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Study on Population PK-PD Model of Clopidogrel in Patients with Coronary Heart Disease

MA Ruilan'?, CHEN Xinli!, YU Feng?®, WU Hui!(1.Department of Pharmacy, the First Affiliated Hospital of Kunming
Medical University, Kunming 650032, China; 2.Institute of Medical Biology, Chinese Academy of Medical Sciences, Kunming
650031, China; 3.School of Basic Medicine and Clinical Pharmacy, China Pharmaceutical University, Nanjing 211198, China)

ABSTRACT: OBJECTIVE To establish a population pharmacokinetic-pharmadynamic(PK-PD) model of clopidogrel in
patients with coronary heart disease, so as to provide clinical basis for early diagnosis and intervention of clopidogrel resistance.
METHODS The 101 patients with coronary heart disease were prospectively collected. Clopidogrel active metabolite
(Clop-AM) concentration and maximum platelet aggregation rate(MAR) were used as pharmacokinetic and pharmacodynamic
indicators. Nonlinear mixed effect model was used to quantitatively investigate the factors affecting clopidogrel resistance, such
as gender, age, body mass index(BMI), CYP2CI19 genotype and complications, and to establish a population PK-PD models of
clopidogrel in patients with coronary heart disease. RESULTS The typical population value of the apparent clearance rate of
Clop-AM was 2 910 L-h~!. BMI had an effect on the apparent clearance of Clop-AM. The final model formula was CL=2
910%x(BM1/25.09)%3.22. The mean prediction error(MPE) and the root mean square prediction error(RMSE) were PK/PD:
MPE=0.14, RMSE=10.77; PK: MPE=0.26, RMSE=2.91, PD: MPE=0.05, RMSE=17.10. CONCLUSION The population
PK-PD model of clopidogrel in patients with coronary heart disease has been preliminarily established. Clop-AM clearance is
accelerated in patients with high BMI. It has certain reference value for individualized administration of clopidogrel.
KEYWORDS: clopidogrel; clopidogrel active metabolite; CYP2C19 gene; population PK-PD; body mass index
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Fig.1 Pharmacokinetic structural model for clopidogrel

D —duration of absorption; kl3—rate constant for first-order phase;
k32-rate constant for formation from precursor; k34-rate constant for
distribution of precursor; k43-rate constant for return of precursor to
plasma; V,/F—apparent volume of distribution for Clop-AM.
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Fig. 2 Pharmacodynamic structural model for maximum
platelet aggregation rate
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Tab.1 Basic data of research object

I PR 7} BARm=101)
R 63.79+9.41
P /n(%)

% 77(76.24)
& 24(23.76)
BMI/kg-m™ 25.09+3.21
P F M /m? 1.71£0.16
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2 RUBEIR IR /n(%) 41(40.59)
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ACEI 28(27.72)
ARB 46(45.54)
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EAIN IR, s S5 E2i) 30(29.7)
CYP2C19%:H B 5345 (n,%)
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T
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Fig.3 CYP2C19 genetic analysis
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Tab.2 CYP2CI9 genotype and allele frequency
e PRI AU (%) S L RITE I (%)

SR Y %
GG GA  AA G A

CYP2C19%*2 54(53.47) 38(37.62) 9(8.91) 146(72.28) 56(27.72) 0.38 0.54

CYP2C19%*3 90(89.11) 11(10.89) 0(0) 191(94.55) 11(5.45) 0.330.56
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Tab.3 PK parameter estimation of final model

S8 E2iCi f&iHE  RSE/%
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Tab. 4 PD parameter estimation of final model
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Tab. 5 Forward inclusion and backward exclusion results of
covariates

PrE i AOFV LR CRET)
ERIELPN
BMI —14.194 B
CYP2C19 F:H AL -9.477 2
Bt/ R -5.220 £
1o J S Bk
Bt /MR R 5.220 &
CYP2C19 3K #l 9.477 i
BMI 14.194 B

F6 RAHENNERE SR

Tab. 6 Verification of accuracy and precision of final model

FEEAY MPE RMSE
PK-PD 0.14 10.77
PK 0.26 291
PD —0.05 17.10

3 g

5T H NONMEM, DL Ui B AR
Clop-AM Il 254 5 ) PK F84%, MAR & PD $847,
ERELET BAEEN ., R . BMILL, CYP2CI9 #
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PD M E, A T — 008 E AR
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Fig. 4 Scatterplot of observed concentration and prediction concentration of clopidogrel active metabolite
a—observed concentration vs IPRED; b—observed concentration vs PRED; c—-CWRES vs PRED; d—-CWRES vs time.
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(WG BRSBTS HE R 3.22,
Clop-AM HYFMIE BRR A BB E R 2 910 L-h ',
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