-

P
brought to you by .. CORE

View metadata, citation and similar papers at core.ac.uk

0o,

Tacrolimus Population Pharmacokinetic-Pharmacogenetic
Analysis and Bayesian Estimation in Renal Transplant

provided by Okina

universite

angers

Recipients

Submitted by Emmanuel Lemoine on Thu, 10/16/2014 - 14:02

Tacrolimus Population Pharmacokinetic-Pharmacogenetic Analysis and Bayesian

Titre Estimation in Renal Transplant Recipients

gﬁgﬁ(?aetion Article de revue
Benkali, Khaled [1], Prémaud, Aurelie [2], Picard, Nicolas [3], Rerolle, Jean-Philippe

Auteur [4], Toupance, Olivier [5], Hoizey, Guillaume [6], Turcant, Alain [7], Villemain,
Florence [8], Le Meur, Yannick [9], Marquet, Pierre [10], Rousseau, Annick [11]

Type Article scientifique dans une revue a comité de lecture

Année 2009

Langue Anglais

Date 2009/12/01

Numéro 12

Pagination 805 - 816

Volume 48

;réfffede la Clinical Pharmacokinetics

ISSN 1179-1926

Mots-clés Internal Medicine [12], Pharmacology/Toxicology [13], Pharmacotherapy [14]


https://core.ac.uk/display/52416505?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://okina.univ-angers.fr/publications?f[author]=7804
http://okina.univ-angers.fr/publications?f[author]=7805
http://okina.univ-angers.fr/publications?f[author]=7806
http://okina.univ-angers.fr/publications?f[author]=5219
http://okina.univ-angers.fr/publications?f[author]=7807
http://okina.univ-angers.fr/publications?f[author]=7808
http://okina.univ-angers.fr/publications?f[author]=7747
http://okina.univ-angers.fr/publications?f[author]=7809
http://okina.univ-angers.fr/publications?f[author]=7809
http://okina.univ-angers.fr/publications?f[author]=7810
http://okina.univ-angers.fr/publications?f[author]=5390
http://okina.univ-angers.fr/publications?f[author]=5387
http://okina.univ-angers.fr/publications?f[keyword]=7183
http://okina.univ-angers.fr/publications?f[keyword]=154
http://okina.univ-angers.fr/publications?f[keyword]=9229

Résumé en
anglais

URL de la
notice

DOI

Lien vers le
document

Objectives: The aims of this study were (i) to investigate the population
pharmacokinetics of tacrolimus in renal transplant recipients, including the influence
of biological and pharmacogenetic covariates; and (ii) to develop a Bayesian estimator
able to reliably estimate the individual pharmacokinetic parameters and inter-dose
area under the blood concentration-time curve (AUC) from 0 to 12 hours (AUC12) in
renal transplant patients. Methods: Full pharmacokinetic profiles were obtained from
32 renal transplant patients at weeks 1 and 2, and at months 1, 3 and 6 post-
transplantation. The population pharmacokinetic analysis was performed using the
nonlinear mixed-effect modelling software NONMEM® version VI. Patients’
genotypes were characterized by allelic discrimination for PXR —25385C>T genes.
Results: Tacrolimus pharmacokinetics were well described by a two-compartment
model combined with an Erlang distribution to describe the absorption phase, with
low additive and proportional residual errors of 1.6 ng/mL and 9%, respectively. Both
the haematocrit and PXR —25385C>T single nucleotide polymorphism (SNP) were
identified as significant covariates for apparent oral clearance (CL/F) of tacrolimus,
which allowed improvement of prediction accuracy. Specifically, CL/F decreased
gradually with the number of mutated alleles for the PXR —25385C>T SNP and was
inversely proportional to the haematocrit value. However, clinical criteria of
relevance, mainly the decrease in interindividual variability and residual error, led us
to retain only the haematocrit in the final model. Maximum a posteriori Bayesian
forecasting allowed accurate prediction of the tacrolimus AUC12 using only three
sampling times (at 0 hour [predose] and at 1 and 3 hours postdose) in addition to the
haematocrit value, with a nonsignificant mean AUC bias of 2% and good precision
(relative mean square error = 11%). Conclusion: Population pharmacokinetic analysis
of tacrolimus in renal transplant recipients showed a significant influence of the
haematocrit on its CL/F and led to the development of a Bayesian estimator
compatible with clinical practice and able to accurately predict tacrolimus individual
pharmacokinetic parameters and the AUC12.
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