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Purpose: The aim of this study was to assess the incidence
of post-transplantation diabetes mellitus (PTDM) in renal
allograft recipients and investigate the risk factors cont-
ributing to the development and progression of PTDM and
its underlying pathogenic mechanism(s). Methods: We an-
alyzed the incidence and risk factors of PTDM after renal
transplantation, retrospectively. A total of 913 renal transplant
recipients with normal glucose tolerance (NGT) were enrol-
led. The recipient who needs medical treatment of hypergly-
cemia more than one month was considered as PTDM
patient. We classified PTDM as early PTDM (within post-Tx
1 year) and late PTDM. Results: Two hundred seven cases
of PTDM were developed (22.7%) out of 913 patients. The
cumulative incidence of PTDM was 9.4%, 20.5% and 29.0%
at post-transplantation 1-, 5- and 10 year respectively. In
uni-variate and multivariate analysis of PTDM onset, elderly
recipients, tacrolimus-based immunosuppressive group and
hepatitis B virus carrier group showed significantly higher
incidence of PTDM. Among 207 cases of PTDM, early and
late PTDM were 85 cases and 122 cases respectively. The
late PTDM developed persistently after post-transplant 5
years. In risk factor analysis of early and late PTDM, late
PTDM showed different results compared to early PTDM.
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The clinical conditions that cause larger dose or high level
of calcineurin inhibitor (CNI), such as double immunosup-
pressive regimen group, induction immunosuppressive ther-
apy-free group and unrelated donor transplant group, were
a significant independent risk factor of late PTDM. Con-
clusion: Our data showed clinical clues that persistent
cumulative CNI exposure was correlated with onset of late
PTDM. Careful selection of immunosuppressive regimen in
high-risk recipients such as elderly patients and hepatitis B
virus carrier may decrease the development of PTDM. (J
Korean Soc Transplant 2007;21:111-118)
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s A ARER FASIYh e FAIFEl= SPSS
12.0 (SPSS Co., Chicago, IL, USA)= AH23}9 2, P-value7}
0.05 ©]3kl ¢ SAH o2 foslrka ekslgit
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7+ A Ao]AlS A3 Wk 574¢]] 3 2-haplotype ¥ %]
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0-haplotype ¥ X 2611(0.3%)°1 % ch. BIEAZF AA| o] 4]
S A RS 3t FFH o7 36408709 22 H 33
Hol EUxjo]gom, AA| Alo]Ag A W2 FhAtol| A
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Table 1. Clinical manifestations of study population

Clinical manifestations

No. (%)/mean+standard deviation

Recipients
Age (yrs),
<25:25~34 :35~44 :45~54 : =55
Sex, Male : Female
Pre-transplantation dialysis mode, Preemptive : HD : CAPD
Pre-transplantation dialysis duration (years), <1:1~3: >3
Hepatitis B viremia
Hepatitis C viremia

Transplantation-related

type of donor, Living-related : Living-unrelated : Deceased
Degree of HLA MM in living-related donor,

0-haplo MM : 1-haplo MM : 2-haplo MM
Degree of HLA MM in living-unrelated donor
Degree of HLA MM in cadaveric donor
ABO compatibility, Identical : Compatible
Immunosuppression

Cyclosporine : Tacrolimus

Double : Triple immunosuppression

IL-2R monoclonal antibody, Yes : No

38.5£10.4 (18~68)

80 (8.8%) 1289 (31.7%) : 291 (31.9%) : 173 (18.9%) : 80 (8.8%)

578 (63.3%) : 335 (36.7%)

165 (18.1%) : 584 (64.0%) : 164 (18.0%)
239 (26.2%) : 213 (23.3%) : 183 (20.0%)
31/913 (3.4%)

34/913 (4.1%)

574 (62.9%) : 304 (33.3%) : 35 (3.8%)

117 (20.4%) : 455 (19.3%) : 2 (0.3%)
3.640.8
3.8+1.1
780 (85.4%) : 133 (14.6%)

759 (83.1%) : 154 (16.9%)
366 (40.1%) : 547 (59.9%)
134 (14.7%) : 779 (85.3%)

HD = hemodialysis; CAPD = continuous ambulatory peritoneal dialysis; MM = mismatching; IL-2 = interleukin-2.
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Fig. 1. Different incidence of overall post-transplant diabetes
mellitus by the recipient ages.
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Table 2. Risk factors associated with overall PTDM development

CT (95.0%)
Risk factors Odds ratio P-value
Lower Upper
Female recipient 1.366 0.997 1.871 0.052
Recipient age (reference: <25 years old)

25~34 years old 2.043 0.801 5.209 0.135

35~44 years old 4.014 1.606 10.035 0.003

45~54 years old 5.869 2.320 14.847 <0.001

>55 years old 9.419 3.615 24.544 <0.001
Donor type (reference: living related)

Living unrelated 1.219 0.876 1.697 0.241

Deceased 1.618 0.724 3.616 0.241
ABO type matching (reference: ABO identical)

ABO compatible (not identical) 1.234 0.846 1.802 0.275
Hepatitis B viremia recipient 2.930 1.645 5217 <0.001
Hepatitis C viremia recipient 0.643 0.276 1.457 0.283
Dialysis mode (reference: preemptive)

Hemodialysis 1.122 0.677 1.858 0.655

CAPD 0.881 0.469 1.655 0.694
Dialysis duration (reference: preemptive)

<12 months 0.993 0.614 1.605 0.997
12~35 months 1.014 0.615 1.671 0.956
36~59 months 0.812 0.424 1.556 0.530

>60 months 0.938 0.510 1.725 0.838

Tacrolimus-based 1mm1.mosuppressant 2226 1585 3126 <0001
(reference: cyclosporine-based IS)
IL-2 receptor-binding monoclonal Ab not used 0.824 0.518 1.311 0.414
Double immunosuppressant regimens used 1.003 0.732 1.373 0.987
Acute rejection within 1 year of transplantation 0.997 0.730 1.360 0.984
Acute rejection after 1 year of transplantation 0.476 0.150 1.515 0.209
Pretransplantation recipient weight >65 kg (more than 4" quartile) 1.298 0915 1.841 0.144
Posttransplantation weight gain >10% (more than 4" quartile) 2.090 0.622 7.024 0.233
CI = confidence interval, IS = immunosuppressant, IL-2 = interleukin-2, Ab = antibody.
1.0 1 1.0 1
o 0.8 1 o 0.8 1
[ o
8 06- 8 06+
2 8
5 041 8 041
8 S
= P<0.00001 5 P<0.00001
0.2 1 ) 0.2 1
—— Cyclosporine (n=759) —— HBYV free (n=882)
—— Tacrolimus (n=154) —— HBV (+) (n=31)
0.0 T T T T T T T T T T 0.0 T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 0 1 2 4 5 6 7 8 10 11 12
Post-transplant years Post-transplant years
Fig. 2. Different incidence of overall post-transplant diabetes Fig. 3. Different incidence of overall post-transplant diabetes

mellitus by the types of immunosuppressive agents. mellitus by the status of hepatitis B virus (HBV) infection.



Table 3. Logistic regression analysis for risk factors associated with the E-PTDM and L-PTDM development

E-PTDM/CI (95.0% L-PTDM/CI (95.0%
Risk factors (1?act1idos L) P-value ?a(:idos L) P-value
Lower  Upper Lower Upper
Female recipient 1.451 0.848 2483 0.175 1.310  0.882 1.945 0.181
Recipient age (reference: <25 years old)
25~34 years old 0.585 0.147 2323 0.446 4981  1.158 21413 0.031
35~44 years old 2412 0.690 8435 0.168 9476 2230  40.267 0.002
45~54 years old 3.091 0.865 11.049 0.082 14899 3452 64300 <0.001
>55 years old 6.255 1.701  23.005 0.006 25713 5713 115619 <0.001
Donor type (reference: living related)
Living unrelated 0.942 0.528 1.681 0.841 1.680  1.109 2.547 0.014
Deceased 1.347 0424 4280 0.614 1948  0.717 5.294 0.191
ABO type compatible (ABO not identical) 1.720 0.938 3.156 0.080 1.278  0.791 2.066 0.317
Hepatitis B viremia recipient 4.198 1.611 10935 0.003 3.043 1329 6.967 0.008
Hepatitis C viremia recipient 0.453 0.058 3.528 0.450 0.761  0.293 1.979 0.575
Dialysis mode (reference: preemptive)
Hemodialysis 1.131 0399  3.208 0.817 1270  0.682 2.364 0451
CAPD 1.088 0.327 3.619 0.890 0921 0420 2.022 0.838
Dialysis duration (reference: preemptive)
<12 months 1.959 0777 4937 0.154 0.790 0436 1.432 0.438
12~35 months 1.728 0.663  4.504 0.263 0935  0.508 1.720 0.828
>36 months 1.700 0.624  4.634 0.299 0.639  0.330 1.239 0.185
Tacrolimus-based IS (reference: cyclosporine-based IS)  2.812 1.642 4815 <0.001 2202 1404 3454 0.001
IL-2 receptor-binding monoclonal antibody, not used 0.881 0.459 1.691 0.703 2059  L.155 3.669 0.014
Double immunosuppressant regimens used 0.607 0.344 1.074 0.086 1.576  1.064 2.333 0.023
Acute rejection within 1 year of transplantation 1.031 0.592 1.796 0913 0954  0.643 1.418 0.817
Acute rejection after 1 year of transplantation - - - - 0425  0.121 1.491 0.181
Pretransplantation recipient weight >65 kg
(more than 4™ quartile) 1.119 0.618  2.025 0.711 1470 0954 2.265 0.081
Posttransplantation weight gain >10%
(more than 4™ quartile) - - - - 1232 0.787 1.929 0.362

E-PTDM = early-onset posttransplantation diabetes mellitus; L-PTDM = late-onset posttransplantation diabetes mellitus; CI = confidence interval;

IS = immunosuppression; IL-2 = interleukin-2.
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