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Effects of Drug Interaction with Clopidogrel on Cardiovascular
Events and Side Effects

Sung Hee Kim and Sukhyang Lee
Graduate School of Clinical Pharmacy, Sookmyung Womens University, Seoul, Korea

Clopidogrel is used to reduce the risk of cardiovascular events in patients with atherosclerosis documented by recent
ischemic stroke, recent myocardial infarction (MI), or established peripheral arterial disease (secondary prevention).
Clopidogrel is metabolized by CYP3A4, and the active metabolites inhibit platelet aggregation. The purpose of this
study was to assess clopidogrel only versus clopidogrel + others (aspirin, CYP3A4 inhibitor, and CYP3A4 inducer)
in terms of cardiovasculalr events and bleeding complications. We reviewed the charts of patients who visited
between August 1, 2002 and August 31, 2003, retrospectively. Total 72 patients were included and they consisted of
5 groups; clopidogrel group (n=36), clopidogrel + aspirin group (n=11), clopidogrel + CYP3A4 inhibitor group
(n=15), clopidogrel + aspirin + CYP3A4 inhibitor group (n=6), clopidogrel + CYP3A4 inducer group (n=4). The
primary endpoints at 6 months, 12 months were the composite of cardiovascular (CV) events. The secondary end-
point was the incidence of bleeding events at 6months, and 12months. At 12months, the primary endpoint was not
significantly different among the five groups (p=0.056). In comparison of two groups as clopidogrel only versus clo-
pidogrel + others (aspirin, CYP3A4 inhibitor, and CYP3A4 inducer), the primary endpoint was significantly differ-
ent (p=0.02). The CV events were increased in the clopidogrel + others group. The secondary end point was not
significantly different among the five groups (p=0.52). However, time to bleeding events was 230.8 in the clopi-
dogrel group and 74.7 in the clopidogrel + others group (p = 0.046). In conclusion, clopidogrel interaction with
aspirin, CYP3A4 ivhibitor, and CYP3A4 inducer affected cardiovascular events and bleeding events. Drug interac-
tion of clopidogrel with concurrent medications should be considered cautiously.
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Table 1. Baseline characteristics of patients

bromocriptine, atorvastatin, paroxetine, cimetidine, verapamil,
sertraline, diazepamS H& F<3l93, CYP3A4 inducer®
primidone, carbamazepineS: %8 o33}t

Eixte] 5o

Al gAke] 7)1EAql EALR 7F 257 3k o],
AW PT, aPTT, INR, Hb, Plt, Het 52} 7123 42
#olgt zpo)7b ggdet. Group 9] S A3 62.6x1.64
=2 7P wiokar, djidte] 60v] FHbellvh. AdW|i=(Female/
Male-%) w158 dAdo] e wgkem, Group Il
= ojAo] PAe] BlEErt ¥9kvl. PT, aPTT, INR, Hb,
Pit, Hete 23H2 of49) el gyt A 4
ol glglemy aFZ} zlols FAASE oA oot
o}, =gt A EY, PTCA HE, 3T Age] Aol
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Cardiovascular (CV) events &4l H|E

CV events W B8-S clopidogrel &Y Fod(Group
D clopidogrel#t Bf oFEs}e] #& Fof Z(Group I, I,
v, Vo] ¥ 2592 o] ARl Clopidogrel @4
FoJi oAl 84(22%), clopidogrel} B} oFE W Fof
Pl A= 175 (47%)pIA CV events7} A8 T (p=0.02).
Clopidogrel = F7, clopidogrels} B 98 ¥4 o

. Group | Group II Group 111 Group 1V Group V
characteristics (n=36) m=11) (n=15) (=6) (n=14) P value

Age—yr 62.6£1.6 645+34 65819 63.7:42 705+£32 0.52
Sex (F/M) - % 38.8/61.2 18.2/81.8 53.3/46.7 33.3/66.7 50/50 0.47
PT - sec 142+1.1 13.2+03 13.2+£0.2 13.2£0.3 13.0+0.1 0.88
aPTT - sec 364+19 36.6+1.7 37.0+1.5 344+22 31.5+43 0.73
INR 1.09 +0.04 1.06+ 0.03 1.06+0.02 1.06 +£0.02 1.03£0.02 0.95
Hb 13.4+03 13.8+0.8 11.9+0.6 13.6+04 13.6£1.0 0.13
Plt 232+ 11 221427 270+ 36 228 +20 203 +32 0.54
Het 39.8+09 412£2.0 352+£1.6 399+1.2 39.8+32 0.08
Prior infarction - No. (%) 29 (80.6) 10 (90.9) 12 (80) 6 (100) 2 (50) 0.31
Prior PTCA - No. (%) 7(19.4) 5(45.5) 1(6.7) 2(33.3) 0(0) 0.11
&3 % - No. 0.16

Coronary Heart - Disease 5 7 0 2 0

Congestive Heart - Failure 1 0 1 0 0

Atrial fibrillation 0 0 | 0 1

Hypertension 18 3 6 3 2

Diabetes 9 3 7 1 0

Hyperlipidemia 2 0 0 1 0

*group I = clopidogrel

group II = clopidogrel + aspirin

group III = clopidogrel + CYP3A4 inhibitor

group IV = clopidogrel + CYP3A4 inhibitor + aspirin
group V = clopidogrel + CYP3A4 inducer
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Bleeding events EHMg

Bleeding event 8-8-2 clopidogrel T FoJ(Group
I} clopidogrel?t ¥} oFE}e] W& Foi(Group II, III,
IV, V)¥] 7 1522 1}ro] 4wl ®3lt} Clopidogrel &

Table 2. Cardiovascular events at 12months of clopidogrel
treatment

stroke CHD restenosis CHF  total

Clopidogrel only 4 0 3 1 8

Group I 4 0 3 1 8

Clopidogrel + others 10 2 3 2 17
Group II 3 1 1 0 5
Group III 1 0 2 9
Group IV 0 2 0 3
Group V 0 0 0 0

Total 14 2 6 3 25

*Group 1 / II / TIT / TV / V p=0.056
Clopidogrel / clopidogrel+others p=0.02"
*CHD = coronary heart disease

*group I = clopidogrel

group II = clopidogrel + aspirin

group I = clopidogrel + CYP3A4 inhibitor group IV = clopidogrel
+CYP3A4 inhibitor + aspirin

group V = clopidogrel + CYP3A4 inducer
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Fig. 1. Cardiovascular event of clopidogrel treatment: stroke,
CHD, MI, restenosis.

d Ko FME 158(41%), clopidogreldt €} FE2
g Fo] ZollME= 19%(52%)A bleeding events7} LAY
slede} (p=0.34). Minor bleeding® Z7H(7%,123), major
bleeding (854, 78 )0l A A 3131 et (Table 4, Fig. 4)

Clopidogrel o & Group I, II, 1, 1V, V& ¥573}
o] ol 287} bleeding events WA B]E-E ww3lgi).
Group IolME 158 (41%), Group IPIME 598 (45%),
Group 1M 99 (60%), Group IVelM+E 27H(33%),
Group VellXE 39 (75%)ll A bleeding eventsZ} A 3}
TH(p=0.45) (Table 4, Fig. 3).

Cardiovascular events

£=0.19 p=0.056
70.00
60.00
50.00 NGroup |
40.00 ‘@M Group
% @ Group
30.00 B Group IV
20.00 ‘.GI’OUD \Y
10.00
0.00

* group I = clopidogre!
group 11 = clopidogrel + aspirin
group III = clopidogrel + CYP3 A4 inhibitor
group IV = clopidogrel + CYP3A4 inhibitor + aspirin
group V = clopidogrel + CYP3A4 inducer

Fig. 2. Cardiovascular events of each group with clopidogrel
treatment : stroke, CHD, MI, restenosis.
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Table 3. Site of cardiovascular events at 12months of
clopidogrel treatment

Brain Heart Total
Group I 4 4 8
Group 11 2 3 5
Group 111 6 3 9
Group IV 1 2 3
Group V 0 0 0
Total 13 12 25

*group 1 = clopidogrel

group II = clopidogrel + aspirin

group 11 = clopidogrel + CYP3A4 inhibitor

group IV = clopidogrel + CYP3A4 inhibitor + aspirin
group V = clopidogrel + CYP3A4 inducer

Table 4. Bleeding events at 12months of clopidogrel
treatment

Minor bleeding Major bleeding  total

Clopidogrel only 7 8 15
Group I 7 8 15
Clopidogrel + others 12 7 19
Group 11 2 3 5
Group III 7 2 9
Group IV 2 0 2
Group V 1 2 3
Total 19 15 34

*group I = clopidogrel

group 1I = clopidogrel + aspirin

group I = clopidogrel + CYP3A4 inhibitor

group IV = clopidogrel + CYP3A4 inhibitor + aspirin
group V = clopidogrel + CYP3A4 inducer

7} 7137} minor bleeding, major bleeding® Group Io]
M7, 8%), Group 11294, 34), Group III(7H, 249),
Group V24, 0), Group V(11, 29) oA =bAdsloict
(Table 4). Minor bleeding® 3k, & Eo] tRio]i,
major bleeding GI bleeding, ICH(Intracranial hemorrhage)”}
RRmadbsics
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* group | = clopidogre]
group II = clopidogrel + aspirin
group ITI = clopidogret + CYP3A4 inhibitor
group 1V = clopidogrel + CYP3A4 inhibitor + aspirin
group V = clopidogrel + CYP3A4 inducer

Fig. 3. Bleeding events of each group with clopidogrel treat-
ment.
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Fig. 4. Bleeding events of clopidogrel treatment.

Zraas]e] A4} $A1(13-17 g/dl) B 51 vepsdot,
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T 5.74% FrasEe] A £ (39-52%) RBep H2A o
ehdct(Fig. 5).
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Fig. 5. Hematocrit(Hct) of clopidogrel treatment.
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Fig. 6. aPTT of clopidogrel treatment.
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Fig. 7. INR of clopidogrel treatment.

base-line?t A} 391 o), e} ofE W4 Feir] ool
A 013, 1271€elME 0.19 271 sigdod =5 AAF |
2l (0.85-1.30 U=t

Pit= clopidogrel & Foi, € &5} W4 Fof A 674
Gl (7.3x10%ul, 15.57x10% )37} slgl, 127]el A
5 (21.6x10%/ul, 32.6x10%ul) Z78l9ent 25 A4 W9
(130-450x10°/ulellA] ¥ 3lslsich(Fig. 8).
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Fig. 8. Platelet of clopidogrel treatment.
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