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Purpose: The optimum loading dose of clopidogrel has not been established in
Asian patients with ST-segment elevation myocardial infarction (STEMI) under-
going primary percutaneous coronary intervention (PCI). Our aim was to evaluate
the impact of different clopidogrel loading doses on short- and long-term clinical
outcomes in Asian STEMI patients undergoing primary PCI. Materials and
Methods: We studied 691 STEMI patients undergoing primary PCI, loaded with
600 mg (n=381) or 300 mg (n=310) of clopidogrel. The primary outcome was ma-
jor adverse cardiac events (MACEs), defined as a composite of all-cause death, re-
infarction, or target vessel revascularization (TVR). Results: Baseline clinical and
peri-procedural characteristics were mostly comparable between the 600 mg and
300 mg groups. There were no differences in 1 month MACEs as well as all-cause
death, reinfarction, TVR, and stent thrombosis between the two groups. After a
median follow-up of 921 days, MACEs [adjusted hazard ratio (HR) for the 600
mg group 1.79, 95% confidence interval (CI): 0.80-3.97, p=0.153], all-cause death
(adjusted HR for the 600 mg group 0.97, 95% CI: 0.50-1.88, p=0.928), reinfarc-
tion (adjusted HR for the 600 mg group 1.03, 95% CI: 0.55-1.91, p=0.937), and
TVR (adjusted HR for the 600 mg group 1.36, 95% CI: 0.68-2.69, p=0.388) did
not differ between the two groups. These results were reliable even after analysis
of propensity score-matched population, and were also constant among various
subgroups. Conclusion: A 600 mg loading dose of clopidogrel did not result in
better short- and long-term clinical outcomes in Asian STEMI patients undergoing
primary PCIL.

Key Words: Clopidogrel, myocardial infarction, percutaneous transluminal coro-
nary angioplasty
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INTRODUCTION

The loading of clopidogrel before percutaneous coronary
intervention (PCI) has become a standard procedure since
several randomized trials demonstrated the efficacy of clop-
idogrel loading.'? Several studies have shown that the stan-
dard 300 mg loading dose of clopidogrel is inadequate to
optimally inhibit platelet reactivity, and a 600 mg dose of
clopidogrel has been reported to show superior outcomes in
patients with stable angina® or non ST-segment elevation
acute coronary syndrome,* undergoing PCI. Although re-
cent studies reported that a 600 mg loading dose of clopido-
grel reduced adverse ischemic events in patients undergo-
ing primary PCI for ST-segment elevation myocardial
infarction (STEMI),>¢ there are incomplete data on long-
term clinical outcomes beyond 1 year and few studies have
targeted Asian populations. Therefore, we evaluated the
short- and long-term effects of 600 mg versus 300 mg clop-
idogrel loading doses on clinical outcomes in Asian STEMI
patients undergoing primary PCI.

MATERIALS AND METHODS

Study population

We recruited 1107 consecutive patients who were admitted
for STEMI and underwent primary PCI with drug-eluting
stents (DES) at three major cardiology centers in Korea be-
tween August 2003 and January 2009. STEMI was defined
as presence of typical chest pain for >30 minutes, and the
presence of ST-segment elevation >1 mm in at least two
contiguous leads, or presumably new left bundle branch
block. Patients were excluded, if they presented with car-
diogenic shock or did not undergo primary PCI within 12
hours after symptom onset. Since 416 patients did not fulfill
the selection criteria, 691 STEMI patients were included in
this study. Baseline clinical, peri-procedural characteristics,
use of medications, and outcome data were recorded pro-
spectively by research coordinators of the dedicated PCI
registry of each hospital. The institutional review board of
each hospital approved this study, and waived requirements
for informed consent for this database analysis.

Percutaneous coronary intervention and medical
treatment
All patients received loading of dual oral antiplatelet agents

with 300 mg of aspirin along with 600 mg or 300 mg of
clopidogrel as early as possible before PCI. The initial load-
ing dose of clopidogrel was left to the physician’s judgment.
Coronary angiography and stent implantation were per-
formed by standard interventional techniques. Use of glyco-
protein IIb/Illa receptor inhibitors, selection of stent type,
pre-dilatation and post-stent adjunctive ballooning were also
left to the operator’s discretion. In patients with multi-vessel
coronary artery disease, primary PCI was recommended
only on the infarct related artery. The medical treatments
such as B-blockers, angiotensin-converting enzyme inhibi-
tors, angiotensin II receptor blockers, calcium-channel
blockers, or statins were started during in-hospital period.
All patients were prescribed lifelong aspirin (100-200 mg/
day) and clopidogrel (75 mg/day) for at least 6 months.

Endpoints and definition

The primary outcome was major adverse cardiac events
(MACEs) during follow-up, defined as a composite of all-
cause death, reinfarction, or target vessel revascularization
(TVR). Clinical events were defined based on the recom-
mendations of the Academic Research Consortium.” All
deaths were considered cardiac, unless a definite non-cardi-
ac cause could be established. A reinfarction was defined as
elevated cardiac enzymes (troponin or myocardial band
fraction of creatine kinase) greater than the upper limit of
the normal value with ischemic symptoms or electrocardio-
graphic findings indicative of ischemia that were not related
to the index procedure. TVR was defined as repeat revascu-
larization of the target vessel by PCI or bypass graft sur-
gery. Definite, probable, or possible stent thrombosis was
defined according to the Academic Research Consortium
recommendations.

Statistical analysis

Continuous variables were expressed as medians (interquar-
tile range) or mean+standard deviations and were compared
using Student’s t-test if the data followed a normal distribu-
tion and Wilcoxon rank sum test if the data were skewed.
Categorical variables were compared with the chi-square
test or Fisher exact test. Adjusted hazard ratio and corre-
sponding 95% confidence intervals were compared with
multivariate Cox hazard models in order to adjust for differ-
ences between patients in the 600 mg and 300 mg clopido-
grel groups. To reduce selection bias of treatment for clopi-
dogrel loading doses and potential confoundings, we
performed strict adjustment for baseline characteristics of
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patients in the 600 mg and the 300 mg clopidogrel groups
using propensity score. The propensity scores were calculat-
ed using binary logistic-regression analysis. A full non-parsi-
monious model was developed and included all variables
listed in Table 1. The discrimination and calibration abilities
of the propensity-score model were reviewed through the c-
statistic and the Hosmer-Lemeshow statistic. The c-statistic

in our study was 0.629. We evaluated the balance in baseline

covariates between the two groups in a propensity score-
matched population. Covariates statistically significant on
univariate analysis and/or those clinically relevant were re-
garded as candidate variables in multivariate models (sex,
age, Body Mass Index, diabetes mellitus, initial left ventric-
ular systolic ejection fraction by echocardiography, left ante-
rior descending coronary artery as culprit vessel, multi-ves-
sel coronary artery disease, types of DES, glycoprotein 1Ib/

Table 1. Baseline Clinical, Peri-Procedural Characteristics, and In-Hospital Medications according to Clopidogrel Loading

Doses
Total population Propensity-matched population
60%11(;52%25?;1) 30%11(;52%015?11 o) Ppvalue 60%11?12%35;4) 30%11?%%35?714) p value

Age (yrs) 61 (52-70) 62 (52-70) 0.581 61 (51-69) 61 (51-70) 0.749
Male 291 (76.4) 239(77.1) 0.819 218 (79.6) 211 (77.0) 0.468
Body Mass Index (kg/m’) 24(22-27) 24 (22-28) 0.513 24 (23-26) 24 (22-27) 0934
Diabetes mellitus 95 (24.9) 88 (28.4) 0314 69(25.2) 72 (26.3) 0.769
Hypertension 198 (52.1) 156 (50.3) 0.636 138 (50.4) 138 (50.4) >0.99
Dyslipidemia 166 (43.8) 127 (41.1) 0.481 113 (41.2) 117 (42.7) 0.729
Current smoking 179 (47.1) 145 (46.8) 0.932 127 (46.4) 129 (47.1) 0.864
History of prior MI 5(1.3) 10 (3.3) 0.139 4(1.5) 0(0.0) 0.124
History of prior PCI 14 (3.8) 18(5.7) 0279 9(33) 6(22) 0.602
Initial LVEF by echocardiography (%) 52 (44-60) 50 (43-59) 0410 51 (44-60) 51 (44-58) 0.642
Hospital 0.360 0.307

1 86 (22.6) 74 (23.9) 65(23.7) 61(22.3)

2 178 (46.7) 156 (50.3) 133 (48.5) 150 (54.7)

3 117 (30.7) 80 (25.8) 76 (27.7) 63 (23.0)
Culprit vessel 0.069 0.687

Left anterior descending coronary artery 213 (55.9) 197 (63.5) 167 (60.9) 170 (62.0)

Left circumflex coronary artery 40 (10.5) 22(7.1) 18 (6.6) 21(7.7)

Right coronary artery 124 (32.5) 89 (28.7) 86 (31.4) 81 (29.6)

Left main coronary artery 4(1.0) 2(0.6) 3(1.1) 2(0.7)
No. of narrowed coronary arteries 0.372 0.816

1 170 (44.6) 129 (41.6) 117 (42.7) 114 (41.6)

2 128 (33.6) 106 (34.2) 97 (35.4) 99 (36.1)

3 83 (21.8) 75 (24.2) 60 (21.9) 61(223)
Intravascular ultrasound 69 (18.1) 61(19.7) 0.599 215 (78.5) 222 (81.0) 0.457
Total stent length, implanted (mm) 24(22-32) 28 (23-33) 0.661 24(23-32) 28 (23-33) 0919
Types of drug-eluting stent, used 0.011 0.698

Sirolimus-eluting stent 204 (53.5) 193 (62.3) 169 (61.7) 163 (59.5)

Paclitaxel-eluting stent 90 (23.6) 68 (21.9) 56 (20.4) 63 (23.0)

Zotarolimus-eluting stent 87 (22.8) 49 (15.8) 49(17.9) 48 (17.5)
Peak creatine kinase-myocardial band (ng/mL) 198 (80-340) 192 (85-292) 0.498 197 (76-347) 198 (92-313) 0.984
Glycoprotein [Ib/I11a receptor inhibitor 78 (21) 38(12) 0.004 236 (86.1) 237 (86.5) 0.901
Aspirin 371 (97.3) 307 (99.0) 0.201 272 (99.3) 274 (100.0) 0.499
Angiotensin-converting enzyme inhibitor 207 (55.8) 183 (59.6) 0.319 156 (56.9) 166 (60.6) 0.386
Angiotensin II receptor blocker 98 (26.4) 85(27.7) 0.714 74 (27.0) 71 (25.9) 0.771
p-Blocker 241 (65.0) 187 (60.9) 0.282 175 (63.9) 170 (62.0) 0.658
Statin 332 (86.8) 241 (78.5) 0.004 228 (83.2) 225 (82.1) 0.735

LVEF, left ventricular ejection fraction; MI, myocardial infarction; PCI, percutaneous coronary intervention.

Data are presented as median (interquartile range) or n (%).
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[IIa inhibitor, and clopidogrel 600 mg loading dose). All p-
values were 2-tailed and p<0.05 was considered significant.
Data management and analysis were performed using Sta-
tistical Package for the Social Sciences (SPSS) software,
version 17.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

Baseline characteristics

Overall population

Of 691 patients, 381 patients received a 600 mg loading dose
and 310 patients received a 300 mg loading dose of clopi-
dogrel before PCI. Baseline clinical characteristics (Table
1) were not significantly different between the two groups,
except for higher baseline hemoglobin levels in patients
loaded with 600 mg compared with the 300 mg group. Pro-
cedural indexes (Table 1) were also mostly comparable, ex-
cept for differences in the types of DES implanted. Patients
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in the 600 mg group were more likely to be treated with Zo-
tarolimus-eluting stents and less likely to be treated with Si-
rolimus-eluting stents. The medications administered to the
patients during in-hospital period are listed in Table 1. The
600 mg loading dose group patients received more glyco-
protein IIb/Illa receptor inhibitors during the procedure and
more statins than the 300 mg loading dose group patients.

Propensity-matched population

A total of 548 matched cases, 274 in each of the clopidogrel
groups, were found. There were no significant differences
in baseline clinical, peri-procedural characteristics and in-
hospital medications (Table 1), including glycoprotein IIb/
[IIa receptor inhibitors during the procedure.

Clinical outcomes
Overall population

There were no differences in 1 month MACEs (3.2% ver-
sus 2.3%, p=0.481), all-cause death (2.1% versus 1.3%,

B
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Fig. 1. Long-term clinical outcomes in the overall population. Kaplan-Meier curves for the long-term clinical outcomes according to the clopidogrel loading
doses in the overall population. (A) Cumulative rate of MACEs (major adverse cardiac events). (B) Cumulative rate of all-cause death. (C) Cumulative rate of
reinfarction. (D) Cumulative rate of TVR (target vessel revascularization). HR, hazard ratio; Cl, confidence interval.
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p=0.429), reinfarction (1.3% versus 1.3%, p=0.984), TVR
(0.8% versus 1.0%, p=0.799), and definite and/or probable
stent thrombosis (0.8% versus 1.0%, p=0.799) between the
two clopidogrel groups. Long-term clinical follow-up was
successfully completed in 96% of the subjects. After a me-
dian follow-up of 921 (interquartile range 542-1223) days,
clinical outcomes were similar between the two groups
(Fig. 1). Clopidogrel loading dose was not an independent
predictor of MACEs, all-cause death, reinfarction, TVR,
and definite and/or probable stent thrombosis (Table 2).

Propensity-matched population

The results of propensity score-matched analysis were com-
parable to those of the main analysis in the overall popula-
tion. There were no differences in 1 month clinical outcomes
(for MACE 1.5% versus 1.8%, p=0.751, for all-cause death
0.4% versus 0.7%, p>0.99, for reinfarction 1.5% versus
1.5%, p>0.99, for TVR 0.7% versus 1.1%, p>0.99, and for
definite and/or probable stent thrombosis 0.7% versus 1.1%,
p>0.99, respectively) between the clopidogrel two groups
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&8 154
<
=
s
2 10+
©
2
g 5
IS
>
o
0 —
I I I I I
0 250 500 750 1000
No. at risk Time (days)
600mg 274 245 186 137 109
300mg 274 246 221 189 131
C
9
Tg' 9 Adjusted HR for the 600 mg 1.79, 95% Cl 0.50-3.97, p=0.15
£ — 600mg
E 6 — aaeees 300 mg
kS
=
©
g 37
B H
=3
E
=l
[&5] 00—
I I I I I
0 250 500 750 1000
No. at risk Time (days)
600mg 331 333 242 121 M
300mg 210 275 245 21 151

among propensity score-matched patients. There were 24
MACE:s with a median follow-up of 928 (interquartile range
542-1237) days in the matched patients. Also, there were no
differences in long-term clinical outcomes between 600 mg
and 300 mg loading dose of clopidogrel groups (Fig. 2).
Loading dose of clopidogrel was not an independent predic-
tor of MACEs, all-cause death, reinfarction, TVR, and defi-
nite and/or probable stent thrombosis even after propensity
score matching, as well (Table 2).

Analysis according to tertiles of propensity score

We compared and analyzed baseline characteristics and
clinical outcomes for clopidogrel loading doses within the
tertiles of propensity score (Table 3). Patients in the highest
tertile of propensity score were more likely to have hyper-
tension, higher initial left ventricular ejection fraction by
2D-echocardiography, and to use glycoprotein IIb/Illa re-
ceptor inhibitors. The frequency of diabetes mellitus and
prior myocardial infarction were higher in the lowest tertile
compared with other tertiles. Patients in the intermediate
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Fig. 2. Long-term clinical outcomes in the propensity-matched population. Kaplan-Meier curves for the long-term clinical outcomes according to the clopi-
dogrel loading doses in the propensity-matched population. (A) Cumulative rate of MACEs (major adverse cardiac events). (B) Cumulative rate of all-cause
death. (C) Cumulative rate of reinfarction. (D) Cumulative rate of TVR (target vessel revascularization). HR, hazard ratio; Cl, confidence interval.
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Table 2. Long-Term Clinical Outcomes for the Clopidogrel Dose Comparison

Total population St i(égir; é 16)00 me (St i(zgigell 3)00 me for tﬁg%lgéeliggroup 95% CI p value
MACE 50 (13.2) 38(12.3) 1.79 0.80-3.97 0.153
All-cause death 21 (5.6) 19 (6.1) 0.97 0.50-1.88 0.928
Reinfarction 15 (4.0 9(29) 1.03 0.55-1.91 0.937
Target vessel revascularization 26 (6.9) 19 (6.1) 1.36 0.68-2.69 0.388
Stent thrombosis 9(24) 6(1.9) 1.13 0.59-2.16 0.712
Propensity-matched population St i(éﬁirze;goo me (St iiﬁirze;j)oo me for tﬁg%lgéeglgroup 95% CI p value
MACE 33 (12.0) 33(12.0) 121 0.74-1.98 0.447
All-cause death 13 (4.7) 17 (6.2) 0.85 0.40-1.79 0.660
Reinfarction 11(4.0) 8(2.9) 1.51 0.60-3.75 0.380
Target vessel revascularization 17(6.2) 17(6.2) 1.13 0.57-2.24 0.727
Stent thrombosis 5(1.8) 6(22) 0.89 0.27-2.93 0.842

Cl, confidence interval; HR, hazard ratio; MACE, major adverse cardiovascular event.
Data are presented as n (%).

Table 3. Baseline Characteristics and Clinical Outcomes for Clopidogrel Loading Doses within the Tertile of Propensity Score

Lowest tertile (n=230)

Intermediate tertile (n=230)

Highest tertile (n=231)

Overall (n=691)

p value

Characteristics ~ 600mg 300 mg 600mg 300 mg 600mg  300mg Interaction
@) @138 PV o126 @eloh) PV ie3)  mesy)  PYVANS lﬁtr‘gleeesn pvalue

Age (yrs) 60+11 63+12 0.071 61+13 61+13 0.759 60+12 59413 0.273 0.351
Men 70(76.1) 106(774) 0824 97(77.6) 82(788) 0821 122(753) S50(735) 0783  0.688
BMI (kg/mz) 2543 25£3 0.419 2443 2443 0.662 2443 2443 0.139 0.134
Hypertension ~ 40(435) 63(460) 0705 64(512) S54(519) 0909 94(580) 38(559) 0755  0.029
Diabetes 32(348) 50(365) 0787  30(240) 28(269) 0612 32(198) 10(147) 0369  <0.001
Dyslipidemia ~ 28(304) 46(336) 0623 62(496) 50(481) 0818 76(469) 31(456) 0891 0001
Cumentsmoker  43(467) 60(438) 0663  58(464) 51(490) 0688 76(469) 33(485) 0823 0824
Prior MI 202 8(8) 0179 0(00)  0(00) 2(12)  0(00) >099  0.001
Prior PCI 443)  8(8) 0766  2(16) 329 0664 637 344 0732 0228
LVEF (%) 50+12 49+12 0.401 50411 52411 0.332 53411 5348 0.956 0.012
VUS 14(152) 31226) 0167 22(176) 19(183) 0901 33(204) 11(162) 0458 0887
GP IIb/la 202 8(8) 0319 1188 10096) 088 65401) 20294) 0131 000l
Stent length (mm) 28.6+11.2 29.3+12.1 0.651  27.5£10.1 28449.0 0485  28.0£11.1 262+80  0.231 0.464
Stent 0.400 0.214 0.110  <0.001

SES 66(71.7) 108(78.8) 72(576)  56(538) 65(40.1) 28(412)

PES 19(20.7)  23(16.8) 32(25.6) 21(20.2) 39(24.1) 24(353)

ZES 7016 6(44) 21(168)  27(26.0) 58(35.8) 16(23.5)
Death 333) 536 09 766 767 0721 1168 7(103) 0370 0129 0982
Reinfarction 443) 322 0443 6@48)  4(38) 099 531 229 09 0681 0876
TVR 333)  10(73) 0254 1080) 4(38) 0260 1380) S5(74) 0857 0624 0237
ST L) 2(15) >099 432 2(19) 0688 425 229 >09 0539 0834
MACE 887 16(117) 0471 19(152) 10096) 0214 23(142) 12(176) 0507 0316 0341

BMI, body mass index; GP llb/Illa, glycoprotein IIb/llla receptor inhibitor; IVUS, intravascular ultrasound; LVEF, left ventricular ejection fraction; MACE, ma-
jor adverse cardiovascular event; MI, myocardial infarction; PCI, percutaneous coronary intervention; PES, paclitaxel-eluting stent; SES, sirolimus-eluting
stent; ST, stent thrombosis; TVR, target vessel revascularization; ZES, zotarolimus-eluting stent.

Values are mean+SD or n (%).
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tertile of propensity score were more likely to have dyslip-
idemia. There was a significant difference in stent types im-
planted between the tertiles. However, no significant differ-
ences in baseline characteristics were observed between
600 mg and 300 mg groups within each tertile. Regarding
clinical outcomes, patients in the highest tertile of propensi-
ty score demonstrated a tendency to have a higher rate of
death. However, there were no significant differences in
death rate between 600 mg and 300 mg groups within the
highest tertile. And also, no significant differences in rein-
farction, TVR, stent thrombosis, and MACEs were observed,
according to the tertiles of propensity score. There were no
significant interactions between the loading doses of clopido-
grel and tertiles of propensity score for each endpoint.

Subgroup analysis

To determine whether similar outcomes between the two
groups were consistent in the various subgroups, we per-
formed subgroup analyses (Fig. 3). The rates of MACEs were
not different between the two groups in various subgroups,
and there were no significant interactions between the loading
doses of clopidogrel and MACEs among the nine subgroups.

DISCUSSION

The present study reports a current evaluation of long-term

clinical outcomes for Asian patients who received either a
600 mg or 300 mg loading dose of clopidogrel and under-
went primary PCI for STEMI. The major finding was that a
600 mg loading dose of clopidogrel was not associated
with better long-term clinical outcomes compared with the
conservative 300 mg loading dose.

According to the 2009 Focused Updates, ACC/AHA
STEMI and PCI Guidelines recommended that at least 300
to 600 mg of clopidogrel should be given as early as possi-
ble (Class I/level of evidence A), instead of describing a
specific loading dose of clopidogrel.* Consequently, the op-
timal loading dose of clopidogrel has not been established
yet. Moreover, there was no long-term data comparing clin-
ical outcomes of a 600 mg with 300 mg loading dose of
clopidogrel beyond 1 year, and there are incomplete data on
comparison of the effectiveness of loading doses of clopi-
dogrel for primary PCI in Asian STEMI patients.

Our results are different from those of previously con-
ducted large-scale clinical trials, the HORIZONS-AMI tri-
al’ and the CURRENT-OASIS 7 trial.* We considered that
there are several reasons why our results were different from
those of the two above trials. First, the benefits of high dose
clopidogrel in the HORIZONS-AMI trial and double dose
clopidogrel in the CURRENT-OASIS 7 trial were mainly
attributable to a lower rate of myocardial infarction and
stent thrombosis. However, the rates of reinfarction and
stent thrombosis of both the 600 mg and 300 mg groups in

Subgroups Hazard ratio 95% ClI pforinteraction
Age 0.28
<60 years 1.80 0.78-4.17
>60 years 0.95 0.57-1.56
Sex >0.99
Male 1.19 0.72-1.98
Female 1.19 0.54-2.59
Symptom to ballon time 0.07
<290 minutes —_—. 0.74 0.33-1.64
>290 minutes —— 1.86 0.90-3.87
Diabetes mellitus 0.14
No — 0.98 0.58-1.65
Yes 4+ - 1.90 0.90-4.02
Body Mass Index 0.54
<24 kg/m? —_— 0.95 0.46-1.94
>24 kg/m? — 0.74 041-1.32
Left ventricular ejection fraction 0.70
>50% —t - 1.25 0.71-2.20
<50% —_ 1.53 0.73-3.20
LAD 0.83
No —_——— 1.34 0.64-2.82
Yes —-—— 1.18 0.70-1.99
MVCAD >0.99
No ——— 1.22 0.60-2.49
Yes —-— 1.19 0.70-2.03
GP lIb/llla 0.81
No —— 1.18 0.74-1.86
Yes - 1.33 0.41-4.26
0331 1 |5
Favors 600 mg Favors 300 mg

Fig. 3. Subgroup analyses for major adverse cardiac events in nine various subgroups for clopidogrel doses comparison. Cl, confidence interval; GP lIb/llla,
glycoprotein lIb/llla receptor inhibitor; LAD, left anterior descending coronary artery as culprit vessel; MVCAD, multi-vessel coronary artery disease.
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our study were lower than that of the high dose group in the
HORIZONS-AMI trial or double dose group in the CUR-
RENT-OASIS 7 trial. Therefore, there might be little room
to improve with 600 mg loading dose of clopidogrel. Sec-
ond, the ethnic differences in platelet aggregation or in clop-
idogrel responsiveness may be thinkable. A recent study re-
ported that clopidogrel low-responsiveness evaluated by
the Verifynow™ P2Y'12 assay is an independent predictor
of stent thrombosis and composite end point of stent throm-
bosis or cardiac death in patients with acute coronary syn-
drome within 6 months after DES implantation.” Previous
studies have also showed that carriers of the reduced func-
tion CYP2C19 allele have significantly lower levels of the
active metabolite of clopidogrel, reduced platelet inhibition,
and an increased rate of cardiovascular events,'®!" even with
higher doses of clopidogrel."”” This polymorphism has been
observed in a higher rate of East Asians compared with Cau-
casions." So, the efficacy of high or double dose clopidogrel
shown in Western people may not equal in Asian people. In-
stead, triple anti-platelet therapy including cilostazol may be
superior to dual anti-platelet therapy, including higher doses
of clopidogrel in Asian patients.'*!¢ Finally, it is not clear
whether the beneficial effects were a result of the double
loading, double maintenance dose or both in the CURRENT-
OASIS 7 trial. Additionally, other acute coronary syndrome
patients were enrolled as well as those with STEMI in the
CURRENT-OASIS 7 trial. Therefore, these could be the
reasons for the differing results of the present study.

On the other hand, results of the present study correspond
with the results of a recently published trial, in which there
were no differences in 1 and 12 month clinical outcomes be-
tween the two clopidogrel groups in STEMI patients under-
going primary PCI, from a large acute myocardial infarction
registry."” Similarly, the GRAVITA trial showed that among
patients with high on-treatment reactivity after coronary in-
tervention with drug-eluting stents, the use of high-dose
clopidogrel compared with conventional-dose clopidogrel
did not improve the clinical outcomes, such as death from
cardiovascular causes, nonfatal myocardial infarction, or
stent thrombosis.'®

Study limitations

There are several limitations to our study. First, the sample
size of the present study was relatively small, and therefore
would not allow for drawing a definite conclusion. Second,
this study was not a randomized study. The clopidogrel load-
ing dosage was left to the discretion of the treating physi-

cian. Despite our effort to adjust for potential confounders
by using multivariable models and propensity score match
analysis, it is likely that unmeasured covariates could have
contributed to the observed differences in clinical outcomes.
Third, our evaluation of clinical outcomes was limited by
the fact that bleeding events were not included in our analy-
sis. Bleeding events have been known to play a role in the
mortality of STEMI patients.

In conclusion, in Asian patients undergoing primary PCI
for STEMI, the use of a 600 mg loading dose compared
with a 300 mg loading dose of clopidogrel did not reduce
the incidence of MACEs, all-cause death, reinfarction, tar-
get vessel revascularization, or stent thrombosis. Further
study for clopidogrel loading doses in this subset of patients
is needed to improve clinical outcomes.
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