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INTRODUCTION

9

In vitro studies have indicated that the 2 main
allelic variants of CYP2C9 prevalent in
Caucasians (*2 and *3) show reduced catalytic
activity compared to wild type (*1).

The aim of this study was to evaluate and
combine published data on the frequencies,
liver enzyme abundances and in vitro kinetic
data for specific CYP2C9 genotypes, in order to
predict corresponding in vivo oral clearances
(CL,,) of S-warfarin.
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An extensive search of the available literature
was carried out; each study was evaluated and

data from independent sources combined.

In combining the data, genotype frequencies
and CYP2C9 liver abundances were weighted
for study size (inclusion and exclusion criteria

are available on request).

Owing to a paucity of CYP2C9 genotype

specific abundance values, data were

combined to give mean enzyme abundances
for fast (*1/*1), intermediate (*1/*2, *1/*3, *2/*2,
*2/*3) and slow (*3/*3) metaboliser genotypes.

S-warfarin intrinsic clearances (CL, ) in different

int

in vitro systems were combined after

application of inter system extrapolation factors?*
(ISEF).
incubations (fu,,.) in each study was also noted.

The free fraction in microsomal

Genotype specific CL;, values with respect to
*1/*1 enzyme were calculated, assuming that
the in vitro activity of rCYP variant enzymes
represented the respective homozygous
genotype. Values of CL,, in heterozygous
genotypes were assumed to be the average of

those for homozygotes.

All available in vivo data describing the CL,, of
S-warfarin in different CYP2C9 genotypes were
combined (weighted for study size) to give

reference values.

The derived values (genotype frequencies,
CLs with

associated fu,, values) were used to simulate

abundances and S-warfarin

the Cl,, of S-warfarin for each genotype using

Simcyp Software (Version 6.0).

Table 1 Meta-analysis of CYP2C9 genotype
frequencies in European Caucasians

Genotype Frequency (%)
*141 *1*2 *1*3 %2172 *2/*3 *3/*3

Aithal et al., 2000 60.0 20.0 17.0 0.0 20 1.0
Allabi et al., 2003 67.0 182 116 0.0 1.6 0.8
Brockmoller et al., 2005 66.2 158 13.0 0.0 29 0.7
Burian et al., 2002 635 254 9.3 0.85 0.85 0.0
Coller et al., 2002 543 174 19.6 2.2 6.5 0.0
Gaikovitch et al., 2003 67.9 183 114 0.7 1.4 0.3
Jetter et al., 2004 577 269 115 3.8 0.0 0.0
Pederson et al., 2004 68.8 19.2 8.3 14 22 0.0
Stubbins et al., 1996 3.0 1.0
Taube et al., 2000 69.9 191 94 0.5 11 0.0
van der Weide etal., 2001  61.7 15.0 15.0 5.0 33 0.0
Yang et al., 2003 623 19.9 106 2.6 4.0 0.7
Yasar et al., 1999 66.7 186 11.6 0.5 19 0.7
Yasar et al., 2001 68.1 178 111 12 15 0.3
Weighted Mean % 672 186 111 11 17 0.3
Total n 2297 629 376 37 59 10
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Figure 1 Meta-analysis of CYP2C9 abundances for
WT (*1/*1), intermediate (*1/*2, *1/*3, *2/*2, *2/*3) and
slow (*3/*3) genotypes. Data are expressed as mean
+ s.d. The size of circles reflect the number of
observations.— indicates the weighted means derived
from the meta-analysis
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Table 2 CL,;, of S-warfarin in CYP2C9 Genotypes

rcyYP n Genotype % Decrease _CL‘"‘
Allele (l/min/pmol)
1 19 1M 0.111 R
*2 7 212 L\ 259 [ 0.082 \1
3 17 33 \ 84.6 \. 0017 , /|
r2 L) 130 /) 0007 {/
“ap3 N 423V 0.064
23 553 0.050

Meta-analysis: % decrease relative to *1 (weighted means)
ssumption that rCYP allele = homozygous genotype
% decreases for heterozygotes derived

E% decreases applied to the weighted mean *1/*1 CL;,,

References 20-27

Figure 2 a) Predicted and observed CL,, of S-
warfarin in different genotypes and b) comparison of
predicted and observed values and their associated
variability. Data are expressed as medians + 5" and
95t percentiles
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RESULTS

@ Based on 14 independent studies, the
frequencies of *1/*1, *1/*2, *1/*3, *2/*2, *2/*3
and *3/*3 genotypes were estimated to be 67.2,
18.6, 11.1, 1.1, 1.7 and 0.3%, respectively
(Table 1).

@ Mean enzyme abundances for fast (*1/*1),
intermediate (*1/*2, *1/*3, *2/*2, *2/*3) and slow
(*3/*3) metaboliser genotypes were 83.4, 75.8
and 23.0 pmol/mg of liver microsomal protein,
respectively (5 sources; Figure 1). All studies
used rCYP standards to quantify protein

concentrations.

@ The percentage decreases in CL,, relative to
*1/*1 for *1/*2, *1/*3, *2/*2, *2/*3 and *3/*3 were
13.0, 42.3, 25.9, 55.3, and 84.6%, respectively
(9 independent studies; Table 2).

@ Combined median observed CL,, values for S-
warfarin were 0.22, 0.15, 0.12, 0.14, 0.09 and
0.04 for *1/*1 (n=201), *1/*2 (n=43), *1/*3
(n=36), *2/*2 (n=2), *2/*3 (n=4) and *3/*3 (n=2),

respectively?8: 29,

@ There was concordance in the rank order of
predicted and observed values, despite the few
in vivo data available for some of the rare
genotypes (Figure 2a).

@ A significant correlation was found between the
predicted and observed (in vivo) values of the
CL,, of S-warfarin in the various genotypes (rP=
0.96, p < 0.001). Predicted values of CL , were
consistent with observed values (1.1-1.3-fold;
Figure 2b) with the exception of the value for
the very rare *3/*3 genotype (3.3-fold).

CONCLUSIONS

@ These data indicate that the combination of in
rCYP kinetic data with genetic and
accurate

vitro
demographic
prediction of the CL,,of S-warfarin in different

information allows

genotypes, although further data are required
for the rare *3/*3 genotype.

REFERENCES

*Proctor et al., 2004; Xenobiotica, 34: 151178

2Aithal et al., 2000; Pharmacogenetics, 10; 511-518

3Allabi et al., 2003; Br J Clin Pharmacol, 56 653-657

“Brockmoller et al., 2005; Clin Pharmacol Ther, 77: 35 (PI-106)

*Burian et al., 2002; Br J Clin Pharmacol, 52: 518-52

“Coller et al., 2002; Br J Clin Pharmacol, 54: 157-167

“Gaikovitch et al., 2003; Eur J Clin Pharmacol, 59:303-312 Dickman et al., 2001; Mol Pharmacol, 60: 382-38

“Jetter et al., 2004; Eur J Clin Pharmacol, 60:165-171 “Haining et al., 1996; Arch Biochem Biophys, 333: 447-458

“Pedersen et al., 2004; Basic Clin Pharmacol Toxicol, 94:151-152  Sullivan-Klose et al., 1996; ; Pharmacogenetics, 6: 341-349

#9Stubbins et al., 1996; Pharmacogenetics, 6: 429-439 #Takahashi et al., 1998; Pharmacogenetics, 8: 365-373

“Taube et al., 2000; Blood, 96: 1816-1819 “Takanashi et al., 2000; Pharmacogenetics, 10: 95-104

22Van der Weide et al., 2001Pharmacogenetics, 11:287-29 “Yamazaki et al., 1998; Biochem Pharmacol, 56: 243-251

#Yang et al., 2003; Fundam Clin Pharmacol, 17:373-376

Yasar et al., 1999; Biochem Biophys Res Commun,
254: 628-631

15Yasar et al., 2001; Drug Metab Dispos, 29: 1051-1056

*Daly et al., 2005, Personal Communication

17Tang et al., 2001; Pharmacogenetics, 11: 223-235

1*Yamazaki et al., 2005, Personal Communication

1Gentest (www.gentest.com)

Crespi and Miller, 1997; Pharmacogenetics, 7: 203-210
7

“Hanatani et al., 2003; Eur J Clin Pharmacol, 59; 233-235
L oebstein et al., 2001; Clin Pharmacol Ther, 70:159-164
=Scordo et al., 2002; Clin Pharmacol Ther, 72: 702-710

ACKNOWLEDGEMENTS

We would like to express our sincere gratitude to Professors Ann Daly and Hiroshi Yamazaki for sharing their unpublished
CYP2C9 abundance data.




