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CONTEXT

=Importance of nevirapine
v'backbone of HAART in resource limited countries
v'"No pharmacokinetic studies in the Cambodian population
=Pharmacokinetics of nevirapine
v'metabolized by CYP2B6 and CYP3A which are regulated by the Pregnane X
receptor (PXR)
v'weak substrate of the P-glycoprotein (P-gP) efflux transporter
=Pharmacogenetics of nevirapine
veffect of five polymorphisms investigated on nevirapine apparent clearance in the
Cambodian population investigated using nonlinear mixed effect models (1)
2CYP2B6 516G/T associated with steady-state NVP clearance (CI/F) in HIV-
infected Cambodians
v'Sequenom assay previously designed for the pharmacogenetics of efavirenz and
nevirapine (2)

ANRS 12154 - PECAN- study desig

= Patients
v'170 HIV-1 infected from the ESTHER cohort
v'Hospital Calmette, Phnom Penh Cambodia
= Treatment
v'nevirapine (200mg bid)
v'nucleoside reverse transcriptase inhibitors
S Stavudine + Lamivudine or Zidovudine + Lamivudine
v'WHO prequalified generic fixed dose combinations from India

OBJECTIVE

=To more thoroughly investigate CYP2B6 and other genes using the Sequenom
assay design and nonlinear mixed effect modeling
=To inform on genetic variation of these polymorphisms in the Cambodian population

METHODS

=PK sampling
v'before morning dose intake
v'18 months (M18) and 36 months (M36) after antiretroviral drug regimen onset
v'additional samples at 1, 2, 4 and 8h post intake in 10 patients

=Population pharmacokinetic model
v'built on the 170 patients of the PECAN study
v'one compartment model parameterized in first order absorption (ka), apparent
clearance (CI/F) and apparent volume of distribution (V/F)
v'exponential model for the between and within subject random effects on CI/F only
v'constant error model for the residuals
v'estimation using the SAEM algorithm implemented in Monolix 2.4

*Phenotype
v'derivation of the Empirical Bayes Estimates of the individual CI/F at each
occasion
v'’computation of the average individual CI/F across the occasions

RESULTS
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Genetic Analyses
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=Genotyping
v'129 patients agreed for an extended genotyping
v'Sequenom platform
2chromosome 3: 49 SNPS on NR1I2 (PXR)
>chromosome 7: 63 on ABCB1 (P-gp), 1 on CYP3A5 and 36 on CYP3A4
Schromosome 19: 1 on CYP2A6 and 47 on CYP2B6
=Haplotypes definition
v'blocks defined with the D’ confidence intervals method in Haploview (3)
v'phasing inferred using the standard E-M algorithm in Plink (4)
= Analyses
v'regression on rare allele dosage
Jadditive genetic model assumption
v'Wald test on effect coefficients
v'adjustment for the CYP2B6 516G/T status

=Multiple tests correction using the False Discovery Rate (5)

Pharmacogenetic Analyses —
=Median (range) average individual CI/F : 2.6 (1-7.8) L/h
=Univariate associations with CI/F (P=0.03 to 4.6x10%)
v'17 SNPs in CYP2B6
v1in CYP3A4
v'6 haplotypes in CYP2B6
=*No other SNP independently associated to CI/F once
conditioning on CYP2B6 516G>T status (as shown on
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»3.4% and 5.6% of the patients with nevirapine residual
concentrations <3,000 ng/ml at M18 and M36
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viow precision on volume of distribution and
absorption constant rate parameters

= No individual SNPs beyond this haplotype block
independently predict NVP CI/F.
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