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Clinical Investigations

Safety and Efficacy with Drug-Eluting Stent in ST-Segment Elevation
and Non-ST-Segment Elevation Myocardia Infarction
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Summary

Background: Drug-€luting stents (DES) have been shown
to reducethe need for repest revascul arization compared with
bare metal stents (BMS). However, thereislittleinformation
regarding the safety and long-term efficacy of DESin patients
with acute myocardia infarction (AMI).

Hypothesis: Theaim of thisstudy wasto evaluatethe safety
and efficacy of DESin patientswith AMI.

Methods. Data from 211 consecutive patients with AMI
treated with DESwere compared with thosefrom 228 consec-
utive patientswith AMI treated with BM S, All patientswere
trested within 7 days of symptom onset. Theincidence of ma:
jor adverse cardiovascular events ([MACE]: deeth, reinfarc-
tion, and target vessel revascularization) was eveluated at 30
daysand 1year.

Results: Basdlineclinical and angiographic characteristics
were similar for both stent groups. However, patientswho re-
ceived DES had longer lesionlengths (23.0+ 12.7vs. 18.8 +
10.6 mm, respectively; p<0.001) and smaler referencediam-
eters(2.97 £ 0.52 vs. 3.19 £ 0.63 mm, respectively, p< 0.001).
At 30 days, theincidenceratesof MACE (DESvs. BMS: 2.2
vs. 1.9%, p = 1.000) and stent thrombosis (BM Svs. DES: 0.9
vs. 1.7%; p = 0.434) did not differ significantly between the
groups. At 1 year, patients with DES had a lower rate of
MACE (BMSvs. DES: 14.0 vs. 6.6%; p = 0.011) primarily
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due to alower target vessel revascularization rate (BMSvs.
DES: 9.6vs. 4.8%; p=0.028).

Conclusions. The DES appear to besuperior totheBMSin
reducing therisk of MACE in patientswith AMI.
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Introduction

Routine stent implantation has abetter procedural success
rateand clinica outcomethan balloon angioplasty in patients
presenting with acute myocardia infarction (AMI).1-3 How-
ever, restenos sand repest revascul arization remain significant
clinical problems, limiting thelong-term success of percuta-
neous coronary intervention..- 24

Recently, drug-€luting stent (DES) impl antation was shown
to be effectivein reducing restenosis compared with bare met-
a sent (BMS) implantation in elective patients,> ¢ and DES
implantation now comprises more than 80% of percutaneous
coronary intervention in the United States.” Furthermore,
worldwide DES use has grown rapidly in patientswith AMI
despite concernsabout early thrombotic eventsand late resten-
o0ss8 9 However, thereislittleinformation regarding the safe-
ty and efficacy of using DESin patientswith AMI.

The present study is a retrospective analysis comparing
clinica outcomeswhen using DES and BM S in consecutive
patientswith AMI.

Material and Methods
Patient Population

Thestudy involved atotal of 211 consecutive patientswith
AMI treated with DES within 7 days of symptom onset be-
tween March 2003 and July 2004 at the Asan Medical Center,
Seoul, Korea. Datafrom thisgroup were compared with those
of acontrol group comprising 228 consecutive patients with
AMI treated with conventional BMSwithin 7 days of symp-
tom onset between April 2002 and February 2003. Patients
with cardiogenic shock on admission or severecoronary artery
diseaserequiring early bypass surgery were excluded.
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Angioplasty Procedure

Of the DES group, 73.9% were implanted with Cypher
gents(Johnson and Johnson Cordis, Miami Lakes, Fla,, USA)
and 26.1% wereimplanted with Taxus stents (Boston Scientif-
icCorp., Natick, Mass,, USA). IntheBM Sgroup, 23.2% were
implanted with Jo stents (Jomed, Langendingen, Germany),
19% with BX sonic or BX velocity stents (Cordis, Johnson
& Johnson, Warren, N.J., USA), 15.9% with Express stents
(Boston Scientific Corp.) 13.4% with BE stents (Medtronic,
Minnesgpolis, Minn., USA), and 28.5% with other stents.

Stent implantation was performed using standard tech-
niques. The postprocedural antithrombotic regimen consisted
of aloading dose of clopidogrel (300 mg beforeintervention),
lifelong aspirin (100 or 200 mg/day), and clopidogrel (75 mg/
day) for at least 1 monthin patientswith BMSand for at least
6 monthsin patientswith DES.

Definition and Follow-Up

A mgjor adverse cardiovascul ar event (MACE) wasdefined
asdeath, nonfatd reinfarction, and target vessdl revascularizar
tion (TVR). Reinfarction was diagnosed by recurrent symp-
toms and/or electrocardiographic changesin association with
re-elevation of creatinekinase (CK)-MB and troponin-I levels
greater than twicethe upper normal limit. Target vessdl revas-
cularization was defined as arepeat intervention (surgical or
percutaneous) driven by any lesionlocated in the same epicar-
dia vessd treated at theindex procedure. Thrombotic stent oc-

clusion was angiographically documented as acomplete oc-
cluson (Thrombolysisin Myocardia Infarction[ TIMI] grade
Oor 1) or flow-limiting thrombi (TIMI flow grade1or 2) ina
previoudly successfully treated artery.

All demographic, clinical, angiographic, and procedura
characteristicswere prospectively enteredinto the Asan Med-
ical Center angiographic database. During follow-up, record-
ingsof al repesat interventions and clinica information were
collected by chart review or telephoneinterview.

Statigtical Analysis

Continuous variables are presented as mean + standard de-
viation and were compared using independent t-tests. Categor-
ical variables between the two groups were compared using
chi-squareor Fisher’sexact tests. The cumulativeincidence of
adverse eventswas estimated according to the Kaplan-Meier
method and compared using log rank tests. Variablesfound to
be significant by univariate anaysis were entered into multi-
variate anadysisto identify independent predictorsof adverse
events. A p value < 0.05 was considered to indicate asignifi-
cant difference.

Results
Basdineand Procedural Characteristics

Basdlineclinicd and angiographic characteristicsare sum-
marizedin Tables| and I1. No patient in non-ST-segment ele-

TaBLE | Basdine demographic and clinical characteristics of patients with acute myocardial infarction treated with bare metal or
drug-duting stents
Baremetd stents Drug-eluting stents
(n=228) (n=211) pVaue

Age, years 589+ 104 58.3+125 0.379
Mae (%) 181 (79.4) 173(82.0) 0.138
STEMI (%) 143(62.7) 133(63.0) 0.864
NSTEMI (%) 85(37.3) 78(37.0) 0.864
Diabetes (%) 46(20.2) 36(17.1) 0403
Hypertension (%) 95(41.7) 80(37.9) 0.422
Hyperchol esterolemia(= 200 mg/dl) (%) 39(17.1) 40(19.0) 0.614
Current smoking (%) 89(39.0) 80(37.9) 0.81
Prior thrombolysis (%) 19(7.5) 19(6.0) 0.803
Prior myocardia infarction (%) 10(4.4) 8(3.8) 0.754
Prior PCI (%) 15(6.6) 16(7.6) 0.682
Prior CABG (%) 2(09 2(09 1
Primary PCI (%) 100(43.9) 94(44.5) 0.884
Time between symptom onset and PCI

STEMI (h) 26.0+34.1 28.7+437 0.593

NSTEMI (days) 358+1.78 341+1.82 0.568
Statin (%) 82(36.0) 130(61.6) <0.001
Glycoprotein l1b/lllaantagonist (%) 28(12.3) 13(6.2) 0.028
LVEF (%) 53.3+10.2 524+99 0.53

Abbreviations: STEMI = ST-segment elevation myocardia infarction, NSTEMI = non-ST-segment elevation myocardia infarction, PCI = per-
cutaneous coronary intervention, CABG = coronary artery bypassgraft, LV EF =l eft ventricular gjectionfraction.
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TaLE Il Qualitativeand quantitative angiographic and procedura characteristicsof the study population

Baremetd stents Drug-dluting stents
(n=228) (n=211) pVaue
Multivessdl disease (%) 125(54.8) 125(59.2) 0.35
Trested artery
L eft anterior descending (%) 127 (55.7) 103(48.8) 0.149
Left circumflex (%) 16(7.0) 39(185) <0.001
Right coronary artery (%) 79(34.6) 60(28.4) 0.162
Others2 (%) 6(2.6) 9(4.3 0.346
Complexlesion(B2& C) (%) 138(60.5) 137(64.9) 0.375
Procedurd characteristics
Lesionlength, mm 18.8+10.6 230+£127 <0.001
Referencevessd diameter, mm 3.19+0.63 2.97+0.52 <0.001
Pre-minimal lumina diameter, mm 0.75+0.61 0.72+0.60 0.528
Post-minima luminal diameter, mm 3.0+06 28+05 <0.001
Preprocedura TIMI flow 0.363
0(%) 90(39.5) 81(38.4)
1 (%) 14(6.2) 12(5.7)
11 (%) 26(11.4) 33(15.6)
111 (%) 97(42.9) 85(40.3)
Postprocedura TIMI 111 flow 213(93.4) 201(95.3) 0.658

aQthers: left main disease, saphenousvein graft.
Abbreviation: TIMI = Thrombolysisin Myocardial Infarction.

vationmyocardid infarction (NSTEMI) wastreated within 12
h after symptom onset. Of ST-segment elevation myocardial
infarction (STEMI), 85 patientsin the BM'S group (37.3%)
and 83 patientsinthe DES group (39.3%) weretreated within
12 h from symptom onset. Elective post-M| percutaneous
coronary intervention (PCl) wasperformedinal patientswith
NSTEMI and in 43 patients (30.1%) with BMS and 38 pa-
tients (28.6%) with DES. Neither rescuenor patientswith late
recurrent M| wereobserved. Therewasno difference between
the DES and BM S groupsin terms of risk factors, prior M,
prior intervention, prior bypass surgery, prior thrombolysis,
and proportion of STEMI. However, patients with DES had

longer lesion lengths (23.0 + 12.7 vs. 18.8 £ 10.6 mm, p<
0.001), smaller reference diameters (2.97 £ 0.52 vs. 3.19 +
0.63mm, p<0.001), and smaller postprocedural minimal le-
siondiameters(MLD) (2.8+ 0.5vs. 3.0+ 0.6 mm, p<0.001)
compared with patientswithBMS.

Clinical Outcomes

Clinica outcomes at 30 days and 1 year are presented in
Tablelll. Therewasno significant difference between patients
with DESand BM Sintermsof theincidenceof cardiac death,
reinfarction, or TV R. Two patientswith DES (0.9%) and two

TasLE 11l Clinical outcomesat 30 daysand 1year
Baremetd stents Drug-eluting stents
(n=228) (n=211) pValue
30-day MACE (%) 5(2.2) 4(1.9) 1
Death (%) 1 0 1
MI (%) 4(18) 4(19) 1
TVR (%) 0 0
Stent thrombosis (%) 2(0.9) 4(1.9) 0.434
One-year MACE (%) 32(14.0) 14(6.6) 0.011
Degth (%) 3(13) 0(0) 0.249
MI (%) 7(31) 5(2.4) 0.653
TVR (%) 22(9.6) 9(4.2) 0028
Latestent thrombosis (%6) 2(09 0(0) 05

Abbreviations: MACE = mgjor adverse cardiac events, Ml = myocardia infarction, TVR =target vessel revascularization.
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patients with BMS (1.9%) experienced stent thrombosis with-
in 30 days (p = 0.434). In addition, the incidence of MACE
was also similar between the two groups at 30 days. In con-
trast, 1-year follow-up showed the incidence of MACE was
significantly lower in patients with DES than in patients with
BMS (6.6 vs. 14.0%, respectively, p = 0.011), mainly due to
the lower TVR rate (4.3 vs. 9.9%, respectively, p = 0.028).
Late stent thrombosis with subsequent reinfarction developed
in two patients with BMS, but not in patients with DES. Major
adverse cardiovascular event-free survival at 12 months was
93.4% in the DES and 86.0% in the BMS group (p=0.028, by
log rank test) (Fig. 1). Multivariate analysis showed use of
DES was a significant independent predictor of death, rein-
farction, or repeat revascularization at 1 year (hazard ratio:
0.509, 95% confidence interval 0.299-0.867, p=0.013).

Discussion

The present study showed that DES was safe in the treat-
ment of AMI and had similar rates of procedural success, in-
hospital adverse events, and stent thrombosis compared with
BMS. Furthermore, DES significantly reduced the incidence
of major adverse events at 1 year despite the fact that patients
with DES had more unfavorable baseline characteristics such
as longer lesion length, shorter reference diameter, and small-
er postprocedural minimal lesion diameter compared with pa-
tients with BMS. These results suggest that DES is superior to
BMS in the treatment of AMI.

The thrombogenic coronary condition in patients with
AMISB coupled with a theoretical tendency for hypercoagu-
lability? and delayed re-endothelialization'* ' with DES, can
potentially increase the risk of thrombotic complications and
adversely affect outcomes after DES implantation during the
acute phase of MI. However, regardless of these contradicto-
ry laboratory findings, we found there was no difference in
stent thrombosis rates between patients with DES and BMS
at 30 days and 1 year, nor in rates of MI or mortality. These
findings are consistent with previous reports indicating that
DES may be safe in the setting of AMI. 1215

Use of DES in patients with AMI resulted in reduced rates
of MACE at 1 year (BMS vs. DES: 14.0 vs. 6.6; p=0.011),
mainly due to alower TVR rate (BMS vs. DES: 9.6 vs. 4.3%;
p = 0.028), similar to patients with stable ischemic syn-
drome.'® Moreover, the TVR rate in patients with DES was
almost unchanged from 8 months (3.8%) to 1 year (4.2%),
whereas the TVR rate continued to increase during this peri-
od in patients with BMS (from 4.8 t0 9.6%, respectively). The
Rapamycin Eluting Stent Evaluated at Rotterdam Cardiology
Hospital (RESEARCH) study using sirolimus-eluting stents
for AMI!'? and the subgroup analysis of the TAXUS-1V study
of acute coronary syndrome!3 showed that DES implantation
reduced the incidence of adverse events at 6 months to 1 year
mainly due to a better TVR rate between 8 months to 1 year;
this did not change for DES, as was the case in the present
study. Thus, our results confirm that DES are effective in pre-
venting repeat revascularization in the subset of unstable
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atherosclerotic lesions responsible for acute occlusions and
suggest that further advantages of DES over BMS for AMI
might be observed as follow-up durations increase.

In the present study, four patients with DES experienced
M, which occurred primarily within 30 days. In contrast, four
with BMS experienced MI between 30 days and 1 year. The
mortality rates were 1.3 and 0% for patients with BMS and
DES, respectively. These mortality rates are considerably low-
er than those reported in other studies'? 17- 18 which may reflect
the inclusion of patients with NSTEMI and the exclusion of
patients with cardiogenic shock on admission in the present
study population. Other studies including patients with NSTE-
MI and STEMI showed similar low rates of mortality.'*

Limitations

There were several potential limitations to this study. First,
it was a retrospective, nonrandomized, single-center registry
study of DES implantation in AMI. Second, the choice of DES
was left to the physician, leading to possible selection bias.
Third, our findings were derived from a select population of
patients with AMI, and it may not be possible to generalize our
results to all patients with AMI. Despite these limitations, we
believe this study demonstrates the safety and efficacy of DES
in routine clinical practice for the treatment of AMI.

Conclusion

Drug-eluting stents for the treatment of acute myocardial
infarction are safe and more effective in reducing the risk of
major adverse events when compared with bare metal stents.
However, further large-scale randomized trials will be needed
to verify these promising initial results.
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