Application of a PBPK/PD model to describe the impact of CYP2C19
polymorphisms on the pharmacokinetics and response to clopidogrel

Manoranjenni Chetty,! Khaled, Abduljalilt, Maurice Dickins,! Masoud Jamei,?
Amin Rostami-Hodjegan 12

f ) 1Simcyp (A Certara Company), Blades Enterprise Centre, Sheffield, UK
C E RTARA® Manchester Pharmacy School, Manchester University, Manchester

manoranjenni.chetty@certara.com

simiil

simulator | consultancy | education

Introduction
CYP2C19 is a key enzyme that converts the prodrug clopidogrel (Clopi) to its active metabolite (Clopi-H4), while esterases hydrolyse

Clopi to an inactive carboxylic acid metabolite. Significant differences in PK and response to Clopi have been observed in patient groups
with differing CYP2C19 activity.

The aim of this study was to develop a PBPK/PD model to simulate the impact of CYP2C19 polymorphisms on the pharmacokinetics
(PK) and pharmacodynamics (PD) of Clopi. A PBPK/PD model will be useful to explore the impact of various scenarios that may
influence CYP2C19 activity and Clopi response, such as different population groups, comedications and disease states.

Methods

PBPK model: The model described by Djebli et alt was constructed. The model accounted for
Clopi, its intermediate metabolite and its active metabolite (Clopi-H4), as shown below.
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Differences in PK profiles and PK parameters of Clopi and Clopi-H4 with extensive (EM),
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aggregation (MPA%) as the response marker, was used with the Simcyp custom lua scripting
feature. Input from PBPK model was unbound plasma concentrations of clopi-H4.

Study design: Based on the clinical trial 1. Simulations of 10 trials of 10 virtual Caucasian healthy
volunteers, aged between 20 and 50 years (50% female) was performed using Simcyp Simulator
V15 R1. A Clopi loading dose of 300mg was followed by 75mg QD for 5 days.

Predicted Mean Values of Systemic concentration in plasma of clopidogrel over Time

Results
The simulated concentration-time profiles of Clopi and Clopi-H4 in the

3 CYP2C19 phenotypes are shown in Figure 1 & Figure 2. Ratios of the

predicted (Pred):observed (Obs) PK AUCs are shown in Table 1.
Pred:Obs response ratios also appear in Table 1.
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Table 1 : AUC ratios in EM, IM and PM
Phenotype Day 1 Day1 Day 5 Day 5 Response AUC

12 24 36 48 60 72 84 96 108 120
Time (h)
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Figure 1 : Clopi PK profiles in EM, IM and PM
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Conclusions
The PBPK/PD model for clopidogrel recovered the clinically observed time
differences in PK and response acceptably. This model will be useful to —
explore PK changes and potential dosage adjustments for clopidogrel Figure 2: Clopi-H4 profiles in EM, IM and PM
when used in the presence of variables that may impact on CYP2C19
activity.
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