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ABSTRACT

Background: The prevalence of nondiabetic renal disease (NDRD) among type 2 diabetics varies widely depending
on the populations being studied and the selection criteria. Also, for patients found to have NDRD different predicting
factors have been identified by different studies.

Objectives: To determine: (i) Frequency and spectrum of NDRD in type 2 diabetics with atypical clinical renal disease,
in our set up and (ii) common clinical markers that are associated with NDRD in our local population.

Materials and Methods: Ninety-three type 2 diabetic patients with atypical clinical renal disease who had undergone
renal biopsy to rule out NDRD were recruited. Patients were grouped into Group 1 with isolated NDRD, Group 2 with
NDRD superimposed on diabetic nephropathy (DN), and Group 3 with isolated DN; and their clinical and biochemical
parameters were statistically analyzed using analysis of variance, Kruskal-Wallis test, and Chi-square tests of statistical
significance.

Results: 68.8% of the patients had NDRD with or without concurrent DN. Patients with isolated NDRD had shorter
duration of diabetes compared to the other groups. Absence of retinopathy and presence of microscopic hematuria and
active urinary sediment had positive predictive value of 79.24, 81, and 100%, respectively, for NDRD in type 2 diabetics.
Chronic interstitial nephritis was the commonest NDRD and membranous glomerulonephritis was the commonest
glomerular NDRD in our setup.

Interpretation and Conclusions: The frequency of NDRD in type 2 diabetics with atypical clinical renal disease is high
in our setup thereby making the renal biopsy procedure imperative to rule out the same. Shorter duration of diabetes,
absence of retinopathy, presence of microscopic hematuria, and active urinary sediment are markers associated with
NDRD in type 2 diabetes with clinical renal disease.
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INTRODUCTION DM patients is more complex and heterogeneous.

In addition to classic DN, 12-81% of type 2 DM

g}iabetio renal disease develops in about
_// 20-40% of patients suffering from
diabetes mellitus (DM).["? Unlike type 1 DM
patients where >95% of renal disease is the
result of diabetic nephropathy (DN) (diabetic
glomerulosclerosis (DGY)), the renal disease in type 2
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patients develop nephropathy unrelated to DM known
as nondiabetic renal disease (NDRD).P" A wide
spectrum of NDRD, including both glomerular and
tubulointerstitial lesions are reported, the precise
diagnoses of which require histologic examination
and immunofluorescence study.

The early appearance of overt proteinuria (< 5 years
duration), rapid decline in renal function, impaired
renal function without significant proteinuria, and
active urinary sediment are inconsistent with natural
history of DN and suggest NDRD." Different
factors/clinical markers including age of onset of DM,
absence of retinopathy, microhematuria, subnephrotic
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proteinuria, and shorter duration of DM have been found
to predict NDRD in type 2 diabetics.”! However, these
factors were found to have variable predictive values in
different series.l'*®

The high prevalence of NDRD in some studies underscores
the need for clinicians to consider renal biopsy in diabetic
patients with an atypical clinical course, since additional
disease-specific therapies may be helpful for this subset of
population other than the standard angiotensin receptor
blockers and angiotensin converting enzyme inhibitors
commonly used in typical DGS."”! Since diabetic patients
with NDRD have significantly better renal outcomes
compared to patients with biopsy proven DN (DGS), it
is important to suspect, identify, and manage NDRD as
early as possible.’!

Hence, the present study was conducted; (i) to determine
the frequency and spectrum of NDRD in type 2 diabetics
with atypical clinical renal disease, in our set up and (ii) to
determine the common clinical markers that are associated
with NDRD in our local population where little data exists.

MATERIALS AND METHODS

Type 2 DM patients with atypical clinical renal
disease (sudden and rapid onset of proteinuria, atypical
presentation without transition through usual stages,
hematuria, active urinary sediment, rapid deterioration in
renal function, and renal dysfunction without significant
proteinuria) who underwent renal biopsy to rule out
NDRD at M. S Ramaiah Hospitals, Bangalore, from
January 2009 to June 2012 were included in the study. DM
had been diagnosed in these patients using the criteria of
American Diabetes Association.

Examination of renal biopsy tissue was done by light
microscopy (hematoxylin and eosin (H and E), periodic
acid Schiff (PAS), and methenamine silver staining)
and immunofluorescence microscopy using fluorescein
isothiocyanate (FITC) conjugated rabbit anti-human
immunoglobulin (Ig) G, IgM, IgA, and C3 antibodies
from Biogenex. The biopsies were interpreted blindly
and independently by two renal pathologists. DN was
diagnosed when at least three of the following features
were present; (i) global mesangial sclerosis with or
without Kimmelstiel-Wilson nodule or nodular mesangial
sclerosis, (if) uniform glomerular capillary basement
membrane thickening, (iii) exudative lesions such as
“fibrin cap” or “capsular drop”, or (iv) glomerular hyaline
arteriolosclerosis.>'*!1l
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Clinical details and laboratory parameters including age, age
at onset (the time when DM was first diagnosed), duration
of diabetes (the period between the age of onset and renal
biopsy), blood urea nitrogen (BUN), serum (S.) creatinine,
S. albumin, urine microscopy, 24 h proteinuria, presence or
absence of retinopathy, and hypertension were recorded
at the time of renal biopsy.

Microscopic hematuria was defined as greater than two
red blood cells per high power field on two microscopic
urinalysis without recent exercise, menses, sexual activity, or
instrumentation.'” Active urine sediment was defined as >5
red blood cells per high power field and/or cellular casts.["’

Based on the biopsy and direct immunofluorescence
findings, patients were grouped as Group 1, isolated
NDRD; Group 2, NDRD with underlying DN; and
Group 3, isolated DN.

Statistical analysis

Data was analyzed using Statistical Package for Social
Sciences (SPSS) version 18. Descriptive statistics
for quantitative variables were summarized using
mean t standard deviation (SD) and median with
interquartile range as appropriate. Qualitative parameters
were expressed in terms of percentage.

Differences of various parameters between the three
groups were assessed by analysis of variance (ANOVA)
test, Kruskal-Wallis test, and Chi-square test of statistical
significance. P < 0.05 was considered as significant.

RESULT

A total of 98 patients were identified of which 5 were
excluded as these patients had advanced renal failure
at the time of renal biopsy which showed end-stage
nephrosclerosis, the primary cause of which could not
be clearly delineated as DN or NDRD. The remaining
93 patients were included in the study with the mean
age T SD being 56.31 = 11.05 years. Out of these,
65 (69.89%) patients were males and 28 (30.11%) were
females. Twenty-three patients (24.73%) had isolated
NDRD (Group 1), 41 patients (44.08%) had NDRD with
undetlying DN (DGS) (Group 2), and 29 patients (31.18%)
had isolated DN (DGS) (Group 3). Thus, 64 (68.8%) of
the patients had NDRD with or without DN (DGS).

The male:female ratio was 1.09:1, 3.6:1, and 2.6:1 in
Group 1, 2, and 3, respectively with greater proportion of
females in the group 1.
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Indications for renal biopsy included: Proteinuria not
fitting to classical DN (i.e., patients with a short diabetes
duration (<10 years) who did not have the classic picture
of gradually evolving nephropathy (from normal to
microalbuminuria to overt proteinuria over a period
of years) or patients with a long duration of diabetes
with normal renal function and without complications
developing rapidly progressive proteinuria) in 34 (36.6%);
unexplained rapid deterioration in renal function in
43 (46.2%); microscopic hematuria in 11 (11.8%); and
acute nephritic syndrome with active urinary sediment
in five (5.4%) patients. Table 1 shows the distribution of
the above clinical presentations among the three groups.
29.4 and 19.8% of patients with NDRD (Groups 1 and 2)
presented respectively with microscopic hematuria and
active urine sediment as compared to 6.9 and 0% in patients
with isolated DN (Group 3).

Retinopathy was present in 40 (43.0%) of the cases;
19 (82.61%) of Group 1, 23 (56.1%) of Group 2, and
11 (37.90%) of Group 3 cases did not show retinopathy at
the time of renal biopsy, as depicted in Table 1. Absence of
retinopathy was statistically significant between the three
groups (P-value from Chi-square test = 0.005).

Table 2 depicts the clinical and biochemical parameters
of the three groups of patients. There was no statistically
significant difference in age of onset of DM, BUN, S.
creatinine, 24 h proteinuria, S. albumin, and systolic and
diastolic blood pressures among the three groups, (P> 0.05).
Statistically significant difference was present amongst the
groups for the duration of diabetes. Patients with isolated

NDRD (Group 1) had shorter duration of diabetes
compared to the other groups (P = 0.049).

Clinical markers associated with NDRD: Absence of
retinopathy had a sensitivity of 65.62%, specificity of
62.1%, and positive predictive value (PPV) of 79.24%;
microscopic hematuria had a sensitivity of 14.1%,
specificity of 93.1%, and PPV of 81%; and active urinary
sediment had a sensitivity of 7.8%, specificity of 100%, and
PPV of 100% for NDRD in type 2 diabetics with atypical
clinical renal disease, as depicted in Table 3.

The most common lesion found in NDRD with or without
concurrent DN (Group 1 + 2) was chronic interstitial
nephritis [Figure 1] in 24 (37.50%) cases (seven in Group 1
and 17 in Group 2) followed by acute interstitial nephritis
in 15 (23.44%) cases (six in Group 1 and nine in Group 2),
acute on chronic interstitial nephritis in eight (12.50%)
cases (three in Group 1 and five in Group 2), membranous
glomerulonephritis with granular membranous immune
deposits of IgG (+++) and C, (++) in five (7.81%)
cases (two in Group 1 and three in Group 2), minimal change
disease in three (4.68%) cases (one in Group 1 and two in
Group 2), membranoproliferative glomerulonephritis in
three (4.68%) cases (three in Group 1 and zero in Group 2)
with granular membranous immune deposits of C,(+++)
and Ig G(++), IgA nephropathy with dominant mesangial
deposits of IgA in three (4.68%) cases (one in Group 1 and
two in Group 2) and diffuse proliferative (postinfectious)
glomerulonephritis with granular membranous and
mesangial deposits of C,(++) and IgG(++) in three (4.86%0)
cases (zero in Group 1 and three in Group 2).

Table 1: Clinical presentation and distribution of retinopathy

Group Clinical presentation Retinopathy
Microscopic Active urinary Unexplained rapid Proteinuria not fitting to Present Absent
hematuria sediment deterioration in renal function classical diabetic nephropathy
Isolated NDRD 4 4 11 4 4 19
NDRD+DN 5 1 17 18 18 23
DN 2 [¢] 15 12 18 11
Total 11 5 43 34 40 53
NDRD: Nondiabetic renal disease, DN: Diabetic nephropathy
Table 2: Biochemical and clinical parameters
Biochemical and clinical parameters Isolated NDRD NDRD+DN Isolated DN P value
Age (years) (mean+SD) 57.09+10.05 56.07+10.40 55.03+12.927 0.799
Age of onset of DM (years) (median, IQR) 57.00 (45, 61.5) 50.00 (38.25, 59.75) 49.00 (39.5, 58.25) 0.298
Duration of DM (years) (median, IQR) 3.00 (1.5, 6) 5.00 (4, 8) 6.00 (4, 10.5) 0.049
Blood urea nitrogen (mg/dl) (median, IQR) 27.20 (13.6, 54.50) 41.50 (23.52, 58.75) 33.60 (16.80, 54.50) 0.334
Serum creatinine (mg/dl) (median, IQR) 2.80(1.60, 3.90) 3.70(2.29, 5.14) 2.60 (1.84, 4.76) 0.680
Serum albumin (g/dl) (median, IQR) 2.83(1.65, 3.86) 2.65(1.77, 3.56) 2.30(1.80, 3.60) 0.791
24 h proteinuria (mg) (median, IQR) 623.00 (340.00, 3246.00) 2300.00 (784.00, 3664.00) 938.00 (216.00, 4160.30) 0.358
Blood pressure (systolic) (mmHg) (mean+SD) 145.00£20.15 154.06+22.21 153.00+23.05 0.406
Blood pressure (diastolic) (mmHg) (mean=SD) 84.60+8.34 89.55+8.62 91.10£10.73 0.068

NDRD: Nondiabetic renal disease, DN: Diabetic nephropathy, SD: Standard deviation, IQR: Interquartile range
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Table 3: Clinical markers associated with NDRD

NDRD DN Total PVin%
(Groups 1+2)  (Group 3) (PPV or NPV)
N=64 N=29
Retinopathy
Present 22 18 40 79.2 (PPV)
Absent 42 11 53 45 (NPV)
Microscopic hematuria
Present 9 2 11 81 (PPV)
Absent 55 27 82 32.92 (NPV)
Active urinary sediment
Present 5 o 5 100 (PPV)
Absent 59 29 88 32.95 (NPV)

NDRD: Nondiabetic renal disease, DN: Diabetic nephropathy, PV: Predictive
value, PPV: Positive predictive value, NPV: Negative predictive value

All the patients in Group 3 exhibited features of
DGS [Figure 2] with global mesangial sclerosis with
or without Kimmelstiel-Wilson nodule and uniform
glomerular capillary basement thickening,

DISCUSSION

The prevalence of NDRD among patients with type 2
DM in the literature varies widely from 12 to 18%,
depending on the populations being studied.!'” In the
current study, NDRD was detected in 68.81% of type 2
DM. This was in accordance with previous studies
conducted by Soni ¢ al., south India (72.5%);/) Pham
et al., USA (72.5%); Chang et al., Kotrea (63.9%);"
and Li ¢# al., China (75.5%)!"" but different from other
studies where the prevalence of NDRD was around
12.3-33.3%.%! The large variation is presumably due
to different selection criteria for doing renal biopsy
in these patients. Some studies recruited patients with
proteinuria = 1 g/24hP'" others included proteinuria
irrespective of the level.l'! Some included patients with
absent retinopathy*” and others recruited patients
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Figure 2: Diabetic glomerulosclerosis with global mesangial
sclerosis (H and E, x400)
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irrespective of the ophthalmological findings.!"’]
Although indications for renal biopsy to rule out NDRD
in diabetics vary between institutions, patients with renal
dysfunction not readily ascribed to diabetes alone are
usually selected to undergo the procedure.

Unlike certain studies!'""l where gender was comparable
between NDRD and DN groups, in the present study
female sex was more common in diabetics with isolated
NDRD rather than diabetics with isolated DN, and
shorter duration of DM was found in the NDRD group,
in accordance with previous studies by Soni ¢ @/, and
Chang ¢# a/.”! Similar to Ghani ez al.," and Mak ez al.,"! no
statistically significant difference was found for age, age
at onset of diabetes, blood urea nitrogen levels, serum
creatinine, serum albumin, and systolic and diastolic
blood pressures among the NDRD and DN groups in
our study.

Proteinuria is an independent predictor for adverse renal
outcome not only in type 2 DM patients, but also in patients
with superimposed or isolated NDRD.!"" The present study
found comparable levels of 24 h proteinuria among the
different groups. This was in accordance with results of
Li et al."™ and Castellano e al.,' whereas other studies!™>"!
reported significantly lower levels of proteinuriain NDRD
cases as compared with diabetics with DN.

The present study showed that retinopathy was absent in
82.61% of the type 2 diabetics with isolated NDRD and
present in 62.1% of type 2 DM with isolated DN, thereby
confirming the commonly accepted view that absence of
retinopathy is a significant predictor of NDRD in diabetics
with renal disease. This result was in accordance with
previous studies conducted by Ghani ez 4/, Prakash ez al.”)
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Soni ¢t all! Pham e al. ¥ Chang et al.”) and Castellano
et al;' all of which demonstrated significantly less
associated retinopathy in patients with NDRD. However,
unlike our study, there was no correlation between NDRD
and the absence of retinopathy in the studies conducted
by Mak e al,”! Lin et al," and Li et al™ The shorter
duration of diabetes and seemingly low frequency of
retinopathy in the NDRD group in the present study are
correlations that cannot be simply attributed to a selection
bias as the patients underwent renal biopsy irrespective
of the ophthalmological status and disease duration.
Thus absence of retinopathy in diabetics with renal
disease necessitates renal biopsy to rule out potentially
treatable nondiabetic causes. Castellano e a/,/'' found that
retinopathy had a predictive value of 100% in predicting
DN and concluded that its existence makes renal biopsy
procedure to rule out NDRD unnecessary. However, as
even 17.39% of isolated NDRD patients in the current
study had retinopathy, its existence does not obviate the
need for renal biopsy, especially if the clinical presentation
is atypical. Retinopathy strongly correlates with presence
of DN, however discordance in the occurtrence of the two
complications has been reported and dissimilar genetic
predispositions have been suggested."! 37.9% of patients
with isolated DN did not have retinopathy. Retinopathy
is considered as an important predictor for adverse renal
outcome and disease progression."” In the present study,
isolated DN patients with retinopathy had higher levels of
proteinuria and serum creatinine compared to those with
absent retinopathy.

Microscopic hematuria and active urinary sediment had
a diagnostic specificity of 93.1 and 100% and positive
predictive value of 81 and 100%, respectively for NDRD
in diabetics. The strong correlation of the latter with
NDRD is presumably related to the occurrence of
proliferative glomerulonephritis (membranoproliferative
glomerulonephritis, IgA nephropathy, and diffuse
proliferative glomerulonephritis) in the NDRD group.

In the present study, 17 (26.6%) of the NDRD group had
glomerular disease and 47 (73.4%) had tubulointerstitial
disease. Membranous glomerulonephritis was the
commonest glomerular NDRD and in accordance with
Prakash ez al,”! chronic tubulointerstitial nephritis was
the commonest NDRD detected in the studied biopsies.
Various studies in different populations have demonstrated
crescentic glomerulonephritis,! IgA nephropathy,™'* acute
interstitial nephritis,’” focal segmental glomerulosclerosis,
membranous glomerulonephritis,'” and proliferative
glomerulonephritis!'” as the most frequent causes of
NDRD.

Information regarding the mechanisms implicated in the
development of NDRD in diabetes remains suboptimal
and speculative.'™® Current knowledge suggests that
hyperglycemia, advanced glycation end products, immune
complexes, and other biochemical alterations in the diabetic
milieu activate renal cells via stress-activated protein kinase
signaling culminating in the upregulation of cell adhesion
molecules and release of proinflammatory cytokines
with consequent glomerular leukocyte recruitment and
activation."™ A number of modified proteins, like oxidized
low density lipoproteins that develop in diabetes are
potentially immunogenic resulting in immune complex
generation and inflammation. Circulating immune
complexes and glomerular IgG deposits especially the
proinflammatory subtypes IgG1 and IgG3 isotypes are
recognized in diabetic experimental models. Enhanced
exposure of antigenic cellular components and preexisting
glomerular alterations might favor an immune reaction
in the subepithelial space."*'*"”l Howevert, some authors
found no difference in the prevalence of NDRD between
patients with and without diabetes and suggest that the
coexistence of a different glomerulonephritis in the
diabetic kidney may be merely coincidental.l'%**2!

CONCLUSION

The study demonstrates that renal complications in type 2
diabetics may be due to heterogeneous nondiabetic disease.
68.81% of our type 2 diabetics with atypical clinical renal
disease had NDRD, emphasizing the importance of kidney
biopsy in this group of population. Chronic interstitial
nephritis is the commonest NDRD and membranous
glomerulonephritis is the commonest glomerular NDRD
in our setup. Shorter duration of diabetes, absence of
retinopathy, presence of microscopic hematuria, and active
urinary sediment are markers associated with NDRD in
type 2 diabetes with atypical clinical renal disease and
are strong indicators for biopsy. Female gender is more
common in type 2 DM with NDRD rather than type 2
DM with DN.
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