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Scope of the lecture:

The scope of this lecture reflects the influence of donor and recipient CYP3A5*3,
CYP3A4*22 and ABCBL1 genotypes on Tacrolimus pharmacokinetics and renal dysfunction in
adult and pediatric liver transplant recipients, as well as the need to carry out multicenter
prospective randomized clinical trials to properly qualify the clinical utility of genotyping
these single nucleotide polymorphisms before liver transplantation.

Learning objectives:

1. CYP3A5*3 and CYP3A4*22 alleles may explain in part the inter-individual
pharmacokinetic variability and differences in initial tacrolimus dose-requirement, and
clinical outcome in liver transplant recipients.

2. Donors carrying the CYP3A4*22 T allele show a significant decrease in tacrolimus
apparent clearance and 2-fold average increase in Co/D ratio.

3. CYP3A4 genotype of donors combined with CYP3A5 of donor and recipient genotypes
significantly influences tacrolimus blood concentrations in recipients and reflects the risk
of tacrolimus over or underexposure.

Extended abstract:

Previous studies in liver transplant aim to characterize the clinical impact of donor and
recipient genotypes on calcineurin inhibitors pharmacokinetics.

Focus on tacrolimus (Tac) interindividual pharmacokinetic variability, some studies in liver
transplant evaluated the influence of the CYP3A5*3, CYP3A4*22 and ABCBL1 genetic
polymorphisms in donors and recipients on Tac dose requirement and clinical outcomes, with
special emphasis in the incidence of acute rejection and nephrotoxicity.

The obtained results demonstrate that both donor and recipient CYP3A5 genotype
significantly influence Tac pharmacokinetics in adult and pediatric populations. The required
daily dose of Tac was approximately 2-3 times higher in carriers (recipients or/and donors) of
at least 1 CYP3A5*1 allele (expressing a functional CYP3A5 enzyme). In a meta-analysis
(n=336 patients), the rate of acute rejection was about 3-fold higher at first month in
recipients expressing this metabolizing enzyme than in non expressors (CYP3A5*3/*3).

The influence of CYP3A4*22 genotype on dose-normalized trough concentration (Co/D) was
observed in donors carrying the CYP3A4*22 T allele, with a significant decrease in Tac
apparent clearance about 30% and 2-fold average increase in Co/D ratio. No significant effect
of the recipient’s intestinal CYP3A4*22 T allele on Tac pharmacokinetics was observed, only
few studies reported a significant effect of CYP3A4*22 genotype on recipients at first week
after transplantation, however as time passed the CYP3A4 *22 genotype of the engrafted
livers had a stronger influence on Tac pharmacokinetics than the recipients’ genotype. This is
in agreement with the notion that early post-transplantation the intestinal metabolism by the



recipient is critical and its genotype influences Tac pharmacokinetics, but later in time the
hepatic metabolism by the engrafted liver becomes more important.

Concerning Tac renal dysfunction none of the CYP3A5*3, CYP3A4*22 and ABCB1 genetic
polymorphisms evaluated in donors and recipients had a significant impact on renal function
long-time after transplantation, but some studies showed an association between CYP3A5
genotype and Tac-related nephrotoxicity.

In summary, genotyping these single nucleotide polymorphisms before liver transplantation
in donors and recipients might be helpful for selecting the adequate initial daily Tac dose and
to achieve target concentrations. Nevertheless, prospective data from multicenter randomized
clinical trials are required to better qualify the clinical utility of genotyping these
polymorphisms.

References:

- Wang D, Guo Y, Wrighton SA, Cooke GE, Sadee W. Intronic polymorphism in CYP3A4
affects hepatic expression and response to statin drugs. Pgharmacogenomics J. 2011; 11(4):
274-286.

- Elens L, van Gelder T, Hesselink DA, Haufroid V, van Schaik RH. CYP3A4*22: promising
newly identified CYP3A4 variant allele for personalizing pharmacotherapy.
Pharmacogenomics. 2013; 14 (1):47-62.

- Provenzani A, Santeusanio A, Mathis E, Notarbartolo M, Labbozzetta M, Poma P, et al.
Pharmacogenetic considerations for optimizing tacrolimus dosing in liver and kidney
transplant patients. World J Gastroenterol. 2013; 19 (48):9156-9173.

- Gomez-Bravo MA, Salcedo M, Fondevila C, Suarez F, Castellote J, Rufian S, et al. Impact
of donor and recipient CYP3A5 and ABCBL1 genetic polymorphisms on tacrolimus dosage
requirements and rejection in Caucasian Spanish liver transplant patients. J Clin Pharmacol.
2013; 53 (11):1146-1154.

- Guy-Viterbo V, Baudet H, Elens L, Haufroid V, Lacaille F, Girard M, et al. Influence of
donor-recipient CYP3A4/5 genotypes, age and fluconazole on tacrolimus pharmacokinetics
in pediatric liver transplantation: a population approach. Pharmacogenomics. 2014; 15
(9):1207-1221.

- Chen YK, Han LZ, Xue F, Shen CH, Lu J, Yang TH, et al. Personalized tacrolimus dose
requirement by CYP3A5 but not ABCB1 or ACE genotyping in both recipient and donor
after pediatric liver transplantation. PLoS One. 2014; 9 (10):e109464.

- Fukudo M, Yano I, Yoshimura A, Masuda S, Uesugi M, Hosohata K, et al. Impact of
MDR1 and CYP3A5 on the oral clearance of tacrolimus and tacrolimus-related renal
dysfunction in adult living-donor liver transplant patients. Pharmacogenet Genomics. 2008;
18 (5):413-423.

- Uesugi M, Masuda S, Katsura T, Oike F, Takada Y, Inui K. Effect of intestinal CYP3A5 on
postoperative tacrolimus trough levels in living-donor liver transplant recipients.
Pharmacogenet Genomics. 2006; 16 (2):119-127.

- Uesugi M, Kikuchi M, Shinke H, Omura T, Yonezawa A, Matsubara K, et al. Impact of
cytochrome P450 3A5 polymorphism in graft livers on the frequency of acute cellular
rejection in living-donor liver transplantation. Pharmacogenet Genomics. 2014; 24
(7):356-366.

- ShiY, LiY, Tang J, Zhang J, Zou Y, Cai B, Wang L. Influence of CYP3A4, CYP3A5 and
MDR-1 polymorphisms on tacrolimus pharmacokinetics and early renal dysfunction in liver
transplant recipients. Gene. 2013; 512: 226-231.

- Monostory K, T6th K, Kiss A, Hafra E, Csikany N, Paulik J, et al. Personalizing initial



calcineurin inhibitor dosing by adjusting to donor CYP3A-status in liver transplant patients.

- Debette-Gratien M, Woillard JB, Picard N, Sebagh M, Loustaud-Ratti V, Sautereau D, et al.
Influence of donor and recipient CYP3A4, CYP3AS5, and ABCB1 genotypes on Clinical
Outcomes and nephrotoxicity in liver transplant recipients. Transplantation. 2016; 100 (10):
2129-2137.



