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ABSTRACT

Tacrolimus is a highly effective immunosuppressant but has a narrow therapeutic index with high
pharmacokinetic variability. This study aimed to characterize the population pharmacokinetics of tacrolimus
and to explore clinical factors that could explain the pharmacokinetic variability of tacrolimus during the 8th
day to the 6th month after liver transplantation. A total of 1,012 tacrolimus concentration-time measurements
from 50 recipients receiving oral immediate-release tacrolimus were analyzed by nonlinear mixed effects
approach using NONMEM. In addition, thirteen clinical covariates including body weight, hemoglobin (HB),
hematocrit (HCT), liver function tests (AST, ALT, ALP, GGT, TB, DB), renal function tests (BUN, SCr), albumin
and a number of post-operative days were tested to explore their influential effects on the pharmacokinetic
variability. It was found that pharmacokinetic properties of tacrolimus were best described by a one-
compartment model with first order absorption and elimination. HB and total bilirubin (TB) significantly
affected the oral clearance (CL/F) of tacrolimus. Increased levels of HB or TB would result in a decrease in the
CL/F of tacrolimus as indicated in the following equation. CL/F = 26.2 x (HB/11)98%2 x (TB/1.9)=00% | /h. None
of the tested clinical factors were found to significantly influence the apparent volume of distribution of
tacrolimus. This finding suggests that HB and TB are significant factors influencing the CL/F of tacrolimus in
Thai liver transplant patients. Therefore, these two clinical factors should be considered in determining the
tacrolimus dosage during the first 6 months’ post-transplantation.
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M5197 4 uansransUszIiuANNgnFBILas
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Am515iwesaléann final model wWisuiieuiuand
1#21nn1591 bootstrap uiAfléan final model

agluy9 95% confidence interval 98¢ bootstrap
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LAAITIAINYNADILALLNUITAUVBILUUTIABY
d40nAaRINUNANITUTZLIUA87T visual predictive
check inud1A1sedve1Ninlaaduantdis 90%

prediction interval Lile3o8ay 3.19

A151991 4 AN EMEIMILAFTaaUAERSUTEINNSVRIE M LASALENN base model, final model tazns

NAAOUAINYNABIVBILUUTIABINETT bootstrap

Parameters Base model Final model* Bootstrap®
Estimate® %RSE Estimate® %RSE Median 95% ClI
CL/F (L/h) 25.60 7.89 26.20 7.33 26.46 22.60 - 30.70
Ve (CV%) 41.20 21.50 40.10 22.60 40.08 29.77 - 50.09
OHB - - -0.802 20.90 -0.773 -1.17 to -0.35
Orp - - -0.096  37.10 011 -0.24 to -0.04
V/F (L) 944 30 890 21.50 1034.45 552 - 1830
IVye (CV%) 86.70 38 80.30 37.80 80.52 0.2-130
Ka (h) 4.48, fixed - 4.48, fixed - 4.48, fixed -
Residual variability, 6.61 11.7 6.05 11.6 5.97 (2.44) 4.7 - 7.46
additive error, (SD) (2.57) (2.46)
(ng/mL)

* Final model:  CL/F(L/hr) = 8¢, /px(HB/1

1)%u8x TB /1.7°78

- ?Population mean value of base and final model from NONMEM analysis

- Assessed by nonparametric bootstrap method (n=1000 iterations) of final model

- relative standard error (RSE) is calculated as 100 x (SD/mean value);

- 95% nonparametric confidential interval (95% Cl) is

estimate

displayed as the 2.5", 97.5" percentile of bootstrap

- interindividual variability (IIV) is calculated as SORT(mean value) x 100%

- CL/F, apparent oral clearance (L/h); V/F, apparent volume of distribution (L); Ka, absorption rate

constant (/h); HB, hemoglobin (g/dL); TB, total bilirubin; 85, influential factor for hemoglobin on CL/F;

01, influential factor for total bilirubin on CL/F
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