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Abstract

Background: Post-transplant diabetes mellitus (PTDM) contributes to the risk for cardiovascular diseases and
infection, reducing graft and patient survival. This study was conducted to identify the incidence and risk factors
for development of PTDM.

Methods: We studied 50 non-diabetic adult dialyzed patients awaiting renal transplantation prospectively. Oral
glucose tolerance test (0GTT) was performed pre- and post-transplantation. The relationship between age,
weight (BMI), dialysis modality, family history of diabetes, and duration of dialysis and PTDM was assessed.

Results: Based on oGTT, 13 patients had unknown diabetes mellitus; however, after transplantation only 9 had
similar results. Based on oGTT», 6 (16.22%) patients had actually PTDM. The age of patients with PTDM was
significantly higher than that of those with normal test (43+17 vs 31+11 years old). There was a significant rela-
tionship between duration of dialysis with PTDM, as normal oGTT was seen in 85.2% of patients dialyzed for less
than 1 year. There was no significant relationship among dialysis modality and family history of diabetes and BMI
with PTDM.

Conclusion: Risk factors for diabetes in our study were age and duration of dialysis before transplantation.
Therefore, identifying them might allow modification of post- transplant immunosuppressant with non-dibetogenic

agents in high risk patients.
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Introduction

New onset diabetes after transplantation contributes to
therisk for cardiovascular disease and infection, reduc-
ing graft and patient survival.' The incidence, risk fac-
tors and clinical relevance of post-transplant diabetes
melitus (PTDM) vary among reports from single-
center observational studies and clinical trials.> PTDM
is a manifestation of several complex metabalic ab-
normalities, including obesity, insulin resistance (with
elevated blood insulin levels), and islet cdl dysfunc-
tion.> The prevalence of PTDM will probably increase
in paralle with the growing number of overweight and
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older renal transplant recipients observed during last
decade.* Risk factors consistently reported in the litera-
ture include aging, higher body weight, family history
of diabetes mdlitus, presence of abnormal glucose tol-
erance parameters, and Hepatitis C viral infection.®
Also, both corticosteroids and calcineurine inhibitors
are additional risk factors, which produce peripheral
insulin resistance and reduce insulin secretion, respec-
tively.” Few studies have implemented oGTTs to diag-
nose post-transplant intolerance.” This study was con-
ducted to identify the incidence and pre-transplant risk
factors for development of PTDM, using oGTTs.

Materials and Methods

All patients, with end-stage renal disease (ESRD)
awaiting for rena transplantation from living donors
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were studied either on HD or on PD between Septem-
ber 2004 and October 2005. All the patients were on
CsA-based immunosuppression, with a protocol in-
cluding CsA (started in first day 9 mg/kg and then
5mg/kg/day regulated by assessing of cyclosporine
blood levds, with Azathioperine 1-2 mg/kg/day or
Mycophenolate Mofetile 2 gr/day) and Prdnisolone (in
first three days methylprednisolone sucsinate 10-15
mg/kg, and then oral Prednisolone 1mg/kg with taper-
ing over the time). Exclusion criteria were cadaveric
renal transplant recipients, hepatitis B and C vira in-
fection, graft dysfunction after transplantation and pa-
tients with diabetes mdlitus before transplantation.
Patients' details included age, sex, weight, and height,
and dialysis modality, family history of diabetes, blood
pressure, and duration of renal failure. All assessments
were performed when the patients were clinically sta-
ble. An oral glucose tolerance test (0GTT) was per-
formed before and 2 months after transplantation.
Plasma glucose level was measured immediately be-
foreand 1, 2, and 3 hours after a 75 gram oral glucose
load (based on WHO recommendation). Based on the
results of post-transplant oGTTS, the patients were
classified into those with normal glucose tolerance
(NGT), impaired glucose tolerance (IGT), or overt dia-
betes (PTDM). Patients with a 2-h plasma glucose
value of >140mg/dl on the podt-transplant oGTT were
categorized as having impairment of glucose tolerance
(IGT), and those >200 mg/dl as PTDM. Therdationship
with pretransplant glucose tolerance parameeas was
sudied. All the results were expressed as meanstSD.
The Chi square test and Fisher exact test for proportions
and linear trends, and one way ANOVA were used to
analyze the differences between groups.

Results

In our centers, 145 patients received graft between
September 2004 and October 2005. Graft in 96 patients
(66.21%) was from living donors, and in 49 patients
(33.79%) from cadaveric donors. From 96 patients, 46
were excluded, consisting of 10 patients (10.42%)

Table 1: relating various factors to IGT/PTDM.
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with overt diabetes melitus before transplantation, 11
cases (11.46%) with severe graft dysfunction after
transplantation, 4 cases (4.03%) that returned to hemo-
dialysis (HD), 2 cases (2.08%) who died, and19 pa-
tients (19.8%) not accepting the oGTT condition. Then
only 50 patients (52.08%) were registered in the study.
According to the results, the patients mean (SD) age
was 36.34+14.69 years. 32 (64%) were male with a
mean age of 36.59+14.69 and 18 (36%) cases were
female with a mean age of 35.89+14.47. Of the 50 pa-
tients, 45 (90%) were on HD and 5 (10%) on PD
(CAPD). The mean duration of dialysis was 2.8+ 3.62
years. In this study, 42 patients (84%) had no family
history of diabetes in the first degree relatives but 8
patients (16%) had such a history.

Themean BMI inall cases was 21.23+ 3.42 kg/n.

In the pre-transplant period, based on oGTT1in 50
patients, 24 patients (48%) had normal test, 13 (26%)
impaired test, and 13 (26%) unknown diabetes. Based
on oGTT2, in post-transplant situation, 33 patients
(66%) had normal test, 2 (4%) impaired test, and 15
(30%) PTDM, but only 6 patients (16.22%) from the
last group had normal oGTT1, and the reminder (9
patients) had impaired oGTT1. Then the incidence of
PTDM in our study was 16.22%. Table 1 shows rele-
vant various risk factors for IGT/PTDM. Aging was
significantly associated with PTDM (P<0.05). There
wasn’t a significant relationship between sex and
PTDM (P>0.05). The mean of BMI was not signifi-
cantly different in pre-and post-transplant, and also
there wasn’t a significant relationship between BMI
and the development of diabetes in post-transplant
period (P>0.05). There was a significant relationship
between duration of renal failure and impaired
0oGTT2 (P<0.05) (Table2). The modality of dialysis
had no significant effect on the incidence of PTDM in
patients with peritoneal dialysis versus hemodialysis
before transplantation (P>0.05) (Table3). Regarding
patients with no family history of diabetes mdlitus,
32 cases (76.2%) oGTT2 were normal, and 10 cases
(23.8%) had PTDM. In patients with family history of
diabetes mdlitus, 5 (62.5%) had no PTDM but 3
(37.5%) had this problem. In this study, a significant

Non-IGT IGT PTDM P value
Number 24 (48%) 13 (26%) 13 (26%)
Age (years) 31+11.04 43+17.33 38+14.02 0.025
Male: female 17:7 7:6 8.5 0.576
BMI 21.67+3.63 21.99+3.43 19.64+2.65 0.147

Age is significantly associated with PTDM (P<0.05)
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Table 2: relating duration of dialysis to IGT/PTDM

Duration of Dialysis Non-IGT

IGT P value

Less than 1 year 23 (85.2%)
More than 1 year 12 (52.2%)

4 (14.8%) 0.012
11 (47.8%)

Longer duration of dialysis is significantly associated with higher incidence of PTDM (P<0.05).

Table 3: relating type of dialysis to IGT/PTDM

Type of Dialysis Non-IGT

IGT P value

Peritoneal Dialysis 1 (20%)
Hemodialysis 23 (51.1%)

4 (80%) 0.418
22 (48.9%)

Modality of dialysis does not have significant effect on the incidence of PTDM (P>0.05).

rdationship between family history of diabetes mdlitus
and PTDM was not found (P>0.05). A sgnificantly
higher proportion of patients with pretransplant im-
pairment of glucose tolerance (2-h glucose values of
>140) had PTDM (P<0.001) (Tabled).

Discussion

Kidney transplantation is the most effective modality
in replacement therapy after renal failure. Although
there are great advances in management and control
of immunologic complication after transplantation,
unfortunately metabolic complication, especially dia-
betes mdlitus after transplantation remains a great
problem. PTDM leads to several morbidities such as
cardiovascular disease and reduced graft survival in
these patients.®’® It is important to know in which
patients the probability of PTDM is higher. Boudeaux
et al. demonstrated that greater agewas arisk factor for
PTDM. In ther study, 34.2% of patients more than 45
years had PTDM, but in patients less than 45, only
5.2% had this problem.® Other studies reported that in
higher age, PTDM was 2.6 to 2.9 more prevalent than
that in lower age.® This was confirmed in our study.
According to other studies, there is no relationship
between sex and PTDM,>™ and no significant rela-
tionship was found in our study ether. Increase in
BMI in general population leads to insulin resistance
and disbees mdlitus>***** In the USA, 60% of the
patients with renal transplantation, based on BMI, are

Table 4: relating oGTT1 to oGTT2

overweight, tending to have increased weight in the
first year after transplantation, causing a high risk of
PTDM.™ But in our study, BMI of the patients was not
sgnificantly different before and after trangplantation
and only 7 patients(14%) were overweght (BMI>25).
There was no significant rdationship between BMI and
the incidence of PTDM. As patients with BM | more
than 25 were 7cases, and in 3 of them oGTT1 was nor-
mal, the rdationship was not significant, probably due
to the low number in each group (P>0.05).

In our study, it was shown that with increase in
duration of dialysis, the risk of PTDM increased sig-
nificantly (P<0.05). We found similar results in other
reports. One of them showed that decrease in duration
of dialysis before transplantation can cause decrease
in diabetes mdlitus after transplantation, concluding
that increase in risk was about 6% per year in patients
in waiting list.* We found that modality of dialysis
(hemodialysis versus peritoneal dialysis) was not a
risk factor for PTDM. This result was reported be-
fore.” In this study, we did not find a significant rda-
tionship between family history of diabetes melitus
and PTDM, but it may be because of the low number
of patients in this study. Family history of diabetes
mdllitus is known as a risk factor for PTDM.° The use
of HbA1C is not recommended in the first three
months after transplantation.”® Oral glucose tolerance
test with 75 gram oral glucose and check of blood
sugar 2 hours later showed that oGTT was more sen-
sitive than FBS for the detection of PTDM.Y We
checked oGTT before and 2 months after transplanta-

0GTT2, 0GTT1 Non-IGT IGT Total P value
Non-IGT 31 (83.8%) 6 (16.2%) 37 (100%) 0.001
IGT 4 (30.8%) 9 (69.2%) 13 (100%)

Total 35 (70%) 15 (30%) 50 (100%)

A significantly higher proportion of patients with pre-transplant impairment of glucose tolerance have PTDM (P<0.05).
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tion. In this study, we found that a significantly
higher proportion of patients with pre-transplant im-
pairment of glucose tolerance (2-h glucose values of
>140) suffered from PTDM (P<0.05). It must be re-

membered that other factors such as immunosuppres-
sive drugs (corticosteroids and calcineurine inhibi-

tors) are important as well,"*% but in this study the

protocol for their use was similar; as a result, ther

effect isignored as arisk factor.
The older patients with abnormal oGTT parameters
in pre-transplant period are at a higher risk of develop-
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