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ABSTRACT

Background: New onset diabetes is a major complication after kidney transplantation. However, the natural
course of posttransplantation diabetes mellitus (PTDM) remains unclear. The aim of this study was to

demonstrate the detailed natural courses of PTDM according to the onset and persistency of hyperglycemia,

and to investigate risk factors for development of different courses of PTDM in renal allograft recipients.

Methods: A total of 77 renal allograft recipients without previously known diabetes were enrolled and
performed a serial 75 g oral glucose tolerance test at 0, 1, and 7 years after kidney transplantation. Patients

were classified according to the onset and persistency of PTDM: early PTMD (E-PTDM), late PTDM

(L-PTDM), persistent PTDM (P-PTDM), transient PTMD (T-PTDM), and non-PTDN (N-PTDM).

Results: The incidence of each group was as follows: E-PTDM, 39%; L-PTDM, 11.7%; P-PTDM, 23.4%
T-PTDM, 15.6%; N-PTDM, 49.3%. Tacrolimus and female gender were associated with the development of
E-PTDM. Among E-PTDM, age at transplantation was a high risk factor for the development of P-PTDM.

Higher BMI at yearl was associated with the development of L-PTDM.

Conclusion: Different risk factors were associated with various natural courses of PTDM. Since old age and
female gender are not modifiable risk factors, it may be important to modify immunosuppressive therapy regimens
for the prevention of E-PTDM and control of body weight for L-PTDM. (J Kor Endocrinol Soc 21:373~381, 2006)
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Fig. 1. Different clinical courses of posttransplantation diabetes mellitus (PTDM)
in renal allograft recipients. E-PTDM, early PTDM NGT; L-PTDM, late PTDM
NGT, normal glucose tolerance; N-PTDM, non-PTDM until 7 year posttrnasplant;
P-PTDM, persistent PTDM; T-PTDM, transient PTDM.
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Fig. 2. Serial changes in insulin secretion, SecrAUC (A), insulin sensitivity (ISI) (B), ASecrAUC (C), and AISI (D). ISI,
insulin sensitivity index (}]molkg'1 -min’lpmol'l); AISI, ISI (at year 1 or 7) - ISI (at baseline); L-PTDM, late
posttransplantation diabetes mellitus (PTDM); N-PTDM, non-PTDM until 7 year posttransplant; P-PTDM, persistent PTDM;
SecrAUC, index of f-cell function (SecrAUCksuin / SectAUCGHcose); 2 SecrAUC, SecrAUC (at year 1 or 7) - SecrAUC (at

baseline); T-PTDM, transient PTDM.

* P < 0.05 compared with N-PTDM at each time point by the Kruskal-Wallis test.
*% P < 0.001 compared with N-PTDM at each time point by the Kruskal-Wallis test.
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Table 1. Baseline clinical characteristics in E-PTDM vs. non-PTDM

E-PTDM non-PTDM P
N (% of female) 30 (50) 47 (25) 0.028
Age (years) 39.7 £ 12.0 343 + 9.3 0.028
Family history of diabetes” 11 (36.7) 9 (19.1) NS
Duration of dialysis (months) 10.5 + 13.8 15.8 + 20.5 NS
HCV infection 1 (2.1 2 (6.7) NS
Living unrelated donor 14 (46.7) 10 (21.3) 0.019
BMI (kg/m®) 215 + 3.3 213 + 2.7 NS
Total cholesterol (mmol/L) 43 £ 0.8 40 £ 09 NS
Triglyceride (mmol/L) 2.1 £ 1.1 20 £ 1.1 NS
FPG (mmol/L) 48 + 0.4 46 + 05 NS
SecrAUC 39.1 = 17.9 40.6 = 14.5 NS
ISI (x 107) 119 + 1.5 123 + 1.5 0.231

Data are means = SD or n (%) unless otherwise indicated.

E-PTDM, early posttransplantation diabetes mellitus (PTDM);

HCV, hepatitis C virus FPG, fasting plasma glucose

SecrAUC, index of f-cell function (SecrAUCrsin / SecrAUCGcose); ISL, insulin sensitivity index (leolkg'1 - min’"

pmol™).
* Family history of diabetes in a first-degree relative.

Table 2. Immunosuppressive agent regimen

E-PTDM (N = 30)

Non-PTDM (N = 47)

P-PTDM T-PTDM  Total (%) L-PTDM N-PTDM  Total (%)
Double regimen
Corticosteroid + CsA 1 3 (10) 2 16 18 (38.3)
Corticosteroid + tacrolimus 4 10 (33.3) 2 6 8 (17.0)
Triple regimen
Corticosteroid + CsA + MMF 9 7 16 (53.3) 5 16 21 (44.7)
Corticosteroid + tacrolimus + MMF 1 0 1 3.4) 0 0 0 (0)

Data are n (%).

CsA, cyclosporine A; E-PTDM, early posttransplantation diabetes mellitus (PTDM); L-PTDM, late PTDM; MMF,
mycophenolate mofetil; N-PTDM, non-PTDM until 7 year posttransplant; P-PTDM, persistent PTDM; T-PTDM,

transient PTDM.

- 376 -



— Sted 9] 119 Aeld 3 el Akl Al G X A —

ulel] Zha=lo] IltkFig. 2A, 2B). o4 AFE JEE OJ3F Xjol & HolA| SihFig. 2C, 2D).
ulsdt QeERiztrgel wakeks by 54 B4 eE

AIXHOIAL 114 HAHT} Tlad=| olALA
W sl olgelvnlge] A4 PPIDMOl} LPIDM o o ;:Jo'ﬁ 18 PTDM @rdin B3 2as
E Zsgstel on e Ao, ediztagel Wt K
= A2 o2 §32 PIDMOE Fefsl=tl] SA-Z o]4 & 144 E-PTDM X+ non-PTDM ¥A1=9] 914

Table 3. Multivariate analysis of risk factors for early PTDM vs. non-PTDM at baseline

Factors Odds ratio 95% CI P
Sex 6.20 1.33~28.86 0.020
Age 1.02 0.95~1.10 NS
Family history of diabetes” 1.84 0.38~9.03 NS
Living unrelated donor 241 0.50~11.67 NS
Tacrolimus 18.49 1.73~197.30 0.016
MMF 3.83 0.54~27.24 NS
BMI (kg/m®) 0.95 0.75~1.19 NS
FPG (mmol/L) 3.52 0.63~19.76 NS
Total cholesterol (mmo/L) 1.26 0.46~3.45 NS
Triglyceride (mmol/L) 1.10 0.56~2.18 NS

E-PTDM, early posttransplantation diabetes mellitus (PTDM); MMF, mycophenolate mofetil; FPG, fasting plasma
glucose.
* Family history of diabetes in a first-degree relative.

Table 4. Clinical characteristics of different courses of PTDM at 1 year posttransplant

E-PTDM (N = 30) Non-PTDM (N = 40)
P-PTDM T-PTDM P L-PTDM N-PTDM P

N (% of female) 18 (61.1) 12 (33.3) NS 9 (28.6) 38 (26.3) NS
Age (years) 453 + 10.1 313 £ 97 0.004 347 £ 10.6 342 + 92 NS
Family history of diabetes” (%) 8 (44.4) 3 (25) NS 1 (11.1) 8 (21.1) NS
Duration of dialysis (months) 132 + 16.1 64 + 8.6 NS 7.6 £ 153 17.7 £ 212 NS
HCV infection 2 (1L.1) 0 (0) NS 0 (0) 1 (2.6) NS
Living unrelated donor 8 (66.7) 6 (50) NS 2 (22.2) 8 (21.1) NS
Tacrolimus 7 (38.9) 4 (33.3) NS 2 (22.2) 6 (15.8) NS
MMF 10 (55.6) 7 (58.3) NS 5 (55.6) 16 (42.1) NS
Acute rejection’ 4 (222) 0 (0) NS 1 (1L.1) 8 (21.1) NS
BMI (kg/mz)Jr 240 £ 33 200 + 23 0.001 240 £ 3.1 21.6 £+ 27 0.026
Total cholesterol (mmol/L)Jr 6.4 + 1.0 57 £+ 1.0 NS 62 + 0.8 56 + 1.1 NS
Triglyceride (mmol/L)Jr 22 £ 0.7 23 £ 0.8 NS 28 £ 1.2 2.1 £ 0.8 NS
FPG (mmol/L)" 6.5 + 1.1 52 £ 06 0001 57 £ 0.6 53 £ 06 0.044
SecrAUC’ 127 £+ 78 232 + 154 NS 200 £+ 57 294 + 183 NS
ISI (x 102 90 + 15 103 =14 NS 108 + 08 110 +21 NS

Data are means * SD or n (%) unless otherwise indicated.

CsA, cyclosporine A; E-PTDM, early posttransplantation diabetes mellitus (PTDM); FPG, fasting plasma glucose HCV,
hepatitis C virus; ISI, insulin sensitivity index (pmolkg'lmin'lpmol'l); L-PTDM, late PTDM; MMF, mycophenolate
mofetil. N-PTDM, non-PTDN until 7 year posttransplant; P-PTDM, persistent PTDM; SecrAUC, index of f-cell
function (SecrAUChgiin / SecrAUCGglucose); T-PTDM, transient PTDM.

* Family history of diabetes in a first-degree relative.

t data are at 1 year posttransplant.
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Table 5. Multivariate analysis of risk factors for P-PTDM vs. T-PTDM and L-PTDM vs.

N-PTDM at 1 year posttransplant

P-PTDM vs. T-PTDM

L-PTDM vs. N-PTDM

Factors Odds ratio 95% CI P Odds ratio 95% CI P

Sex 3.17 0.22~45.82 NS 0.63 0.09~4.62 NS
Age 1.16 1.00~1.35 0.045 0.95 0.86~1.05 NS
Family history of diabetes” 6.31 0.26~154.49 NS 0.44 0.04~4.68 NS
Tacrolimus 0.60 0.04~8.30 NS 2.30 0.31~16.86 NS
BMI (kg/m®) at year 1 1.53 0.86-2.75 NS 1.54 1.05~2.26 0.026

L-PTDM, late posttransplantation diabetes mellitus (PTDM); N-PTDM, non-PTDM until 7 year posttransplant;

P-PTDM, persistent PTDM; T-PTDM, transient PTDM.

* Family history of diabetes in a first-degree relative.
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