetic renal disease (NDRD) in type 2 diabetic patients
other than diabetic nephropathy was relatively high. It has been observed that
membranoproliferative glomerulonephritis and membranous nephropathy were
more common in NDRD. Absence of diabetic retinopathy, presence of hematu-
ria and shorter duration of DM were markers associated with NDRD in type 2
diabetes mellitus, which were important clinical indications for renal biopsy in

diabetic patients with proteinuria.

Limitations of Study

It was a single centre study with relatively small sample size.

Recommendations

To identify the correct incidence and histological pattern of non diabetic renal
disease (NDRD) in diabetic patients with proteinuria a large scale, multi-center

study will be needed.
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