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Introduction and objectives. Drug-eluting stents
(DES) have proven to be effective in reducing the rate of
restenosis and have, therefore, been incorporated into
the treatment of patients with ST-elevation acute
myocardial infarction (STEMI). The aim of this study was
to investigate long-term clinical and angiographic
outcomes following the use of DESs in patients with
STEMI.

Methods. A prospective study involving clinical and
angiographic follow-up was performed in 81 patients 
with STEMI who underwent percutaneous coronary
intervention including DES implantation. This group was
compared with 82 patients with similar characteristics who
were treated with bare-metal stents (BMS) in an earlier
period. 

Results. At one year, there was no significant
difference between the groups in the mortality (2.5% in
the DES group vs 7.3% in the BMS group; P=.15) or
reinfarction rate (4.8% in the DES group vs 4.8% in the
BMS group; P=.98). The target lesion revascularization
rate was significantly lower in the DES group (8.6% vs
23.2% in the BMS group; P=.001), as was the restenosis
rate (13.8% vs 30.9% in the BMS group; P=.02). Acute or
subacute stent thrombosis was diagnosed in 5 patients (3
with a DES and 2 with a BMS; P=.64), and one late stent
thrombosis was detected after a year, in a sirolimus-
eluting stent.

Conclusions. Implantation of a DES in patients with
STEMI did not result in a reduction in either the mortality
or reinfarction rate at 1 year compared with BMS
implantation. However, there were reductions in the rates
of restenosis and target lesion revascularization. The
incidence of thrombosis was similar with the 2 types of
stent.
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Resultados clínicos y angiográficos tardíos 
de stents liberadores de fármacos en pacientes
con infarto agudo de miocardio con elevación
del ST

Introducción y objetivos. Los stents liberadores de
fármacos (SLF) han demostrado reducir la reestenosis 
y por ello se han incorporado al tratamiento de pacientes
con infarto agudo de miocardio con elevación del ST 
(IAMEST). En este trabajo se han evaluado los resulta-
dos clínicos y angiográficos a largo plazo de los SLF en
pacientes con IAMEST.

Métodos. Se realizó prospectivamente un seguimiento
clínico y angiográfico de 81 pacientes con IAMEST some-
tidos a intervencionismo coronario percutáneo con im-
plante de SLF. Este grupo se comparó con otro de 82 pa-
cientes con características similares, tratados con stents
convencionales (SC) en un período anterior.

Resultados. Al año no hubo diferencias significativas
en las tasas de mortalidad (2,5% en el grupo SLF y 7,3%
en el grupo SC; p = 0,15) o reinfarto (4,8% del grupo SLF
y 4,8% del grupo SC; p = 0,98). La necesidad de nueva
revascularización de la lesión fue menor en el grupo SLF
(8,6 y 23,2%; p = 0,001) al igual que la tasa de reesteno-
sis (13,8% del grupo SLF y 30,9% del grupo SC; 
p = 0,02). Se registraron 5 trombosis agudas o subagu-
das de stent (3 SLF y 2 SC; p = 0,64) y una tardía des-
pués del año en un stent de sirolimus.

Conclusiones. El implante de SLF en pacientes con
IAMEST no reduce la mortalidad o el reinfarto al año res-
pecto a los SC; sin embargo, reduce la tasa de reesteno-
sis y la necesidad de nueva revascularización. La inci-
dencia de trombosis de stent fue similar en los dos
grupos.

Palabras clave: Stent farmacoactivo. Infarto de miocar-
dio. Angioplastia coronaria.
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INTRODUCTION 

A number of studies have shown the benefits of
percutaneous coronary intervention (PCI) with systematic
stenting in the setting of ST-elevation acute myocardial
infarction (STEMI).1-3 However, the promising initial
outcomes are limited in the medium and long term by
restenosis.4 Thus, drug eluting stents (DESs) have been
incorporated into the treatment of this group of patients,
although there is little medium- and long-term experience.
Furthermore, experience with DESs in patients with
STEMI is currently still limited as such patients tend to
be excluded from clinical trials. 

The objective of this study was to verify the long-term
safety and efficacy of DESs in a population of patients
with STEMI compared to a similar group treated with
bare-metal stents (BMSs) in normal clinical practice. 

METHODS 

This was a single-center cross-sectional observational
study which, at 2 predefined times, compared 2 patient
groups: one group comprised prospectively included
patients with STEMI who underwent PCI with placement
of 1 or more DESs, while the other group comprised
retrospectively included patients of similar characteristics
implanted with BMSs in the immediately preceding
period. 

Outcome Measures 

The primary outcome measures were: a) incidence at
12 months of the need for target lesion revascularization
(TLR); and b) rate of angiographically documented
restenosis (1 year after the intervention). The secondary
objectives were: a) the incidence of a composite outcome
of major adverse cardiac events (MACE) defined as death,
nonfatal reinfarction, or need for new revascularization
at 12 months; b) incidence of acute thrombosis (in the
first 24 hours), subacute thrombosis (between 1 and 30
days), and late thrombosis (after 30 days); and c) late
lumen loss.

Definitions 

Cardiac death was defined as cardiac (AMI, CHD,
fatal arrhythmias), death with no cause reported, death
of unknown cause, and procedure related death. Target
lesion revascularization was defined as a new intervention,
whether surgical or percutaneous, of the lesion that had
previously been successfully treated. Reinfarction was
defined as the appearance of new diagnostic Q-waves in
at least 2 adjacent leads in the ECG or a clinical picture
compatible with creatine kinase (CK) elevation and a
CK muscle-brain fraction (CK-MB) twice as high as the
normal reference range of the laboratory. Stent thrombosis
was defined as an acute coronary syndrome with complete
occlusion or a thrombus limiting flow in the successfully
treated target vessel, documented by angiography, or,
in absence of angiographic confirmation, the presence
of AMI in the territory irrigated by the treated vessel.
Restenosis was taken to be the presence during
angiographic follow-up of >50% stenosis in the stented
segment and the 5 mm of vessel proximal and distal to
the stent. 

Inclusion and Exclusion Criteria 

We included patients with STEMI treated with primary
PCI or rescue PCI in whom 1 or more stents were
implanted. Exclusion criteria were as follows: patients
in cardiogenic shock, reference diameter of the AMI
culprit artery <2.5 mm or >4 mm, lesions of the left
main coronary artery, and those in which the clinical
and angiographic follow-up protocol could not be
applied. 

Procedure and Antithrombotic Treatment 

The PCI was done according to the generally
accepted guidelines and in accordance with the
judgment of each operator. The use of antithrombotic
and antiplatelet therapy during the procedure was done
according to the normal laboratory procedures. After
the procedure, the patients followed a regimen of 
100 mg/d of aspirin indefinitely and 75 mg/d of
clopidogrel for 1 month in the case of those implanted
with BMSs and at least 12 months in the case of those
implanted with DESs. 

Follow-up 

The patients were scheduled for visits at 30 days,
6 months, and 1 year after the procedure. The angiographic
study was done sometime after 1 year had elapsed 
(12-15 months after the procedure). Only in cases of
recurrence of symptoms was the angiographic study done
sooner. However, in these cases, if restenosis was not
documented angiographically, the control angiographic
study was still performed after 1 year. 

ABBREVIATIONS 

BMS: bare-metal stent 
DES: drug-eluting stent 
MACE: major adverse cardiac events 
PCI: percutaneous coronary intervention 
STEMI: ST-elevation acute myocardial infarction
TLR: target lesion revascularization
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Statistical Analysis 

A descriptive analysis of both groups was undertaken,
presenting the frequency distribution for the qualitative
variables and the mean (SD) for the quantitative ones.
The Kolmogorov-Smirnov test was done to determine
whether the distribution was normal. To compare the
main outcome variables, the χ2 test was used for categoric
variables and the ANOVA and Student t test for continuous
ones, for paired, or independent samples as appropriate
(according to whether the distribution was normal; if not,
the nonparametric Wilcoxon or Mann-Whitney U tests
were used, respectively). The associations were considered
statistically significant for P values of less than .05. For
all variables, 95% confidence intervals were calculated.
A multivariate analysis was undertaken using a Cox
proportional risk regression model to identify predictors
of adverse events during follow-up. In the analysis, all
variables with group differences with an associated value
of < P value of less than .1 in the univariate analysis were
included. The Kaplan-Meier method was used to analyze
the event free time during follow-up and the log rank test
was used to compare the curves of the 2 groups. The
entire statistical analysis was carried out using the SPSS
software package, version 12.0. 

RESULTS 

Between September 2003 and July 2005, a total of 134
patients with STEMI underwent PCI in our center. In 92

362 Rev Esp Cardiol. 2008;61(4):360-8

Planas-del Viejo AM et al. Drug-Eluting Stents in Patients With ST-Elevation Acute Myocardial Infarction

cases, 1 or more DESs were implanted during the
procedure, and 81 of these met the inclusion criteria (DES
group). The other group—obtained retrospectively—
comprised 82 patients with similar characteristics who
had undergone PCI and been implanted with a BMS
(BMS group) in the immediately preceding period,
between July 2001 and August 2003. The baseline
characteristics of the patients are shown in Table 1
according to the type of stent used. There were no
significant differences in the baseline clinical
characteristics assessed, except for the mean (SD) age,
which was lower in the DES group (56 [11] years vs 60
[12] years; P=.02). The most frequent indication for
intervention in both groups was primary PCI. 

Table 2 shows the angiographic characteristics of the
culprit lesion and the characteristics of the procedure. In
addition to the AMI culprit lesion, a further 5 lesions in
the BMS group and a further 16 lesions in the DES group
(10 with DES and 6 with BMS) were treated. In total,
97 lesions were treated in the DES group and 87 in the
BMS group, with a similar mean number of lesions treated
in both groups (1.19 vs 1.06 lesions/patient; P=.11). The
percentage of complex lesions (types B2 and C) was
greater in the DES group (67.9%) than in the BMS group
(54.8%). In addition, in the DES group, 19 bifurcation
lesions (23.4%) were treated compared to just 3 (3.6%)
in the BMS group. There were no differences between
groups in terms of baseline TIMI flow grade. The
angiographic quantification of the AMI culprit lesion did

TABLE 1. Baseline Characteristics of the Patients With STEMI Treated With Bare-Metal Stents or Drug-Eluting

Stents

BMS Group (n=82) DES Group (n=81) P

Age 60 (12) 56 (11) .02 

Men 68 (82.9%) 69 (85.1%) .69 

Active smokers 47 (57.3%) 43 (53%) .58 

Hypertension 31 (37.8%) 31 (38.2%) .95 

Hypercholesterolemia 37 (45.1%) 39 (48.1%) .69 

Diabetes mellitus 16 (19.5%) 18 (22.2%) .67 

Creatinine >1.3 mg/dL 8 (9.7%) 8 (9.8%) .98

Prior myocardial infarction 11 (13.4%) 12 (14.8%) .79 

Prior coronary surgery 1 (1.2%) 1 (1.2%) .99 

Prior PCI 8 (9.7%) 4 (4.9%) .23 

Killip class >2 15 (18.3%) 16 (19.7%) .82

Peak CK level 1912 (1471) 1927 (1213) .79

Multivessel disease 48 (58.5%) 34 (41.9%) .07

Ejection fraction 55 (11) 56 (13) .62

Clinical presentation

Primary PCI 69 (84.1%) 64 (79%) .36 

Rescue PCI 13 (15.9%) 17 (21%) .31 

Infarction culprit artery

Left anterior descending 51 (62.2%) 57 (70.3%) .76 

Circumflex 6 (7.3%) 5 (6.1%) .91

Right coronary 25 (30.5%) 18 (22.2%) .45

Coronary graft – 1 (1.2%) .31 

BMS, bare-metal stent; CK indicates creatinine kinase; DES, drug-eluting stent. Data are shown as means (SD) or as numbers and percentages; PCI, percutaneous
coronary intervention.



not show significant differences between groups in terms
of length of lesion and reference vessel diameter; however,
in the DES group a higher percentage of vessels with
diameter less than 2.8 mm was found (33.3% vs 10.9%;
P=.001). 

After the procedure, TIMI flow grade 2-3 was achieved
in the AMI culprit artery in more than 96% of the patients
in both groups. In total, 103 stents were implanted in the
DES group (73 were sirolimus-eluting stents and 30 were
paclitaxel-eluting stents) and 90 in the BMS group, with
a proportion of stents/lesion of 1.3 and 1.1, respectively
(P=.008). The total length covered by the stent was also
significantly greater for the DES group. In the DES group,
direct stenting without predilation was done more often
(37% vs 1.2%; P<.001). Also, the use of glycoprotein
IIb/IIIa inhibitors was more often related to placement
of DESs (61.3% vs 29.3%; P<.001). 

Clinical Follow-up 

Follow-up was completed by all patients. Table 3 shows
the in-hospital adverse events and adverse events at 
6 months and 1 year. Mortality at 1 year was 7.3% in the
BMS group and 2.5% in the DES group (P=.15). Although
there were no significant differences in TLR at 6 months,
at 1 year, this outcome occurred significantly less often
in the DES group (8.6% vs 23.2%; HR = 0.31; 95%
confidence interval [CI], 0.12-0.79; P=.001), that is, an
absolute decrease of 14.6% and a relative one of 63%
was found. There were also fewer MACEs at 1 year in
the DES group (13.6% vs 31.7%; HR = 0.33; 95% CI,
0.15-0.74; P=.006). 

Five cases of stent thrombosis were reported, 3 in the
DES group (2 with sirolimus-eluting stents and 1 with a
paclitaxel-eluting stent) and 2 in the BMS group,

TABLE 2. Lesion and Procedure Characteristics and Results of the Angiographic Analysis at Baseline, After the

Procedure, and During Follow-up

BMS Group (n=82) DES Group (n=81) P

Lesion characteristics

Lesion type (ACC/AHA)

Type A and B1 37 (45.1%) 26 (32.1%) .08 

Type B2 38 (46.3%) 37 (45.7%) .72 

Type C 7 (8.5%) 18 (22.2%) .04 

Bifurcation 3 (3.6%) 19 (23.4%) <.001 

Baseline TIMI flow grade

TIMI flow grade 0-1 61 (74.4%) 63 (77.8%) .87 

TIMI flow grade 2-3 21 (25.6%) 18 (22.2%) .73 

Characteristics of the procedure

No. stents/lesion 1.1 (0.3) 1.3 (0.5) .008 

Length covered per stent, mm 17.7 (8.1) 22.5 (10.6) .001 

Direct stenting 1 (1.2%) 30 (37%) <.001

Maximum pressure, atm 14 (3.3) 13.2 (1.9) .05 

TIMI flow grade 2-3 after PCI 79 (96.3%) 78 (96.3%) .89 

Use of anti-GPIIb/IIIa 29.3% 61.3% <.001 

Quantitative angiographic analysis

Before the procedure

Reference diameter, mm 3.03 (0.3) 2.95 (0.4) .15 

Vessel diameter <2.8 mm 9 (10.9%) 27 (33.3%) .001 

Lesion length, mm 13.5 (4.8) 15.2 (7.8) .09 

MLD, mm 0.12 (0.19) 0.17 (0.18) .07 

DS, % 97.7 (5.6) 92.4 (10.4) .09 

After the procedure

MLD, mm 2.94 (0.33) 2.99 (0.34) .06 

DS, % 13.1 (5.5) 11.3 (6.4) .07 

Follow-up*

MLD, mm 1.97 (0.93) 2.56 (1.95) <.001 

DS, % 40.5 (26.1) 23.6 (24.5) <.001 

Late lumen loss, mm 0.90 (0.87) 0.43 (0.91) .01 

Restenosis 30.9% 13.8% .02 

ACC/AHA indicates American College of Cardiology/American Heart Association; BMS, bare-metal stent; DES, drug-eluting stent; DS, percentage stenosis of the
vessel diameter; MLD, minimum lumen diameter; TIMI, thrombolysis in myocardial infarction.
*Angiographic follow-up done for 65 patients in the BMS group and 68 in the DES group.
Data are shown as means (SD) or as numbers and percentages.
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corresponding to incidences of 3.7% and 2.4%,
respectively (P=.64). The 2 cases of DES thrombosis
occurred on day 1 and at 7 days after the intervention.
In this latter case, the patient had voluntarily stopped
taking antiplatelet medication after discharge. 

Although follow-up was initially planned for 1 year,
the final follow-up was longer (543 [187] days in the
DES group and 434 [156] days in the BMS group). After
1 year, and until the end of follow-up, 2 patients died in
the BMS group and none in the DES group. Thus, at the
end of follow-up, mortality in patients treated with DESs
was 2.5% compared to 9.8% in the BMS group (P=.053),
and TLR was done in 9.9% in the DES group and 29%
in the BMS group (P=.002). In this period, a patient who
had received a sirolimus-eluting stent suffered late stent
thrombosis 2 weeks after stopping clopidogrel and 14
months after the procedure. At the end of the follow-up
period, the MACE-free survival in the DES group was
84.1% compared to 61% in the BMS group (log rank
test, P=.0007) (Figure). 

In the multivariate analysis using the Cox regression
model, which included all confounding variables between
groups and those that had a P value <.01 in the univariate
analysis (Table 4), the use of DES was an independent
predictor of TLR (HR = 0.10; 95% CI, 0.03-0.32; P<.001)
and MACEs at 1 year (HR = 0.18; 95% CI, 0.06-0.57;
P=.004). 

Angiographic Follow-up 

Angiographic follow-up was done in 83% of the patients
in the DES group at a mean of 387 (21) days after the

procedure and in 79% of the BMS group at 369 (48) days
after the initial procedure. Table 2 shows the values
obtained in the angiographic quantification. The primary
angiographic outcome measure—restenosis rate—was
13.8% in the DES group compared to 30.9% in the control
group, corresponding to an absolute reduction in restenosis
of 17% and a relative reduction of 55% (HR = 0.36; 95%
CI, 0.15-0.87; P=.02). Late lumen loss was also less in
the DES group than the BMS group (0.43 vs 0.9 mm;
P=.01). 

DISCUSSION 

The results of this study demonstrate the safety of DES
placement in patients with STEMI, with significantly
lower restenosis rates and less need for repeat
revascularization procedures compared to BMS. 

Patient and Procedure Characteristics 

The groups in our study comprised patients for whom
primary or rescue PCI was indicated in accordance with
the clinical guidelines provided that catheterization
laboratories were available at the time. The clinical and
angiographic baseline characteristics are those expected
for patients with STEMI. Of note is the higher prevalence
of diabetic patients than in other studies of STEMI such
as the RESEARCH and PASSION studies, in which only
12.5% and 11%, respectively, of the patients treated with
DES were diabetic.5,6 Moreover, and probably as a result
of this higher percentage of diabetic patients, the reference
vessel diameter in our DES group was less than that of

TABLE 3. Cumulative Adverse Events at 1 Year Follow-up in Patients With STEMI Treated With Bare-Metal Stents

or With Drug-Eluting Stents

BMS Group (n=82) DES Group (n=81) HR (95% CI) P

Death

In-hospital 2 (2.4%) 0 0.97 (0.94-1.01) .49 

6 mo 3 (3.7%) 1 (1.2%) 0.33 (0.03-3.20) .32 

1 y 6 (7.3%) 2 (2.5%) 0.32 (0.06-1.64) .15 

Reinfarction

In-hospital 0 1 (1.3%) 1.01 (0.98-1.03) .49 

6 mo 4 (4.8%) 2 (2.5%) 0.49 (0.08-2.77) .41 

1 y 4 (4.8%) 4 (4.8%) 1.01 (0.24-4.19) .98 

TLR

In-hospital 4 (4.8%) 3 (3.7%) 0.76 (0.16-3.50) .72 

6 mo 6 (7.3%) 4 (4.8%) 0.65 (0.17-2.42) .52 

1 y 19 (23.2%) 7 (8.6%) 0.31 (0.12-0.79) .001 

MACE (death, AMI, repeat revascularization)

In-hospital 6 (7.3%) 3 (3.8%) 0.49 (0.12-2.04) .51 

6 mo 11 (13.4%) 5 (6.2%) 0.42 (0.14-1.28) .12 

1 y 26 (31.7%) 11 (13.6%) 0.33 (0.15-0.74) .006 

Stent thrombosis 2 (2.4%) 3 (3.7%) 1.53 (0.25-9.45) .64 

AMI, acute myocardial infarction; BMS, bare-metal stent; CI, confidence interval; DES, drug-eluting stent; HR, hazard ratio; MACE indicates composite major adver-
se cardiac event; TLR, target lesion revascularization.
Data are expressed as numbers (percentages). 
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patients treated with paclitaxel-eluting stents in the
PASSION study (2.95 and 3.13 mm).6 We should also
bear in mind that the relationship between vessel size
and restenosis and stent thrombosis as vessel size
decreases has been well established in the literature.7

Some aspects of the procedure differ between the 

2 groups of our study, in particular because the patients
were treated at different times. Thus, administration of
glycoprotein IIb/IIIa inhibitors was greater in the DES
group in accordance with the current clinical guidelines
on antithrombotic therapy.8,9 The percentage use of such
therapy in our study is lower than in other studies,6,10
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Figure 1. Kaplan-Meier cardiac event-free
survival curves (acute myocardial
infarction and/or need for repeat
revascularization) in both groups at the
end of the follow-up period. BMS indicates
group treated with bare-metal stents; DES,
group treated with drug-eluting stents. 

TABLE 4. Results of the Univariate and Multivariate Analysis In Relation to the Adverse Events 

at 1 Year Cox Regression Analysis

Univariate Multivariate

HR (95% CI) P HR (95% CI) P

Mortality

DES versus BMS placement 0.32 (0.06-1.64) .15 0.22 (0.01-10.45) .44 

Age 1.08 (1.01-1.16) .02 1.12 (1.00-1.26) .05

Ejection fraction 0.90 (0.85-0.96) .003 0.79 (0.69-0.91) .001

No. stents/lesion 3.2 (1.12-9.15) .03 1.14 (0.08-16.81) .92 

TIMI flow 0-1 grade after PCI 45.9 (6.2-338.7) <.001 10.7 (1.49-77.66) .02 

TLR

DES vs BMS placement 0.31 (0.12-0.79) .001 0.10 (0.03-0.32) <.001

No. stents/lesion 1.93 (0.95-3.93) .07 3.56 (1.58-8.05) .02

Maximum pressure 0.86 (0.73-1.01) .08 0.83 (0.72-0.96) .02 

Direct stenting 0.90 (0.28-2.86) .86 4.1 (0.94-17.8) .06 

MACE

DES versus BMS placement 0.33 (0.15-0.74) .006 0.18 (0.06-0.57) .004 

Age 1.02 (0.99-1.05) .09 1.00 (0.97-1.03) .80 

Ejection fraction 0.96 (0.93-0.98) .004 0.89 (0.78-1.03) .01 

Multivessel disease 2.70 (0.95-7.70) .05 1.18 (0.57-2.45) .64

TIMI flow grade 0-1 after PCI 5.47 (0.87-34.06) .04 8.75 (1.68-45.56) .01 

AMI, acute myocardial infarction; BMS, bare-metal stent; CI, confidence interval; DES, drug-eluting stent; HR, hazard ratio; MACE indicates composite major adver-
se cardiac event; TLR, target lesion revascularization.
Variables included in the multivariate analysis: DES versus BMS placement, variables showing group differences (age, lesion type, vessel diameter <2.8 mm, lesion
length, baseline MLD and after the procedure, number of stents/lesion, total stent length, direct stenting, maximum pressure, use of anti-GPIIb/IIIa) and the variables
with P<.1 in the univariate analysis. 
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probably because patients undergoing rescue PCI were
included in our population. On the other hand, direct
stenting was much more frequent in the DES group than
in the BMS group because, during this period, this was
the recommended technique for angiographically
documented thrombotic lesions with no calcification and
in which thrombus aspiration devices were not used, as
this is associated with a lower incidence of low or no
reflow and a better resolution of the ST segment.11-13

Similarly, the length of the segment covered by the stent
was also greater in the group of patients with DESs 
(22 vs 18 mm; P=.001). Currently, when DESs are used,
it is recommended that either end of the stent corresponds
to healthy segments, that is, longer stents should be
used.14,15

Clinical Outcomes 

During the first 6 months of follow-up, there were no
significant differences in mortality, MACEs, or TLR
between patients who had STEMI treated with DESs and
those treated with BMSs. However, after 1 year, the use
of DESs was associated with a decrease in TLR (8.6%
vs 23.2%; P=.01) and MACEs (13.6% vs 31.7%; P=.006).
The benefit observed in MACEs at 1 year was due to the
decrease in the need for repeat revascularization, as no
differences in mortality or incidence of nonfatal
reinfarction were found. 

The rate of TLR at 6 months in our patients with DESs
is high compared to the RESEARCH registry, in which
it was only 1%.5 However, the STRATEGY study reported
a similar TLR rate to us at 8 months, with a clear benefit
in favor of the sirolimus+tirofiban-eluting stent compared
to a BMS+abciximab (6% and 20%). In that study, the
decrease in TLR also translated into a significant reduction
in MACEs (18% vs 32%; P=.04).16 In the aforementioned
TYPHOON study, the TLR at 12 months was 6% in the
sirolimus-eluting stent group and 13% in the BMS group
(P<.001).10 Similar findings have been reported recently
for the SESAMI (a study done in 320 patients in a primary
PCI setting, comparing sirolimus-eluting stents with
BMSs). In that study, the MACE rate at 12 months was
significantly lower in the sirolimus-eluting stent group
(7% vs 17%; P<.05).17 Probably, the tendency for most
of the events to occur from the sixth month onwards
meant that the analysis of the later outcomes revealed
higher rates of event. 

However, in the PASSION study, there were no
significant differences at one year for the composite
endpoint (although a trend towards a lower incidence in
the DES group could be discerned) while the TLR was
similar (5% in the paclitaxel-eluting stent group and 8%
in the BMS group).6 We should highlight that the incidence
of events in the BMS group of this study was low, probably
because a low percentage of diabetic patients (12%) were
enrolled and patients had larger target vessel diameters—
3.21 mm versus 2.84 mm in the TYPHOON and 
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2.95 mm in our study. Moreover, that study did not carry
out an angiographic follow-up, and doing systematic
angiographic studies, as in our case, might increase the
number of indications for intervention due to angiographic
restenosis in absence of symptoms or evidence of
ischemia. 

In our study, we found that the beneficial effects of
DESs are maintained during the long-term follow-up.
Although conducted in a different setting, similar results
have been reported in the metaanalysis of Kastrati et al,18

who included 14 trials that compared sirolimus-eluting
stents with BMSs, with a follow-up period of 5 years.
They found that the use of sirolimus-eluting stents was
associated with a sustained decrease in the need for repeat
intervention, and mortality and nonfatal AMI were similar
to those observed in BMSs. 

Angiographic Follow-up 

Approximately 80% of the patients in both groups
underwent angiographic studies. The findings showed
clear advantages in favor of DES in all the angiographic
variables analyzed. However, our restenosis rate with
DESs is greater than those observed in the few studies
published in this setting that undertook an angiographic
follow-up. Surprisingly, in some of these, such as the
RESEARCH registry, the authors did not report any cases
of restenosis at 6 months follow-up in the subgroup of 96
patients with STEMI who were treated with sirolimus-
eluting stents.5 In the STRATEGY and TYPHOON studies
with angiographic follow-up at a somewhat later point—
8 months—restenosis was significantly greater in patients
treated with BMSs than those treated with sirolimus-eluting
stents (36% vs 9% and 20% vs 4%, respectively).10,16 The
SESAMI study reported a lower restenosis rate in the DES
group at 12 months (9% vs 21%; P<.05).17 The restenosis
rates with DES in these 4 studies (0%-9%) are lower than
the ones we found and are probably related to a different
patient selection, less rigorous evaluation of the vessel
diameter in the AMI setting (generally underestimated),
and the later angiographic control in our study (more
than 1 year after the intervention compared to 6-12 months
in the aforementioned studies). 

Stent Thrombosis 

The incidence of stent thrombosis in patients with
STEMI seems to be higher than in other settings.19 In
our study, the incidence of acute and subacute thrombosis
was 3.7% in the DES group and 2.4% in the BMS group
(P=.32). Moreover, in this period, a patient who had
received a sirolimus-eluting stent suffered late stent
thrombosis at 14 months, probably due to discontinuation
of clopidogrel. 

However, although the incidence of thrombosis is
higher, DESs implanted in patients with STEMI do
not seem to be associated with a higher rate of



thrombosis than when BMSs are used.6,10,20 It is likely
that the hemodynamic situation of this type of patient,
with increased prothrombotic activity, is the reason
for this increased incidence. For this reason, in these
patients with STEMI, we should be more demanding
when optimizing our implantation technique and
extremely careful with the antithrombotic and
antiplatelet regimens to minimize the possibility of
stent thrombosis.

Limitations of the Study 

The main limitation of this study was that patients
were not randomly assigned. This explains some of the
differences in baseline characteristics between the study
group and the control group taken retrospectively from
an earlier period. However, the populations analyzed may
be representative of the “real world” of interventional
cardiology. Furthermore, as this was a nonrandomized
study, the prospective inclusion of patients in the DES
group was done such that a selection of patients at higher
risk of stenosis occurred in this group, thereby introducing
a bias in the clinical and angiographic findings. In addition,
the small sample size may be responsible for the failure
to obtain statistically significant results despite the
differences observed. 

Finally, the results of this study were obtained from a
single center, with a small volume of interventional
procedures, and so they are only applicable to similar
centers. 

CONCLUSIONS 

DES placement in patients with STEMI who undergo
PCI—while not appearing to influence mortality or the
possibility of reinfarction compared to BMS placement—
does provide clear angiographic benefit. Thus, the rate
of restenosis is reduced, which translates into a significant
decrease in MACEs after 1 year of follow-up as a result
of the decrease in the need for new revascularization of
the target lesion. Although the risk of stent thrombosis
in these patients with STEMI seems to be high, there are
no differences between the 2 types of stent. 
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