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Abstract

Objectives: Despite increased use of diabetogenic
immunosuppressive drugs and increased incidence
of new-onset diabetes after transplant in renal
allograft recipients, there are few case studies on
the subject of de novo allograft diabetic
nephropathy and interstitial fibrosis/tubular
atrophy without specific glomerular changes. We
sought to study the outcomes of allograft diabetic
nephropathy and interstitial fibrosis/tubular
atrophy without specific glomerular changes in
patients with new-onset diabetes after transplant.
Materials and Methods: We reviewed the case
records of all new-onset diabetes after transplant
patients who underwent graft biopsy for graft
dysfunction from 1992 to 2010. We analyzed the
clinical characteristics and outcomes of new-onset
diabetes after transplant patients with de novo
allograft diabetic nephropathy and interstitial
fibrosis/tubular atrophy without specific glomerular
changes.

Results: Of the 1989 recipients, 421 patients
developed new-onset diabetes after transplant and
26 underwent graft biopsy. Of the 26 patients,
9 had histopathologic evidence of de novo allograft
diabetic nephropathy, and 17 had interstitial
fibrosis/tubular atrophy without specific glomerular
changes. The mean duration from transplant to
developing novo allograft diabetic nephropathy
was 115.2 months (range, 33-192 mo), and from
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developing new-onset diabetes after transplant to
allograft diabetic nephropathy, was 109.66
months (range, 27-188.4 mo). Of the 9 patients
with de novo allograft diabetic nephropathy,
3 died (33.3%), 2 reached end-stage renal disease
(22.2%), and 4 remained stable (44.4%). Of the
17 with interstitial fibrosis/tubular atrophy, 2 died
(11.7%), 5 developed end-stage renal disease
(29.4%), and 10 remained stable on triple immuno-
suppression and insulin therapy during follow-up
(58.8%).

Conclusions: De novo allograft diabetic
nephropathy is a significant cause of graft and
patient loss in renal allograft recipients who
develop new-onset diabetes after transplant.

Key words: New-onset diabetes associated with
transplant, Renal allograft, Diabetic nephropathy,
Outcomes

Introduction

Diabetic nephropathy accounts for the 40% to 50%
patients with end-stage renal disease (ESRD).
Approximately 20% of diabetic ESRD patients
subsequently undergo renal transplant.! Chronic
allograft dysfunction, death from cardiovascular
causes and infection, and acute rejections are the
leading causes of graft loss in diabetic renal allograft
recipients.? Chronic allograft dysfunction is usually
caused by ongoing chronic rejection, calcineurin
inhibitor toxicity, hypertension, and recurrent or de
novo glomerulonephritis.®> Theoretically, 3 forms of
allograft diabetic nephropathy (ADN) may appear,
1 that is transmitted with an affected allograft,
another with recurrent allograft diabetic
nephropathy in those diabetic ESRD patients who
received an allograft from a nondiabetic normal
individual, and third, a de novo allograft diabetic
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nephropathy in patients who did not have
pretransplant diabetes and subsequently developed
new-onset diabetes and allograft diabetic
nephropathy.* Only a few case studies of de novo
ADN have been published.

Recurrent diabetic nephropathy in allografts was
first described in type 1 diabetes mellitus patients by
Mauer and associates in 1976, and the first case of
de novo diabetic nephropathy was highlighted by
Gimenez and associates in 1986.° There is paucity of
data on natural history and clinical course of de novo
ADN in patients with new-onset diabetes after
transplant (NODAT). The proteinuria, hypertension,
and azotemia in these patients are mistaken with the
diagnosis of chronic allograft nephropathy (CAN)
because only few graft kidney biopsies are
performed to establish the diagnosis.

Hence, we report the pretransplant and
posttransplant  clinical characteristics, biopsy
findings, and outcomes of 9 cases of de novo allograft
diabetic nephropathy—the largest number in 1 study
published to date—and compare it with the clinical
characteristics and outcomes of those patients of
NODAT with interstitial fibrosis and tubular atrophy
(IF/ TA) without specific glomerular pathology.

Materials and Methods

We reviewed the case records of all ESRD patients
who received live-related renal transplants at our
institute from January 1992, to December 2010. All
patients with ESRD consequent upon diabetic
nephropathy and those with a history of diabetes
before renal transplant were excluded from the study.
The case records of the renal allograft recipients who
developed NODAT were retrieved. The details of
histopathologic findings of the patients with NODAT
who underwent renal allograft biopsy were obtained.
The histopathologic details were evaluated
independently by 2 renal histopathologists. The
patients were categorized into 2 groups: group 1 (de
novo ADN those patients of NODAT who had
definite histopathologic evidences of diabetic
nephropathy), and group 2 (those patients with
NODAT with significant changes of interstitial
fibrosis/tubular atrophy [IF/TA] without any
specific glomerular pathology). The demographic
profiles, native kidney disease, donor information,
immunosuppressive regimen, duration of transplant,
onset of NODAT, baseline serum creatinine, urine
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protein levels, indication of graft biopsy, and
histopathologic changes in both groups were noted
and compared. The outcomes of patients regarding
graft loss and patient death also were compared
between the groups.

Diagnostic criteria for new-onset diabetes after
transplant and de novo allograft diabetic
nephropathy

The criteria for diagnosing NODAT was diabetic
symptoms with randomized plasma blood glucose
> 11.1 mmol/L (200 mg/dL) or fasting plasma
glucose (after at least 8 hours fast) = 7.0 mmol/L
(126 mg/dL). De novo ADN was defined as
development of histologic evidence of diabetic nephropathy
in a transplanted kidney in patients who had developed
NODAT.

Histopathologic examination of graft renal biopsy
All biopsies were 3-um thick and stained with
hematoxylin and eosin, periodic acid-Schiff, periodic
acid methenamine silver, and Masson’s trichrome
stains. Kidney biopsies were separately received in
saline for immunofluorescence and also evaluated
for immunoglobulin IgG, IgM, IgA, complements C3
and C4d. Biopsies were evaluated for mesangial
expansion, thickening of glomerular capillary
basement membrane, nodular lesions, arteriolar
hyalinosis, glomerulosclerosis, tubular atrophy, and
interstitial fibrosis.

The diagnosis of diabetic nephropathy on
histopathologic examination was considered if there
were a presence of diffuse increase in mesangial
matrix, exudative lesionlike fibrin caps and capsular
drops, efferent arteriolar changes, and /or nodular
glomerulosclerosis (KW lesion). The histopathologic
diagnosis of CAN was made based on the presence
of IF/TA and absence of any specific glomerular
pathology.

Statistical analyses

Data are expressed as means + standard deviation.
Statistical analyses were performed with SPSS
software (SPSS: An IBM Company, version 13.0, IBM
Corporation, Armonk, NY, USA).

Results

During the study period, 1989 ESRD patients
received a live-related renal allograft at our institute.
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Of them, 421patients (21.2%) developed NODAT. Of
the 421 patients with NODAT, 26 (6.2%) underwent
a graft kidney biopsy for indication of graft
dysfunction and /or proteinuria. Of these 26 patients,
9 patients (34.6%) had biopsy-proven de novo ADN,
and the remaining 17 patients (65.4%) had significant
IF / TA without any specific glomerular changes. The
indication of graft biopsy in these patients were
chronic allograft dysfunction with increased
proteinuria and graft dysfunction except in 1 patient
(case 3) who also had diabetic retinopathy on optic
fundus examination and clinical suspicion of ADN
as well. The clinical profiles and biochemical
characteristics of patients of both groups are shown
in Table 1. The native kidney disease in patients who
developed de novo ADN was chronic
glomerulonephritis (n=4), adult polycystic kidney
disease (n=2), chronic interstitial nephritis (n=2), and
pauci-immune  crescentic  glomerulonephritis
(c-ANCA positive) (n=1). All 9 cases received a live-
donor transplant, 7 had 4/8 HLA mismatches
(haploidentical) with 1 of the parents or siblings as a
kidney donor, whereas 2 had 8/8 HLA mismatches
with 1 of the spousal donors.

Of the 17 patients with IF/TA, the native kidney
disease was chronic glomerulonephritis (n=8),
chronic interstitial nephritis (n=6), adult polycystic
kidney disease (n=1), and pauci-immune crescentic

Table 1. Comparison Between De Novo Allograft Diabetic Nephropathy
and IF/TA Without Specific Glomerular Changes

Patient Group |: Group 2:
Characteristics De Novo Diabetic IF/TA Without Specific
Nephropathy (n=9) Glomerular Change (n=17)

Patient’s age 4733 +13.37 41.8+12.64
Sex (M/F) 7/2 13/4
Mean baseline

creatinine (umol/L) 113.152 £ 9.724 117.572 £ 221
Mean blood glucose

(mmol/L) 0.5592 + 0.338 8.180 + 1.2321
Mean Hb A1c (%) 0.082 + 0.0068 0.0732 + 0.002
NODAT onset (mo) 5.54 +2.58 588+ 1.8
Acute rejection episodes 2/9 1/17
Sr Cr at biopsy (umol/L) 228.95 + 96.35 297.02 + 150.28
24-h urine protein (g) 4.9 0.57
Diffuse lesion or nodular 9/9 0/17
Exudative lesion 9/9 0/17
Hyalinosis 9/9 3/17
IF/TA

Mild 7 "

Moderate 2 5

Severe 0 1
Outcome

Death 3 2

ESRD 2 5

Abbreviations: ESRD,

serum creatinine

end-stage renal disease; IF/TA, interstitial
fibrosis/ tubular atrophy; NODAT, new-onset diabetes after transplant; Sr Cr,

glomerulonephritis (n=2). Of these 17 patients with
IF/TA, 11 had 4/8 HLA mismatches (haploidentical),
with the donor being either one of the parents or
siblings, and 6 had 8/8 HLA mismatch with donor
being one of the spouses.

The demographic profiles of the patients with
ADN and IF/TA are shown in Table 1. Of the 9
patients with ADN, 4 had been on an
immunosuppression  regimen  consisting  of
prednisolone, azathioprine, and cyclosporine; 2 had
been on prednisolone, mycophenolate mofetil, and
tacrolimus; and 3 were on an immunosuppressive
regimen consisting of prednisolone and azathioprine
per changes in their immunosuppressive regimen
over the years in the transplant program. All patients
with CAN were on triple immunosuppressive
regimen; 13 had been on prednisolone, azathioprine,
and cyclosporine; and 4 had been on prednisolone,
mycophenolate mofetil, and tacrolimus. The mean
duration from transplant to development of NODAT
was 5.54 + 2.58 months in the group with ADN,
compared with 5.88 + 1.8 months in the group with
IF/TA. All the patients were managed with insulin
for NODAT with goal of maintaining the Hb Alc
level at 7%.

In the group with ADN, a mean duration from
transplant to ADN developing NODAT was
115.2 months (range, 33 to 192 mo), and from
developing NODAT to ADN was 109.66 months
(range, 27 to 188.4 mo) (Table 2). The serum
creatinine levels at the time of graft biopsy ranged
from 141.44 to 318.24 umol /L, with at least 30% rise
in serum creatinine from the baseline values, and the
mean 24-hour urine protein at the time of biopsy was
4.9 g (range, 0.288 to 16.8 g). Two of these patients
(cases 2 and 7) had earlier acute rejection episodes
(3 and 144 mo from transplant).

Histopathologic changes in de novo allograft
diabetic nephropathy and new-onset diabetes after
transplant patients with interstitial fibrosis/tubular
atrophy without specific glomerular changes

Histopathology of the graft showed diffuse
glomerular mesangial expansion along with variable
increase in mesangial cellularity and thickening
of glomerular capillary basement membrane
in all 9 patients, accompanied by nodular
glomerulosclerosis (KW lesion) (Figure 1, case 2) in
5 patients (cases 1 to 5). Exudative hyaline deposits of
variable intensity were present in the glomerular
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capillary walls in all cases. In addition, arteriolar
hyalinosis was present in all 9 cases (Figure 2,
case 8). There was mild interstitial fibrosis and
tubular atrophy in 7 cases (< 25%) (cases 2, 4-7, 9),
moderate interstitial fibrosis and tubular atrophy in
2 cases (> 25% and < 50%) (cases 3 and 8), and no
tubulointerstitial changes in 1 case (case 1). The
percentage of globally sclerosed glomeruli ranged
from 0% to 78%. One of the cases (case 7) had
associated features of transplant glomerulopathy and
peritubular capillaritis. Immunofluorescence was
performed in 8 of these patients. Only 1 patient
(case 7) had associated chronic antibody-mediated
rejection and had shown C4d positivity on
immunofluorescence study. Six of the cases showed
IgM 2+ to 3+ mesangial deposits accompanied by C3

Figure 1. Photomicrograph showing a glomerulus with argyrophillic nodules
and patent peripheral capillary loops around the nodules (Periodic acid silver
methanamine x200 original magnification.)
e . 1T -

Figure 2. Photomicrograph showing a glomerulus with thickening of the
glomerular capillary basement membrane along with arteriolar hyalinosis
(Periodic acid Schiff x200 original magnification)
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deposits 3+ in 1 case. Immunoglobulin G, IgA, and
C3 were negative in remaining cases.

The mean duration from transplant to biopsy
diagnosis of IF/TA was 55.23 months (range,
14 to 151 mo). On histopathologic examination, there
were no specific glomerular changes; however, the
range of globally sclerosed glomeruli was 10% to
70%. Interstitial fibrosis/ tubular atrophy was mild in
11 cases, moderate in 5 cases, and severe in 1 case.
Hyalinosis was present only in 3 patients. None of
the 17 cases showed significant deposition of
immunoglobulin or complements on immuno-
fluorescence examination.

Outcomes of patients with de novo allograft
diabetic nephropathy and new-onset diabetes after
transplant patients with interstitial fibrosis/tubular
atrophy without specific glomerular changes

Of the 9 patients with de novo ADN, 3 died (33.3%).
All patients died of coronary artery disease and
subsequent myocardial infarction (cases 2, 7, and 9),
1 patient (case 7) after only 1 month, another (case 2)
after 10 months, and the third (case 9) after 54
months of the diagnosis of diabetic nephropathy.
One of these patients had accompanying diabetic
retinopathy (case 7). Of the 9 with de novo ADN,
2 patients (22.2%) developed ESRD and became
dialysis dependent, 1 patient (case 8) after 2 months,
and another (case 3) after 13 months of having a
diagnosis of diabetic nephropathy. However, the
remaining 4 patients (cases 1, 4-6) remained stable on
triple immunosuppression and insulin therapy for
the diabetes.

The mean follow-up from transplant was 60.88
months (range, 18 to 156 mo) in group of patients
with IF/TA without glomerular changes. Of the 17
patients with IF/TA, only 2 died (11.7%). The cause
of death in both of these patients was coronary artery
disease. Five of the 17 patients (29.4%) with IF/TA
developed ESRD, and the remaining 10 patients
(58.8%) had stable graft function on triple
immunosuppression and insulin therapy.

Discussion

In this study, we observed that of patients with
NODAT who had been biopsied for chronic renal
allograft dysfunction, 9/26 (34.6%) had de novo
allograft nephropathy, and 17/26 (65.4%) had
IF/TA without specific glomerular changes.
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Only 1 of the patients in the ADN group had
accompanying chronic antibody-mediated rejection.
Diffuse /nodular glomerulosclerosis and exudative
lesions were present in all 9 cases of ADN, while
none of the cases of IF/TA group had any specific
glomerular changes. Interstitial fibrosis/tubular
atrophy of different grades as per Banff’s
classification were seen in all 17 cases in the IF/TA
group.” The overlap of some histologic changes
between and IF/TA was expected, and all cases of
ADN showed some degree of IF/ TA; however, none
of the cases of IF/TA group had any specific
glomerular changes. Afferent/efferent arteriolar
hyalinosis was seen in all cases of the ADN group,
while only 3 out of 17 cases had these changes in the
IF/ TA group.

Also, we saw that the outcome of the patients with
de novo ADN was poor compared with patients
within the IF/TA group. Of the 9 patients with ADN,
without IF/TA, 3 died (33.3%) and 2 patients (22.2%)
had ESRD. Of the 17 patients with IF/TA, 2 died
(11.7%) and 5 (29.4%) attained ESRD during
follow-up. This suggests that de novo ADN is as
injurious to the kidneys as diabetic nephropathy in the
native kidneys of diabetic patients. The mean duration
of development of NODAT in our study cohort was 5.5
months after renal transplant (range, 2.5 to 11 mo after
renal transplant) and the mean duration for
developing diabetic nephropathy after the onset of
NODAT was 109.6 months (range, 27 to 188.4 mo).

Table 2. Patient Profiles, Clinical Characteristics, and Outcomes

Early development of diabetic nephropathy in
2 patients (patients 6 and 9; Table 2) within 3 years of
NODAT was an unexpected finding. This contrasts
other reported data where the average time to onset
of ADN was approximately 10 years. However,
Wojciechowski and associates® also reported a case
series of 3 patients who developed clinical and
histologic de novo ADN within 2 years of the
diagnosis of NODAT despite good glycemic control.
It is possible that the metabolic milieu of allograft
recipients warrants tighter glycemic control. The
allograft also is susceptible to hyperfiltration injury,
which may accelerate diabetic lesions even at normal
glucose levels. Development of ADN at different
times after NODAT, also warrants examining the
genetic susceptibility to development of de novo
ADN.

Current immunosuppression includes
medications that are diabetogenic and place
nondiabetic transplant recipients at risk for
developing NODAT and subsequent de novo ADN
in the allograft. A prior study from our institute
showed the incidence of NODAT in pre-1995 was
4.6% and post-1995 was 10.3%, which was due to the
changeover from the dual immunosuppressive
regimen comprising prednisolone and azathioprine,
to cyclosporine-based triple immunosuppressant.’
The rise in prevalence of NODAT could be because of
the change over to a tacrolimus-based immuno-
suppression regimen. The incidence of NODAT has

Case No. | 2 3
Age (y) 54 49 56
Sex M M M
Basic disease CGN CGN ADPKD
Type of transplant Live Live Live
Sr Cr baseline (umol/L) 123.76 114.92 123.76
Sr Cholesterol (mmol/L) 5.154 1.839 5.387
Sr Triglyceride (mmol/L) 2.791 0.870 2.022
Blood glucose (mmol/L) 8.770 9.546 5.994
Hb Alc (%) 7.8 8.1 7.6
NODAT onset (mo) 3 5 3.6
Duration from Tx to DN (mo) 124 180 192
Duration from NODAT to DN
(mo) 121 175 188.4
Sr Cr at biopsy (umol/L) 229.84 167.96 141.44
24-Hour urine protein (umol/L) 5 2.88 168
Acute rejection episodes Zero 1 Zero
Follow-up Sr Cr, Death ESRD

123.76

umol/L
Histopathology Nodular, Nodular, Nodular,

Diffuse Diffuse Diffuse

4 5 6 7 8 9
50 15 44 48 63 47
F F M M M M
CGN CIN Cr GN CGN ADPKD CIN
Live Live Live Live Live Live
123.76 106.08 106.08 97.24 106.08 123.76
4.351 3.626 4.506 3.911 9.738 3.263
1.560 1.446 2.553 1.277 3.526 0.915
10.767 6.105 6.66 7.27 25.641 9.935
9.3 7.9 8 8.1 9.4 7.6
4.4 2.5 7.5 7 11 6
102 86 38 128 154 33
97.6 83.5 30.5 121 143 27
185.64 159.12 167.96 442.0 318.24 247.52
27 66 14 5.58 140 12
Zero Zero Zero 1 Zero Zero
Sr Cr, Sr Cr, Sr Cr, Death ESRD Death
150.28 132.60 150.28
umol/L umol/L umol/L
Nodular, Nodular, Diffuse, Diffuse, Diffuse, Diffuse,
Diffuse Diffuse fibrin efferent capsule efferent
cap arteriole drop arteriole

Abbreviations: Ac, acute; ADPKD, adult polycystic kidney disease; CGN, chronic glomerulonephritis; CIN, chronic interstitial nephritis; Cr GN, crescentic

glomerulonephritis; DN, diabetic nephropathy; St, serum; Sr Cr, serum creatinine; Tx, transplant
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increased with the switchover to tacrolimus-based
regimen worldwide. However, the exact incidence of
de novo ADN is not known because only few such
cases undergo graft biopsy.

New-onset diabetes after transplant was first
described by Starzl in a liver transplant recipient in
1964 and is considered as a secondary type of
diabetes mellitus.!%!! The reported incidence of
NODAT ranges from 3% to 50%, and the causes are
attributed to the use of immunosuppressive drugs
(cyclosporine, tacrolimus, and corticosteroids), and
family history of hypertension.!>!* Such a varying
incidence of NODAT, previously known as
posttransplant diabetes mellitus, is attributed to
difficulty in diagnosis and identification of risk
factors associated with its development.!> New-onset
diabetes after transplant, which is thought to be
secondary to use of immunosuppressive drugs used
in allograft recipients, is equally injurious to the
kidneys as the diabetes in native kidneys. The
prognosis of diabetic nephropathy is variable.
Histologic reversal of diabetic nephropathy changes
can be seen when the kidney is transplanted into a
nondiabetic individual from a diabetic individual
with diabetic nephropathy changes.!® However, the
recurrence of allograft diabetic nephropathy can
occur after 8 years of transplant in almost 100% of
transplanted diabetic patients, and is associated with
increased risk of graft failure.!®!8 These events
suggest the role of metabolic abnormalities in the
pathogenesis of diabetic nephropathy.

There are no in-depth studies available regarding
the natural course of progression of the ADN in
patients with NODAT. Schwarz and associates!
reported a patient of NODAT who developed
nodular sclerosis 24 years after transplant, and
Sharma and associates? reported a single patient
with NODAT who developed diabetic nephropathy
12 years after transplant. The reported interval
between transplant to the development of de novo
diabetic nephropathy ranges from 1 to 24 years.!%-?2
Bhalla and associates have reported 7 cases of de
novo diabetic nephropathy and compared them with
9 cases of recurrent diabetic nephropathy. In their
study, mean duration for the development of
recurrent and de novo ADN were 6.68 + 3.86 years
and 9.93 + 3.07 years. They also concluded that de
novo and recurrent diabetic nephropathy occur with
almost similar frequency in renal allograft
recipients.
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Diabetic nephropathy is being increasingly
recognized as an important cause of ESRD in renal
allograft recipients. Salifu and associates described
development of ESRD in allografts with diabetic
nephropathy. In their case series, 2 cases of recurrent
and 1 case of de novo diabetic nephropathy
developed ESRD 11,12, and 14 years after
transplant.?? Two of the cases included in present
study developed ESRD 15 and 17 years after
transplant. Both of these cases had native kidney
disease of adult polycystic kidney disease before
transplant.

Histopathologic ~ progression of  diabetic
nephropathy in a renal allograft may be identical to
the course observed in type 1 diabetics who develop
native diabetic nephropathy. Thickening of the
glomerular capillary basement membrane and
mesangial volume expansion reported to occur about
2 to 10 years after transplant.??” OQur cohorts of
patients also have developed morphologic changes
of diabetic nephropathy after a mean duration of
115.2 months (range, 33 to 192 mo).

There is an impending risk of development of
NODAT, and subsequently, ADN, with increasing
use of diabetogenic immunosuppressive drugs for
renal transplant.™ It is important to do a graft kidney
biopsy to establish early diagnosis of de novo ADN
in patients with NODAT who develop allograft
dysfunction in the absence of clinical evidence of
diabetic nephropathy, particularly in absence of
diabetic retinopathy, and therefore, clinically
masquerading as CAN. Only 1 of 9 patients of ADN
had diabetic retinopathy in present study.

The higher death of 3/9 patients (33.3%)
with de novo ADN owing to cardiovascular
complications, and only 2/17 patients (11.8%) with
IF/TA, although not significant, suggests greater
microvascular or macrovascular complications and
poorer outcomes in patients with ADN compared
with patients with IF/TA.

El-Zoghby and associates?® reported that the
causes of IF/TA can be identified in 80% cases with
a meticulous search for responsible factors. In our
cases, only 1 patient had previous rejection. There
were not any histologic changes suggestive of
polyoma virus nephropathy, and typical striped
fibrosis indicating chronic calcineurin inhibitor
toxicity; however, it is possible that some patients
may have this toxicity. There was no history
suggestive of recurrent pyelonephritis and ureteric
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stenosis in these patients. Diabetes, per se, also may
cause this IF/TA-like changes; however, these
patients did not have any specific glomerular
changes. In the same study, El-Zoghby and associates
also reported that idiopathic IF / TA may be observed
in 20% of cases.?8

The limitation of this study is that all patients
with NODAT were not biopsied because a graft
biopsy was not indicated clinically. However, despite
the limited number of biopsies in these series, it is the
largest series of de novo ADN and first study to
comparing de novo ADN with IF/TA without
specific changes in patients with NODAT.

De novo ADN is an important cause of graft loss
in renal allograft recipients who develop NODAT.
Patients with NODAT can develop microvascular
and macrovascular complications similar to diabetic
individuals. Renal allograft recipient should be
monitored for development of NODAT and
subsequently de novo ADN. Graft kidney biopsy
could be an essential for establishing nearly
diagnosis of de novo ADN.
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