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Background: Worldwide, diabetic nephropathy-DN is the leading cause of
end-stage kidney disease-ESKD, DN is a common cause of renal failure with a
reported frequency of 10% - 15% in type-2-diabetes-mellitus-T2DM patients,
however there is a great discrepancy between countries. The aim of the
present study is to evaluate the findings of kidney biopsies performed on di-

abetic patients. Materials and Methods: We studied native kidney histopa-
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thological findings in the period from January 2016 till end of December 2018
done for patients with T2DM with chronic kidney diseases-CKD. Results: A
total of 82 DM-patients, 50 males (61%) and 32 females (39%) with age mean
(95% CI) of 50.8 (47.1 - 55.2) years for all patients, ranged between 15 to 65
years. Histological findings showed that 57.3% of patients had DN. While
focal-segmental-glomerulosclerosis-FSGS was present in 20.7%—primary in
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8.6% and secondary in 12.1%. IgA represented 4.9%, while Lupus nephritis,
Membranous and drug induced interstitial nephritis were each present in
3.7%. MCD was present in 2.4%. Lastly diffuse proliferative GN, ANCA asso-
ciated glomerulonephritis, and hypertensive nephrosclerosis accounted for
1.2%. Conclusion: The prevalence of NDKD is remarkably frequent in DM
patients who underwent kidney biopsy and FSGS was the most frequent di-
agnosis. To get a proper histopathological diagnosis, an adequate tissue biop-
sy is needed with an adequate number of glomeruli. There is a great need for
more consideration to biopsy diabetic patients, as the finding of NDKD re-
quires a different therapeutic approach. This, hopefully, will help to manage
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these patients better and therefore, ameliorate the progression to ESKD over
time and therefore delay the need for RRT.
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1. Introduction

Diabetes Mellitus (DM) and chronic kidney disease (CKD) are worldwide public
health problems that affect millions of people [1] [2] [3] [4] [5]. The worldwide
prevalence of DM is predicted to increase from 2.8% in 2000 to 4.4% in 2030,
equivalent to almost 366 million people [6]. The highest growths in prevalence
are projected to occur in the Middle East, sub-Saharan Africa, and India [6]. It
was estimated that in 2013, 382 million people had DM, and this is expected to
surge to 592 million by 2035 [6]. In addition, in the United States it is antic-
ipated that there would be 165% increase in the prevalence of DM from 2000 to
2050 [7].

DM is a leading cause of CKD worldwide. Nearly 43% of diabetics in the United
States have microalbuminuria, a marker of progression to CKD. According to data
from National Health and Nutrition Examination Survey (NHANES), diabetic
kidney disease (DKD) accounts for 39% of CKD [7] [8]. With the increasing
prevalence of CKD, the costs of management are becoming a public health issue.
In 2013, more than 30 billion dollars from Medicare expenditure were spent on
management of end-stage kidney disease (ESKD), 14 billion of which were due to
DKD [6] [7] [8]. Taken these reasons into consideration, scientific organizations
continue to recommend plans to detect and control DKD to enhance various
clinical-outcomes.

The prevalence of DM in Oman is high at around 11.6% [2] [9], a country
with a total population of approximately 3.174 million, out of which 2.018 mil-
lion are Omanis. Recently, the prevalence of diabetes mellitus of the age-adjusted
Omani population reached 16.1% in those aged 30 - 64 years compared with
12.2% in 1991, signifying an ever-increasing prevalence [9].

Apart from DN, NDKDs are also common in the diabetic population and these
require different treatment and follow-up regimen. The prevalence of NDKD is
presumed to exist in between one-sixth and two-thirds of DM patients with
overt proteinuria [10] [11]. In Korea, Kim et al described 74 cases of diabetic
patients who underwent kidney biopsy of patients with type II DM whom un-
derwent native renal biopsy, and found that almost fifty percent of diabetic pa-
tients had non-diabetic nephropathy. The other hand, patients with over 10-year
history of type-1 DM, NDKD is a rare clinical condition with a rate of 2% - 3%
[12].
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The verdict to carry out kidney biopsy for diagnostic purpose should be
judged very thoroughly. In patients with type-2 DM, there might be varied time
interval between the onset of the disease and the time of the diagnosis; hence the
exact duration from the time of onset of diabetes is generally not known. Clinical
findings such as proteinuria could be attributed either to a different kidney pa-
thology superimposed on DN or be the manifestation of NDKD itself. Many
clinical features have been considered as predictive factors for NDKD: diabetic
nephropathy not associated with diabetic neuropathy or retinopathy [13] [14],
hematuria [15], short duration of diabetes [16], deterioration of renal function
more rapidly than expected [17], and the presence of acanthocyturia [18] but
none of them is 100% sensitive or specific. Differential diagnosis between the
various NDKD is important due to the differences in treatment and in clinical
outcome regarding kidney function and patients’ survival.

The aim of the present study is to evaluate the findings of kidney biopsies
performed on patients with type-2 DM with a clinical suspicion of NDKD and to
highlight the pathological features other than diabetic nephropathy in the Sulta-

nate of Oman.

2. Material and Methods

After obtaining approval from the medical ethics and research committee at
both SQUH and the Royal Hospital (RH), located in Muscat, Oman, we included
patients with type-2 DM who were submitted to a kidney biopsy for clinical sus-
picion of NDKD from January 2016 to December 2018. Patients had real time
ultrasound guided biopsy by nephrologist at Royal hospital. The RH-SQUH have
an internationally recognized electronic medical record system called Al Shifaa
that uses International Classification of Diseases have a well internationally settled
medical recording system called Al Shifaa. All kidney biopsy were examined by
the pathologist at SQUH, Pathology Department for the final report and diagnosis.

In this study, the indications for the kidney biopsy were as follows:

1) Sudden onset of heavy proteinuria

2) Unexplained acute kidney injury

3) Hematuria

4) Proteinuria with no evidence of diabetic retinopathy on fundus examina-
tion

5) Other positive immunological or serological findings like IgA titer above
normal, Autoantibodies, C3, C4, etc.

All kidney biopsy specimens were obtained via percutaneous needle biopsy
according to Royal hospital, Nephrology and Renal Transplant Department
Guidelines for Percutaneous Kidney Biopsy, which was approved earlier by Roy-
al Hospital Policy Committee.

All kidney biopsies were submitted for light microscopic (LM), immunofluo-
rescence (IF) and electron microscopy (EM) examination. For LM, the sample

was fixed with neutral buffered formalin and processed overnight followed by
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paraffin embedding. Blocks were serially sectioned at 3 micron thickness and
were stained with hematoxylin and eosin (H&E) stain, Periodic-acid Schiff (PAS)
and Jones’ silver stain to evaluate glomerular basement membranes. Scarring
was assessed using Masson trichrome stain. Majority of cases were also stained
with congo red stain to exclude amyloidosis. All compartments of the kidney
were evaluated (glomeruli, tubules, interstitium and blood vessels) for injury, in-
flammation, scarring or accumulation of abnormal materials. The standard im-
munofluorescence panel was applied to all cases namely: IgA, IgG, IgM, C3, Clq,
kappa light chain, lambda light chains and fibrinogen. The presence of each of
these was assessed individually by the direct immunofluorescence (IF) technique
on frozen sections.

For EM examination, tissue was processed and then embedded in resin blocks.
Toluidine blue-stained 1-um thick semi-thin sections were used to assess for
presence of glomeruli, any structural changes including mesangial or endocapil-
lary hypercellularity, segmental sclerosis or crescents. Representative 1 to 2 glo-
meruli were selected for further processing for ultrastructural examination. The
features evaluated included the thickness and texture of the glomerular base-
ment membranes, the appearance of the podocytes and extent of foot process
effacement divided into either focal or diffuse. Focal was defined as area of foot
process effacement involving less than 50% of the surface area of the glomerular
basement membranes, whereas diffuse was defined as more than 50% of surface
area showing effacement. The presence of subendothelial, subepithelial or intra-
membranous deposits was noted. The appearance of the endothelial cells, pres-
ence of subendothelial lucencies, and glomerular basement membrane duplica-
tion with mesangial cell interpositioning was also recorded. Mesangial areas were
assessed for increase in cells and matrix and presence of any deposits. Careful
examination for presence of organized deposits, particularly amyloid and for any
abnormal intracellular accumulations was also performed.

Biopsies were regarded as adequate if they contained at least ten glomeruli for
light microscopy and at least one glomerulus each for immunofluorescence and
electron microscopy.

Diabetic nephropathy was defined as findings of mesangial expansion, diffuse
intracapillary glomerulosclerosis and/or Kimmelstiel-Wilson nodule formation,
basement membrane thickening, presence of fibrin cap, or capsular drops.

The statistical analysis carried out using Statistical Package for STATA, USA;
version 13.0 for Windows). All quantitative variables estimated using measures
of central location (mean, median) and measures of dispersion (standard devia-
tion and standard error). Normality of the data is checked by measures of skew-
ness and Kolmogorov-Smirnov tests of normality. For normally distributed data,
means are compared using t tests for 2 groups and one-way analyses of variance
are used for more than 2 groups. For skewed data, the Mann-Whitney test is ap-
plied. For more than 2 groups, the Kruskal-Wallis’s test is applied. Qualitative or
categorical variables are described as frequencies and proportions. Proportions

are compared using chi-square or Fisher exact test, whichever applicable. To
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find the relation between 2 variables, Pearson correlation coefficient or Spear-
man correlation are calculated. All statistical tests are performed at a significance
level of P = 0.05.

3. Results

During the study period, 82 patients with type II DM, 28 (61%) males and 23
(39%) females. The mean (95% CI) of age was 50.8 (47.1 - 55.2) years for all pa-
tients, ranged between 15 to 65 Years, and was 51.8 (46.8 - 56.9) and 49.6 (43.7 -
55.5) for male and female, respectively. Majority (86.3%) of patients were in age
group 25 to 64 years, 11.7% were 65 years and over and only 2% were in group
15 to 24 years. The majority (90.2%) of the patients were citizens, 5.9% were
from Indian subcontinent and 3.9% were African.

At the time of admission for native kidney biopsy, the mean (95% CI) for
body weight was 81.7 kg (75.3 - 88.2) for all patients, male 86.6 kg (76.5 - 96.7)
and female 76.1 kg (68.2 - 83.8), of which, 23.1% of patients were with normal
body mass index (BMI 18.5 - 24.9), no patient (0%) was under weight (BMI <
18.5), while 26.9% of patient were overweight (BMI 25 - 29.9), 23.1% with class I
obesity (BMI 30 - 34.9), 15.4% class II obesity (BMI 35 - 39.9) and 11.5% were
with class III obesity (BMI > 40).

The duration of symptoms was 4.7 month (2.7 - 6.7) for all patients, male 5.8
month (2.1 - 9.5) and female 3.5 month (2.6 - 4.4). The systolic blood pressure
was 139.9 mmHg (135.3 - 144.5) for all patients, 142.1 mmHg (136.1 - 148.1) in
male patients and 137.3 mmHg (129.8 - 144.7) in female patients. Majority
(70.6%) of patients presented had swelling in their lower limbs (clinical edema).
Also, majority (84.3%) of patients reported recent changes in their urine.

Table 1 supplementary shows the various Laboratory parameters for all par-
ticipants. Of note that blood sugar was not poorly controlled at the time of bi-
opsy. Also, male has worse renal function than females with worse GFR.

Based on pathological findings, Table 1 highlights the histopathological find-
ings by LM. An adequate number of glomeruli was present in 64.6% of biopsies.
The most common glomerular findings were the presence of glomerular mesan-
gial matrix expansion in 84.2%, Glomerular sclerosis in 47.9%, and 11% of cases
showed endocapillary hypercellularity, while only 7.8% of cases had fibro-cellular
crescents, 4.9% had cellular crescents and 2.4% had fibrous crescents. Interstitial
atrophy and tubular were there in 82.7% and arterial hyalinosis in 86.4%.

Immunofluorescence examination was available for 55 biopsies (88.7%). 52.5%
of cases had some positive staining with IF, the most common being IgM in
40%, followed by IgG 26.7% and IgA in 13.3%. Full house stain was there in 10%
same as for C3 stain. There was no light chain restriction by kappa and lambda
in any of our biopsies. In all of the biopsies, light chain restriction by kappa and
lambda were not detected.

Table 2 shows histopathological findings by EM. Foot process fusion was

present in 97.4%, GBM thickening in 92.1% and mesangial expansion by matrix
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Table 1. Histopathological findings by light microscopy.

Variant Frequency Percent

Glomerular Number
Adequate= 10 32 62.7
Inadequate < 10 19 37.3

Obsolete Glomeruli

No 17 333
Yes 34 67.7

Sclerosed Glomeruli
No 29 56.9
Yes 22 43.1

Cellular Crescents
No 50 98.1
Yes 1 1.9

Fibrous Crescents
No 50 98.1
Yes 1 1.9

Fibro Cellular Crescents
No 49 96.1
Yes 2 3.9

Glomerular Matrix Expansion
No 13 25.5
Yes 38 74.5

Endocapillary Proliferation

No 41 80.4

Yes 10 19.6
Capillary Wall Pathology

No 32 62.8

Yes 19 37.2
Tubular Atrophy

No 14 27.5

Yes 37 72.5
Tubulitis

No 42 82.4

Yes 9 17.6
Interstitial Atrophy

No 12 235

Yes 39 76.5
Arterial Hyalinosis

No 14 27.5

Yes 37 72.5

in 78.9%. Subendothelial deposit in 7.9%, Epithelial and subepithelial deposit in
15.8%.

Based on light microscopy, immunofluorescence, and electron microscopy
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Table 2. Histopathological findings by electron microscopy.

Variant Frequency Percent
Glomerular Number
Adequate= 10 38 67.3
Inadequate < 10 18 32.7
Foot process fusion
No 1 26
Yes 37 97.4

Glomerular Basement Membrane

Thickness Abnormalities
No 6 24
Yes 19 76

Sub endothelial deposit Abnormalities
No 23 92
Yes 2 8

Epithelial and Subepithelial Abnormalities

No 22 28

Yes 3 12
Lipid vacuoles

No 49 96.1

Yes 2 3.9
Mesangial Expansion

No 5 20

Yes 20 80
Mesangial Deposit

No 19 76

Yes 6 24

findings, 57.3% of patients had diabetic nephropathy only with no additional
pathology, whereas 42.7% of patients had some form of NDKD, as shown in Ta-
ble 3. The most common NDKD was focal segmental glomerulosclerosis in 20.7%
of biopsies with primary FSGS being favored in 8.6% and secondary in 12.1%.
Membranous nephropathy, Lupus nephritis and drug induced interstitial neph-
ritis were each present in 3.7% of biopsies. 4.9% of patients had IgA nephropathy
defined as dominant mesangial and/or capillary wall staining with IgA antibody
Also, minimal change disease (MCD) was diagnosed in 2.4% of our biopsies.
Lastly, diffuse proliferative glomerulonephritis (GN), ANCA associated GN and
hypertensive nephropathy were each present in 1.2% of our biopsies.

Table 4 shows the frequencies of clinical diagnostic impression, clinical sus-
pected diabetic nephropathy 51.2%, FSGS 12.2 (primary 4.9 and secondary 7.3),
membranous GN 3.7, minimal change GN 2.4%, while lupus GN, diffuse proli-
ferative GN, ANCA and drug induced nephritis represent 1.2% for each. 14.7%

had no definite clinical diagnostic impression.
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Table 3. Final histopathological diagnosis.

Diagnosis Frequency Percent
1ry FSGS 7 8.6
2ry FSGS 10 12.1
Minimal Change Disease 2 24
Membranous GN 3 3.7
IgA Nephropathy 4 4.9
Lupus Nephropathy 3 3.7
Diftuse Proliferative GN 1 12
Diabetic GN 47 57.3
ANCA 1 12
HTN Nephropathy 1 12
Drug Induced GN 3 3.7
Table 4. The frequencies of clinical diagnostic impression.
Diagnosis Frequency Percent
1ry FSGS 4 4.9
2ry FSGS 6 7.3
Minimal Change Disease 2 24
Membranous GN 3 3.7
Lupus Nephropathy 1 1.2
Diffuse Proliferative GN 1 12
Crescentic GN 4 49
Diabetic GN 42 51.2
ATIN 5 6.1
ANCA 1 12
Drug Induced GN 1 12
Others 12 14.7

There were a few diagnoses with statistically significant difference between clin-
ical diagnostic impression before biopsy and final pathological diagnosis. Table 5
shows the frequencies of clinical diagnostic impression/histopathology diagno-
sis. FSGS, primary and secondary, were underestimated by the clinicians being
suspected in 4.9% and 7.3% of cases whereas they were histo-pathologically
identified in 8.6% and 12.1% of cases, respectively. Also, IgA nephropathy and
membranous, 0% for each in clinical impression and 4.9% and 3.7% respectively
as histological diagnosis, same as for drug inducing nephritis and Lupus nephri-
tis, 1.2% for each in clinical estimation and 3.7% for each in final histopatholog-
ical diagnosis. While crescentic GN was overestimated by clinical judgment com-
pared to biopsy finding (4% vs. 0%). Same for ATN, was entertained clinically
6.1% but was not present in any of biopsies. (Figure 1)

DOI: 10.4236/0jneph.2022.121017

176 Open Journal of Nephrology


https://doi.org/10.4236/ojneph.2022.121017

E. Mohammed et al.

Figure 1. Histopathological findings by light microscopy. A-C illustrate a case of FSGS. Images A and B: light microscopy showed
glomerulosclerosis lesions (arrows) without characteristic changes of diabetic kidney disease (PAS and Jones stains). C shows an
electron micrograph in which glomerular basement membranes are normal in thickness and podocyte foot processes are exten-
sively effaced. There were no immune complex deposits. D-F: A cases of pauci-immune glomerulonephritis with crescents. Im-
age D shows a glomerulus with a fibrocellular crescent (PAS stain). Image E shows a red blood cell cast in a tubule, an indication
of glomerular hematuria (H&E stain). F shows an electron micrograph demonstrating glomerular basement membranes of nor-
mal thickness, partial podocyte foot process effacement and no deposits. G-H: A case of C3 glomerulonephritis. Image G shows a
glomerulus eosinophilic thickening of capillary walls (arrow) and narrowing of capillary loops (PAS stain). Image H shows
strong coarse granular staining for C3 with immunofluorescence. I is an electron micrograph showing occluded capillaries by
inflammatory cells and many subendothelial deposits (arrow). Inset: occasional hump-like deposits (arrowhead) were also noted.

Table 5. The frequencies of clinical/histopathological diagnosis.

Clinical Diagnosis ~ Pathological diagnosis
Variant P Value
Frequency  Percent Frequency  Percent
1ry FSGS 4 49 7 8.6 <0.001
2ry FSGS 6 7.3 10 12.1 0.051
Minimachange Disease 2 2.4 2 2.4 NS
Membranous GN 3 3.7 3 3.7 <0.001
IgA Nephropathy 0 4 4.9 NS
Lupus GN 1 12 3 3.7 NS
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Continued

Diftuse proliferative GN 1 12 1 12 NS
Crescentic GN 4 4.9 0 0 NS
Diabetic GN 42 51.2 47 57.3 <0.001
ATN 5 6.1 0 0 NS
ANCA 1 12 1 12 NS
HTN Nephropathy 0 0 1 1.2 NS
Drug Induced GN 1 12 3 3.7 NS
Others 12 14.7 0 0 NS

NS: No significant P value > 0.1.

4. Discussion

Nondiabetic histological findings were very commonly present in diabetic pa-
tient who underwent kidney biopsy. The current study showed that 57.3% of all
diabetic patients that underwent kidney biopsy had diabetic nephropathy histo-
logically. Histopathological findings supporting the diagnosis of FSGS were present
in 20.7%, IgA nephropathy present in 4.9%. Also, lupus nephritis, Membranous
nephropathy, and drug induced interstitial nephritis and interstitial nephritis,
induced by different drugs, were each present in 3.7% of the biopsies. MCD was
present diagnosed in 2.4% of the biopsies. Lastly diffuse proliferative GN, ANCA
associated GN and hypertensive nephropathy were each present in 1.2% of the
biopsies.

Diabetic nephropathy (DN) is the leading cause of ESKD world-wide all over
the world, diabetic nephropathy is the leading cause of end stage renal disease
[19]. Projections from the recent Indian Council of Medical Research-India Di-
abetes study have shown that India has 62.4 million people with DM making di-
abetic nephropathy a leading cause of chronic kidney disease [20]. Studies from
India and rest of Asia showed high prevalence of diabetic nephropathy as a
leading cause of chronic kidney disease [20] [21]. The progressive rise in the
number of patients with ESKD due to DN is a major social and economic prob-
lem in several countries. Furthermore, prognosis in such patients is poor com-
pared to patients with ESKD due to other kidney diseases and hence special
treatment guidelines are defined for such patients with diabetic nephropathy
induced ESKD [21]. Proteinuria in DM patients is usually interpreted as a clini-
cal manifestation of DN [22]. While the kidney biopsy is considered as the stan-
dard of care for evaluating proteinuria among our patients, it is uncommonly
performed in people with diabetes mellitus and isolated proteinuria [23] and the
primary aim of the kidney biopsy in proteinuric patients with DM is to confirm
and or exclude non diabetic kidney disease (NDKD).

Worldwide, DN is the leading cause of ESKD, with a reported frequency of
10% - 15% in T2DM patients, however there is a great discrepancy between
countries. Researchers studied diabetic patients using retrospective design and

found that NDKD were present in between 7% - 44% in accordance with patient
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selection criteria [24] [25]. Different studies reported 22% as a prevalence of
non-diabetic kidney diseases. A study from Asia showed that about 26.7% of di-
abetic biopsied patients had findings rather than diabetic nephropathy [26]. Eu-
ropean study from Denmark reported it as 3% [15], whereas another study from
Italy reported it to occur in 12% [27].

In Oman, health system is excellent and had been highly appraised by the
World Health Organization [28] [29]. The health care is entirely free, yet certain
procedures are not done as expected by the caring clinicians and as such the rate
of biopsy is low. The indications for kidney biopsy in diabetic patients with CKD
are recently diagnosed DM within <3 months in patients with CKD (46.2%),
proteinuria with lack of diabetic retinopathy (31.4%), microscopic hematuria
(64.9%) and positive immunological findings like high IgA, low C3/C4; positive
ANA and ANCA. In diabetic patients with CKD, there are well known indica-
tions for doing native kidney biopsy, as in case of finding of microscopic hema-
turia (64.9%), recent diagnosis of DM within <3 months in patients with CKD
(46.2%), presence of proteinuria with no findings suggestive of diabetic retino-
pathy (31.4%) and positive immunological findings like positive ANA, positive
ANCA, high IgA and low C3/C4.

A study by Zukowaska E. and Tomaszewski M. revealed that indications of
biopsies in diabetic patients with CKD were: Unexplained rapidly increasing
proteinuria (67.5%), presence of nephrotic range proteinuria (58.7%), Proteinu-
ria with rising serum creatinine (19.7%), Active urine sediments (17.4%), Active
urine sediment and rising serum creatinine (8.7%) and unexpected serum crea-
tinine (2.2%) [30].

Adequate glomerular number is important for proper pathological diagnosis.
In our study an adequate glomerular sample was present in 64.6% of tissue sub-
mitted for LM. 88.7% and 76.8% of tissue submitted for both IF and EM, respec-
tively.

An increase in glomerular basement membrane thickness leads to hematuria
in 33% of patients with typical diabetic glomerulosclerosis [31], in our study
GBM thickening was detected in 92% of all biopsies. While fusion of foot process
was found in 97.4% of all biopsies.

According to the new classification of glomerular lesions in DN, the degree
from light to severe are presented as follows [32]:

I) Minor or nonspecific (mild) light microscopy alterations and electron mi-
croscopy-proven glomerular basement membrane thickening.

ITa) Mild Mesangial expansion.

IIb) Severe Mesangial expansion.

IIT) Nodular sclerosis (Kimmelstiel-Wilson lesion).

IV) Advanced diabetic glomerulosclerosis

In this study, most patients’ glomerular lesions in DN were I, IIa or IIb. This
reflects the clinical status of early diabetic patients being biopsied because of

NDKD clinical features presentations, whereas diabetic patients with advanced
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disease were hardly biopsied and hence later stages were not found among our
biopsy series.

By IF examination, 52.5% of all biopsies showed positive staining, indicating
other findings rather than Diabetic Nephropathy. IgM positive stain was de-
tected in 12 biopsies (40%), IgG in 8 biopsies (26.7%), while IgA positive stain
was found in 4 biopsies (13.3%), while C3 was there in 3 biopsies (10%). There
was a mixture of positive staining in numerous biopsies, however, pattern and
intensity of staining were the dependable factors to establish the diagnosis.

In the present study, the histopathological findings supporting diabetic neph-
ropathy were present in (57.3%) of all biopsies, while pathological findings other
than diabetic nephropathy were present in 42.7% mainly with FSGS in (20.7%),
IgA nephropathy in 4.9%. lupus, membranous GN and drug induced nephritis
3.75 for each. A study from Pakistan by Muhammad Arif et al [33], revealed
that minimal change disease (MCD) and/or focal segmental glomerulosclerosis
(FSGS) were the most common NDKD. In USA, FSGS (21%) was reported as the
most common lesion in patients with type-II diabetes followed by MCD (15.3%)
[34]. Ghani AA et al [35], a study from Saudi Arabia, revealed that NDKD was
detected in 45.8% of biopsies of diabetic patients. In concordance with previous
studies, the prevalence of NDKD ranges from 45% to 57% [33] [34] [35] [36]
[37]. A nice study from Thailand [38], by Kittrawee Kritmetapak et al, found
that almost half of patients with T2DM who went for kidney-biopsy, had NDKD,
either isolated or superimposed on background of diabetic nephropathy. Mak et
al, found that AIN was the highly common NDKD in about 50% of cases of
Thai diabetic patients, followed by membranous nephropathy and IgA nephro-
pathy [15]. Another an Indian study found AIN to be the most common NDKD,
found in 18% of the patients with mixed renal disease (NDKD superimposed on
DN), while membranous nephropathy (19.2%) was the most frequent diagnosis
in patients with isolated NDKD [39]. However, Far east countries, Japan, China
and Korea with type II DM who underwent kidney biopsy, IgA nephropathy was
reported to be the most frequent type of NDKD [38] [39] [40] [41] [42]. Keeping
in mind that IgA nephropathy is the most common primary glomerulonephritis
in the general population of these countries, with a prevalence of 28.3% to 50.6%
[43].

In our study, the comparison between clinical impression before doing the
biopsy and the final histopathological diagnosis showed that the clinical impres-
sion of DN in 51.2% of cases was increased in the final pathological diagnosis to
57.3%. On the other hand, the clinical impression of NDKD was entertained in
48.8%, but it was decreased to 42.7% based on biopsy findings. The clinical im-
pression of FSGS 12.2% (4.9% presumed primary and 7.3% presumed second-
ary) increased to 20.7% (8.6% primary and 12.1% secondary). IgA nephropathy
was not the primary suspicion in any of the cases but was in the final diagnosis
in 4.9%. Similarly, lupus nephritis and drug induced GN, were suspected clini-

cally in 1.2% of cases and this increased to 3.7% for each in the final diagnosis.
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While in the case of MCD the clinical impression and the final pathological di-
agnosis were similar 2.4%. Also, for membranous nephropathy the clinical and
final pathological diagnosis were same 3.7%, same as for diffuse proliferative GN
and ANCA 1.2% for each for both clinical impression and final histopathological
diagnosis. However, there was a striking difference between the clinical impres-
sion and the final histopathological diagnosis in the case of ATN and crescentic
GN, which were suspected clinically in 6.1% and 4.9% of biopsies, respectively
but were not in the final histopathological diagnosis.

In the present study, the high prevalence of NDKD (42.7%) supports the cur-
rent demand for further consideration to kidney-biopsy of patients with di-
abetes, presenting with the criteria stated above, as the finding of NDKD re-
quires a different therapeutic approach (other than or in addition to conven-
tional angiotensin-converting enzyme inhibitors or angiotensin receptor block-
ers) as steroids and other immunosuppressive medications. Innovative medicin-
al-agents for the treatment of diabetic nephropathy have recently been characte-
rized. Endothelin receptor antagonists and agents targeting inflammation/fibrosis
are probably the most promising candidates on top of the classical RAAS block-
ers [44] [45]. Hence, it is necessary that diabetic-patients with diabetic kidney
disease are effectively categorized, distinguishing evidently those with diabetic
nephropathy and those with NDKD. In addition, among those with DN, a relia-
ble classification within different pathological categories [46] [47] will be of great
value to individualize treatment strategies.

5. Conclusions

The present findings show that NDKDs are very common clinical condition in
type-2 DM patients. The differential diagnosis of DNs and NDKDs is of consi-
derable importance because of their management approach and prognosis.

Among diabetic’ patients, diabetic nephropathy was present in (57.3%) of all
biopsies, while pathological findings other than diabetic nephropathy were present
in 42.7% mainly with FSGS 20.7%, IgA nephropathy 4.9%. Membranous, lupus
and drug induced nephropathy, 3.7% for each.

Therefore, and for better management strategies aiming for delaying the prog-
nosis towards ESRD and to delay the requirement of life dependable renal re-
placement therapy, it is a great need to consider biopsy in diabetic patients when

clinically and experimentally indicated.
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