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Posttransplant Diabetes Mellitus after Liver Transplantation:
Risk Factors for Persistence

Byeong Ju Kang, M.D., Hyung Woo Park, M.D. and Yang Won Nah, M.D.

Department of Surgery, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Korea

Background: The leading causes of late deaths after transplant were graft failure, malignancy, cardiovascular disease and renal
failure. Diabetes mellitus (DM) is one of the greatest contributing factors to these late events, but also one of the most modifiable.
This study was conducted to identify the incidence and time course of posttransplant diabetes mellitus (PTDM) after liver trans-
plantation (LT) and evaluate the factors related to the development and reversal of PTDM.

Methods: Patients who underwent LT between 2002 and 2015 at Ulsan University Hospital, were followed for more than 3 months
and had no history of preoperative DM were the subject of this study. The authors investigated the incidence and time course
of PTDM. Recipient factors, donor factors and postoperative factors presumed to contribute to the development and reversal
of PTDM were investigated. Moreover, the effects of PTDM on the survival of liver transplant recipients were also investigated.
Results: PTDM developed in 13 (16.5%) of 79 patients who fulfilled the inclusion criteria a median of 35 days after LT. There were
no significant factors contributing to the development of PTDM. Five of the 13 PTDM patients recovered from the diabetic condition
5 to 38 months after the diagnosis of PTDM. Higher postoperative magnesium levels (2=0.022), development of acute cellular
rejection (2=0.01), and steroid pulse therapy (2=0.045) were the predictive factors for reversal of PTDM. PTDM had no impact
on patient survival (7=0.529).

Conclusions: PTDM usually developed soon after LT operation and was reversible in 41% of the cases, especially when it is associated
with steroid pulse therapy for acute cellular rejection. The association between serum magnesium level and reversibility of PTDM
after LT needs further study to clarify the cause-and-effect relationship.
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125 Liver transplant recipients at UUH
March 2002~November 2015
86 Deceased donor and 39 living donor followed
at least 3 months as of March 2016

46 Patients excluded
40 Preoperative DM
6 Death within 2 months

4

79 Patients eligible for this study
47 Deceased donor and 32 living donor

Fig. 1. Eligibility and enrollment of the patient. Abbreviations:
UUH, Ulsan University Hospital; DM, diabetes mellitus.
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Fig. 2. Cumulative incidence of posttransplant diabetes mellitus.
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Table 1. Factors associated with the development of PTDM

PTDM
(n=13)

No PTDM

(0=66) Pvalue

Variable

Preoperative recipient factor

Age (yr) 52.46 £9.896 52.05+8917 0.880
Male sex 11 (85) 438 (73) 0.498
BMI (kg/m®) 24.72+2.30 24.38+3.34 0.732
Family history of 0 5(8) 0.584
DM
MELD score 17.85+8.678 16.02+£7.993  0.459
CTP score 9.62+2.219 84512348 0.104
Random plasma 128 £44.319 1194+44.735 0.538
glucose
HCV vs. non-HCV 0.124
etiology
HCV 2 (15) 2 (3)
Non-HCV 11 (85) 64 (97)
Presence of HCC 7 (54) 36 (55) 0.963
Donor factor
Age (yr) 37.85+16.47 38.05+15.02 0.966
Male sex 12 (92) 46 (70) 0.167
BMI (kg/m®) 22.14+3.63 24294392  0.081

Donor DM 1(8) 3(5) 0.495

OP type (DDLT) 10 (77) 37 (66) 0.161
Postoperative factor

Immunosuppressant 0.124
Tacrolimus 11 (85) 64 (97)
CsA 2 (15) 2 (3)

POD 1 Mg level 1.95+0.25 1.94+0.29 0.922

Acute cellular 4 (30.8) 15 (23.1)  0.724
rejection

Pulse therapy 3 (13) 8 (12) 0.377

Data are presented as mean=+SD or number (%).
Abbreviations: PTDM, posttransplant diabetes mellitus; BMI, body
mass index; DM, diabetes mellitus; MELD, Model for End-Stage
Liver Disease; CTP, Child-Turcott-Pugh; HCV, hepatitis C virus;
HCC, hepatocellular carcinoma; OP, operation; DDLT, deceased
donor liver transplantation; CsA, cyclosporine; POD, postoperative
day; Mg, magnesium.
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9J&}A| ZFo]7t U= W4 glglth CHC 3219 50%(2/4)
o] ] PTDMo| ¥FA3l T U 2] 3k215-9] 14.7%(11/75)
oA PTDMo] W5t l=d, $A14 72442 it 4=
& A 229 Pk £2x]= PTDMEo| A 128 mg/dL, %
oA 119 mg/dLG=1] Fo/d-2 §lAThH(2=0.538). A+

Table 2. Factors associated with reversibility of PTDM

Transient

Persistent Pvalue
PTDM (n=5)

Variable PTDM (n=7)

Preoperative recipient factor

Age (yr) 56.20+4.44 50.57+£12.726  0.432
Male sex 3 (60) 7 (100) 0.152
BMI (kg/m’) 2567+1.31 24.05+2.86 0.220
Family history of 0 0
DM
Random plasma 102.40£18.12 143.71£53.12  0.268
glucose
HCV vs. non-HCV 0.152
etiology
HCV 2 (40) 0
Non-HCV 3 (60) 13 (100)
Present of HCC 4 (80) 2 (29) 0.242
Donor factor
Age (yr) 4820+£1299 30.57£16.70  0.078
Male sex 4 (80) 7 (100) 0.417
BMI (kg/m?) 22.70£2.13 21.75+£4.56 0.679
Donor DM 0 0 1.000
OP type (DDLT) 1 (20) 2 (29) 1.000
Postoperative factor
Immunosuppression 1.000
Tacrolimus 4 (80) 6 (86)
CsA 1 (20) 1 (14)
POD 1 Mg level 2.10£0.2 1.8+0.18 0.022
Acute cellular 4 (80) 0 0.010
rejection
Pulse therapy 3 (60) 0 0.045

Data are presented as mean+SD or number (%).
Abbreviations: PTDM, posttransplant diabetes mellitus; BMI, body
mass index; DM, diabetes mellitus; HCV, hepatitis C virus; HCC,
hepatocellular carcinoma; OP, operation; DDLT, deceased donor
liver transplantation; CsA, cyclosporine; POD, postoperative day;
Mg, magnesium.
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Table 3. Treatment type of posttransplant diabetes mellitus patient

Variable No. (%)
No medication 1 (7.7
Insulin 5 (38.5)
OHA 5 (38.5)
Insulin+OHA 2 (154)
Total 13 (100)

Abbreviation: OHA, oral hypoglycemic agent.
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Fig. 3. Cumulative survival curves according to the presence of
posttransplant diabetes mellitus (PTMD).
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