The Effect of Known Inhibitors and Inducers of Human Cytochrome P450 3A4
on the Platelet Inhibitory Activity of Clopidogrel

. Lau, MD; Lucy A. Waskell, MD, PhD; Thomas A. Clarke, Ph.D., Paul B. Watkins, MD; Charlene J. Meear, BSN; Kevin Horowitz, BS;
Alan R. Tait, PhD; David G.M. Carville, PhD; Kirk E. Guyer, BS; Eric R. Bates, MD
University of Michigan Health System, Ann Arbor, M, Indiana University, South Band, IM

INTRODUCTION

Clopidogrel 15 a prodrog thal requires fa wive
conversion o an active melabolite in the liver to
excil s plalelsl aaliaggicgalory elTeen. Cloprdogiel
requires melabahe acthivalien by cvtachrome PA50 (Y1)
IAZ in rais.' The enzyme responsible for clopidogrel
nckrvabom n man has nof been determined

MeTHODS

Pagt 1:
||'.||||'|:|Ii.|r'| .:-r F|:|I:;||.'E :|:..;_.:||.'s.|1l.||!| h_'!.' ¢l ‘-idIIFH.'I WhE
stisdied afber the concomitant administratien of clopidagrel
and cither enthrenivcin {a CYFP3A4 inhikiter) of mifaumgin
(o CYPFIAd inducer). Matclet ngeregation wos mwasused
with the FIDA approved point-al-cane Plackaworka™ gesi
plaforn (Hebona Laboratories, Beaumant, TX) and the M-
CROS™ gell counter [ABX Dhagnosties, Irvine CA).
S vedivioery Wene rondaeeisen
& Lroup | {n=%) received clopadogrel 73 mg'day [or
sin days, followed !1;\. a washou! pereod of 14 days,
follomead h':, foar ..ln':,'-: af q,'-r!,"hr\u||'|':,'.'|n eLTi] mg four
timees 8 doy, and finslly by both clopidogrel and
erythroomycin for six days
o Groap 2 (n= 10y received clopulogrel 75 mpidey for
six days, followed by a washout perond of 14 days,
followed by & days of rifempin MM me twice & day.
and fimally by boah clapidogrel and rifampin for wix
dave
Pladelet aggregabion was determmed at 0, 2, 4, 6, 70, 14,
and 30 days for both groups
Fart 2
An Erythromycin Beeath Test (ERMBT, Metabalic
Solutiens, Iné.. hashua, MH) was wsed as an by wve probe
o mwasure hepatic O FIA activily. An inlmyvenous dose
of E“li.'-'\.“'\--|!|||.I||_-.|:|-l\.'r:hl:||:-|l|='|:r-||| {3 mCi, 0.1 mesol of

Py ThFeEyCEn | was admtiaiateied and & '\-\.Inl'll' Breath aimple

wus then collected afier 20 minuies, COwmnpditation of
exhaled "0, Rl {eLY wled & selective menssre of ihe
“mssntasceus” hepatic CYPIA activity
* Baschine plaschet ageregatron and ERMEBT were
muzassined belare (0 boars) amd iwo hoars alicr

|."|-||1|||]l.|-;.;|r| 4540 g oral admsieiesisen.

& Aler a [-day waskhaul perod, o ienghe onal doss
of tredandomycm 30 mg was admemsiened

- :“ll:r“lhl:"r'l A50 mg Wik admeraslencsd arally ane
hour after troleandomycin.

* Matelet agprepgation and ERMET were measened
ngein ot 0 and 2 howrs after clopidogne]
admansiratisn

Pags 3:

Microsomes prepared from geactically engineered
human Iymphebklasis and containing cither CY F3A4
{+0 pmalesa’'ml} or 1A2 {50 pmolea'ml} were tested
it theid .l||'l|||I:. 1o metaboline |'||l|"\- -\.||1|_.'r-|'| |:'|-_||-_-\.|||¥|'|-|
was separated wsing high performance liguid
chromatagraphy and delectad specropholometnically al
220 o as described.” Deappearance of clopsdognel was
IIILlI"'JII-'ll.

REsuLTS

Figure 10 Thi Efaci o Erythicmycin an Pabteld dggregatian
lehibrion by Clopblogrl
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Figrara & Tha EFct of Trsaassomycin on Plashsl Aggregstion

Inbaaitizn by Clopidogrel

Figurg 5 1n dar Wit baddes ool Clopedag rl By O ynod hrosse P450 144

DiscussionN

The decrease im the .|:'|I|]'||.:I|."||.'1 .||.'Ii'.|1:. i |.||'-|'|i|.‘|-||‘lr|.'|
by eryihromyein amd ihe enhancement of this sctivity
by rifampin supporis the concept that the melabalic
actvation af clapadogrel s primanly catabynsd by CY FiAH
This hypothesis wes fumher substantiated whon we used
traleandamycim by imhikit CYPIAS We gelesied
traleandommyeim bocaise 1l i a mare pobent and sclechive
mhibiter of CYT1F3A4 than erythromycin.

CoNCLUSION

* hictabelic activation of clapidognd in humans i largely
cotalbyred by CY YA
s Inhibiors and indecera of CYPIAD may alter the

cllicicy ol clopudogrel

w [t may b mmyportam o test that plaselet nggregation inhi-
kition tangets are met ie patients wking clopidogrel
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