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Introduction and objectives. Rapamycin- and taxol-
eluting stents have been shown to reduce restenosis, but
there are no large-scale studies of their usefulness in le-
sions with a high risk of restenosis, or of the relative me-
rits of the 2 devices. This prospective study compared
their safety and efficacy in lesions with a high risk of res-
tenosis.

Patients and method. We included consecutive pa-
tients with lesions to treat that met at least one of the fo-
llowing criteria: a) in-stent restenosis; b) diffuse (>20 mm)
restenosis; c) small vessel (≤2,5 mm) restenosis; or d)
total occlusion. Patients received different devices along
three consecutive study periods: bare metal (conventio-
nal) stents, sirolimus-eluting (rapamycin) stents, and pa-
clitaxel-eluting (taxol) stents.

Results. One hundred patients in each group were in-
cluded, for a total of 300 patients. In the sirolimus group,
after 8.5±2 months of follow-up, there were 2 late throm-
boses (2%) and only 1 patient (1%) required target lesion
revascularization. In the paclitaxel group 2 patients (2%)
had in-hospital stent thrombosis (1 acute, 1 subacute),
and after 9±2.5 months of follow-up only 1 patient (1%)
needed target lesion revascularization. In the conventio-
nal group, after 8±2 months of follow-up, there was 1 sub-
acute thrombosis (1%) and 15 patients (15%) had clinical
restenosis requiring target lesion revascularization.
Event-free survival curves were significantly better with
drug-eluting stents (P<.01 vs conventional stents).

Conclusion. Rapamycin- and taxol-eluting stents were
safe for lesions with a high risk of restenosis. These
stents were associated with a lower rate of target lesion
revascularization during follow-up compared to bare me-
tal stents.
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Tratamiento de lesiones con alto riesgo 
de reestenosis. Estudio comparativo en 300
pacientes del stent liberador de rapamicina, 
el stent con polímero liberador de paclitaxel 
y el stent convencional

Introducción y objetivos. Se ha demostrado que los
stents con rapamicina y paclitaxel reducen la reestenosis,
pero no hay estudios amplios en contextos lesionales de
alto riesgo ni estudios que comparen la eficacia de am-
bos. En este estudio prospectivo nos planteamos compa-
rar su eficacia en lesiones de alto riesgo reestenótico.

Pacientes y método. Se incluyó a pacientes consecu-
tivos con angioplastia sobre lesiones de las cuales algu-
na reuniera al menos una de las siguientes característi-
cas: a) reestenosis intra-stent; b) difusa (> 20 mm); c)
vaso pequeño (≤ 2,5 mm), y d) oclusión total. Los pacien-
tes fueron tratados de forma distinta, en 3 períodos con-
secutivos, mediante stent convencional, stent de rapami-
cina y stent de taxol.

Resultados. Se ha incluido a 300 pacientes, 100 en
cada grupo. En el grupo de stents de rapamicina, con un
seguimiento de 8,5 ± 2 meses, se produjeron 2 (2%)
trombosis tardías y un (1%) caso de revascularización de
la lesión tratada. En el grupo de stents de taxol se pro-
dujeron 2 (2%) trombosis (aguda y subaguda) en el hos-
pital, y en un seguimiento de 9 ± 2,5 meses ocurrió 1
muerte no cardíaca (1%) y 1 paciente (1%) fue revascula-
rizado en la lesión tratada. En el grupo de stents conven-
cionales, con un seguimiento de 8 ± 2 meses, hubo 1
trombosis subaguda (1%) y 15 casos de reestenosis clíni-
ca con revascularización (15%). Las curvas de supervi-
vencia libre de eventos fueron significativamente mejores
con los stents recubiertos (p < 0,01 en comparación con
el convencional).

Conclusión. La utilización de stents con rapamicina y
paclitaxel en lesiones de alto riesgo para reestenosis fue
segura, y la necesidad de una nueva revascularización
durante el seguimiento fue comparablemente baja con
ambos en relación con la del stent convencional.
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INTRODUCTION

One of the main challenges in percutaneous coro-
nary intervention is to limit the rate of restenosis and
the subsequent need for revascularization of the vessel.
When multivessel percutaneous revascularization is
compared with coronary artery bypass surgery, the
need for further revascularization accounts for the
most of the difference in the rate of events between the
two approaches during follow-up.1 The studies that
have been performed so far with drug-eluting stents
(paclitaxel and rapamycin) have shown a substantial
decrease in restenosis and subsequent need for further
revascularization in previously treated lesions.2-7 Ne-
vertheless, these large studies did not include patients
who were at higher risk of restenosis with bare metal
stents, such as those with total occlusions, in-stent res-
tenosis, very long lesions (>30 mm) or those in vessels
less than or equal to 2.5 mm. Studies of small re-
trospective series of patients with such lesions have
been published in which different models of drug-elu-
ting stent were used and in which some very promi-
sing results were obtained.8-16

Similarly, no studies have been performed that com-
pare the efficacy and safety of the 2 stents. If there
were some difference between the 2 stents, this could
be detected more easily in patients with more complex
lesions. Thus, in the present study, we compared the
clinical course of 2 groups of patient with a similar
complex lesion profile treated with paclitaxel-eluting
stents (PES) or rapamycin-eluting stents (RES). As a
control, we included a third comparable group treated
with bare metal stents (comprising our experience
with patients treated immediately prior to the introduc-
tion of drug-eluting stents).

PATIENTS AND METHODS

We included patients referred to our unit with the
clinical indications for coronary angiography who
were candidates for percutaneous revascularization
and whose lesions (all or at least one) met at least one
of the following criteria:

1. In-stent restenosis.
2. Total occlusion however long it has been present.

3. Diffuse lesion (>20 mm).
4. Small vessel lesion (≤2.5 mm).

Treatment periods:

1. From October 2001 to May 2002, the patients
were treated with bare metal stents.

2. From June to December 2002, 72% of the lesions
that met at least one of the above criteria were treated
with RES, Cypher®. The remaining lesions were trea-
ted with bare metal stents, whether because RES of the
appropriate size were not available or because the le-
sion profile was more favorable (focal lesions in 2.5
mm vessels or diffuse lesions of 20-25 mm in vessels
≥3 mm). All total occlusions and in-stent restenoses
were treated with RES.

3. From April to December 2003, 70% of the lesions
that met at least one of the above criteria were treated
with PES, Taxus®. The remaining lesions were treated
with bare metal stents (on specific occasions) or with
RES due to the availability of stents of the appropriate
size or because a member of the team used RES more
often (for purely logistic reasons).

For each period, the first 100 consecutive cases trea-
ted with the corresponding stent were included. The
results of the series of patients treated with RES alone
have already been published separately in this jour-
nal.16

Patients who underwent primary angioplasty and
those who were in cardiogenic shock were excluded.
Patients with occlusions were only included if stent
placement was possible. Whether the stent was im-
planted directly or not was left to the discretion of the
surgeon, though direct placement was not attempted in
any of the patients with complete occlusion, those nee-
ding a long stent (>23-24 mm) and when vessel calci-
fication or marked bending or twisting was evident.
Digital quantitative coronary angiography was done
after the procedure.

The femoral approach was used for implantation
and, in all cases, vascular closure devices were used.
The use of glycoprotein IIb/IIIa inhibitors was left to
the discretion of the surgeon. Angiographic success
was defined as residual stenosis less than 25% with
TIMI flow III. Enzyme measurements were only done
in patients in whom there was clinical or electrocar-
diographic suspicion of necrosis after the percutaneous
transluminal coronary angioplasty (PTCA) (procedural
complication, ischemia and/or post-PTCA symptoms).
All patients received an oral dose of 300 mg of clopi-
dogrel immediately after the procedure, and subse-
quently a combination of 100 mg of aspirin and 75 mg
of clopidogrel for 3 months in the case of RES and 6
months in the case of PES.

Clinical follow-up consisted of a clinical visit 6 to
12 months after the procedure and, an additional telep-
hone call in which the investigator spoke directly with

ABBREVIATIONS
RES: rapamycin-eluting stents.
PES: paclitaxel-eluting stents.
PTCA: percutaneous transluminal coronary 

angioplasty.
ECG: electrocardiogram.



the patient. To compare the clinical course of the 3
consecutive series, we finished follow-up of each
group when the last patient had been followed for 6
months. Thus, the length of follow-up was similar in
the 3 groups (mean, 8-9 months; range, 6-12 months).
Patients were assessed by their corresponding clinical
cardiologists, who indicated tests for ischemia or coro-
nary angiography as they saw fit. Events were classi-
fied as:

1. Death (cardiac or noncardiac).
2. Q-wave myocardial infarction defined by the ap-

pearance of new Q-waves in the electrocardiogram
(ECG), whether or not preceded by clinical symptoms,
or non-Q-wave myocardial infarction defined as acute
coronary syndrome associated with enzymatic eleva-
tion (more than twice the upper limit of normal for the
creatine kinase MB isozyme [CK-MB]) without subse-
quent appearance of Q-waves in the ECG.

3. Stent thrombosis defined as angiographic obser-
vation of total or partial occlusion of the stent by th-
rombotic material preceded by acute clinical signs and
symptoms with possible ST-segment elevation.

4. Revascularization, which may have been done in
the treated lesion (due to in-stent restenosis) or in a
new lesion.

Statistical Analysis

Continuous variables were presented as means ±SD.
Categorical variables were expressed as percentages.
The continuous variables were compared using the
Student t test if the distribution was normal and using
the Wilcoxon test if the distribution was not normal
(according to the normal distribution test of Kolmogo-
rov-Smirnov). Categorical variables were compared
with the χ2 test or the Fisher exact test, depending on
which was appropriate. All variables were compared
for the 2 groups of drug-eluting stent and for these
groups and the control group. Kaplan-Meier event-free
survival curves were obtained for each group and com-
pared by the logrank test. Statistical significance was
set at P<.05. The SPSS 11.0 statistical package was
used.

RESULTS

The first 100 consecutive patients from each treat-
ment period with the corresponding type of stent were
included. From October 2001 to May 2002, 100 pa-
tients with 170 lesions were treated with bare metal
stents. Of these lesions, 117 (69%) met the selection
criteria. From June to December 2002, 100 patients
from the RES group were treated with Cypher® stents,
corresponding to 154 lesions, of which 109 (71%) met
the selection criteria. From April to December 2003,
100 patients from the PES group were treated with Ta-
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xus® stents, corresponding to 164 lesions, of which
118 (72%) met the selection criteria. Placement of
drug-eluting stents was successful whenever the proce-
dure was attempted. 

The clinical characteristics of the 3 groups of patient
are shown in Table 1. The only significant differences
were seen in the rate of previous surgical bypass ope-
rations, which was higher in the RES group than in the
group with bare metal stents, and in prior statin treat-
ment. Statin treatment was more widespread in the
PES group because statin use has increased over the
study period (the PES group were the most recently
treated patients). Nevertheless, treatment with statins
during follow-up was very similar in both groups.

The angiographic characteristics of the lesions of
each group are described in Table 2. In all groups, a si-
milar proportion of lesions met the criteria outlined in
the previous section (69% in the group with bare metal
stents, 71% the RES group and 72% in the PES
group). The distribution of type of lesion was compa-
rable, although a trend toward a lower rate of in-stent
restenosis requiring treatment was seen in the PES
group. The characteristics of the procedure were like-
wise very similar, though worthy of mention is the
trend toward longer total stent lengths per patient in
the drug-eluting stent groups compared to the group
with bare metal stents. This difference was significant
for comparison of the PES group with the group who
received bare metal stents (Table 3). The angiographic
success was fully comparable among all 3 groups.

Procedural and in-Hospital Complications

Two non-Q-wave myocardial infarctions occurred in
the RES group (2%). One of these was due to an oc-
clusive retrograde dissection after stent placement in

TABLE 1. Clinical Characteristics of the 300 Patients*

RES PES BMS 

(n=100) (n=100) (n=100)

Age, years 61±11 62.5±10 62±11
Men 84 (84%) 80 (80%) 77 (77%)
Diabetes 21 (21%) 28 (28%) 23 (23%)
Hypertension 53 (53%) 55 (55%) 52 (52%)
Prior infarction 57 (57%) 49 (49%) 47 (47%)
Prior angioplasty 31 (31%) 25 (25%) 27 (27%)
Prior surgery 11 (11%) 5 (5%) 2 (2%)†
Statins prior to 

the procedure 59 (59%) 68 (68%) 50 (50%)‡
Statins during follow-up 82 (82%) 84 (84%) 77 (77%)
Ejection fraction, % 51±9 52±10 51±8
Unstable angina 51 (51%) 55 (55%) 49 (49%)
Stable angina 34 (34%) 40 (40%) 42 (42%)

*BMS indicates bare metal stent; RES, rapamycin-eluting stent; PES, paclita-
xel-eluting stent.
†P<.05 for comparison RES vs BMS
‡P<.05 for comparison PES vs BMS. 



De la Torre Hernández JM, et al. Taxol- and Rapamycin-Eluting Stents in Lesions With High Risk for Restenosis

55 Rev Esp Cardiol. 2005;58(3):262-9 265

the right medial coronary artery and resolved without
additional further stenting. The other was due to untre-
atable occlusion of a small diagonal branch (<2 mm
diameter) after stenting of the left anterior descending
artery. A transient ischemic attack occurred in 1 66-
year-old male hypertensive patient (1%) (Table 4).

In the PES group, a non-Q-wave myocardial infarc-
tion due to lack of reperfusion was reported after sten-
ting. Two patients suffered stent thrombosis which
presented as ST-segment elevation myocardial infarc-
tion. In 1, who received a 2.5/8 mm stent within a
stent due to distal restenosis of the left anterior des-
cending artery, thrombosis occurred after 3 hours. In
the other, who received a 2.57/32 mm stent implanted
in the medial left anterior descending artery, thrombo-
sis occurred 24 hours after the procedure. Neither pa-

tient received abciximab during the procedure. In the-
se cases, the distal bed was in poor condition and sho-
wed diffuse disease. A second percutaneous coronary
intervention was performed with abciximab (thrombus
aspiration and balloon dilatation), with a satisfactory
outcome.

Two non-Q-wave myocardial infarctions were re-
ported in the group with bare metal stents. These
events were related to unresolved occlusion of 2 small
diagonal branches (≤2 mm) after treatment of side-
branch occlusions.

Clinical Follow-up

All patients in the RES and PES groups and 99% of
the patients in the group with bare metal stenting un-
derwent clinical follow-up.

In the RES group, no deaths occurred during 8.5±2
months (range, 6-12 months) of follow-up and 2 pa-
tients (2%) had late thromboses, 1 of which led to 
Q-wave myocardial infarction (Table 4). Thrombosis
occurred after 3.5 months in 1 patient with a 2.75/33
mm stent implanted to treat an occlusive and diffuse
in-stent proximal restenosis of the left anterior des-

TABLE 2. Angiographic Characteristics of the Target

Lesions*

RES PES BMS

(n=154) (n=164) (n=170)

Total occlusions 31 (20%) 28 (17%) 27 (16%)
In-stent restenosis 31 (20%) 20 (12%) 26 (15%)

Occlusive 7 2 3
Diffuse (≥10 mm) 12 8 9
Focal (≤10 mm) 12 10 14

Diffuse (>20 mm) 52 (34%) 59 (36%)
51 (32%)
Small vessel (≤2.5 mm) 55 (36%) 60 (36.5%) 64 (40%)
Reference diameter, mm 2.6±0.2 2.6±0.3 2.54±0.2
Lesion length, mm 19±8 19±8 18±7
Baseline stenosis 69±10% 67±9% 66±9%
Poststent stenosis 6±3% 6±3% 6.5±3%
Left anterior descending artery 84 (54.5%) 88 (53.6%) 90 (53%)
Right coronary artery 39 (25%) 41 (25%) 39 (23%)
Circumflex artery 22 (14.3% 32 (19.5%) 39 (23%)
Left coronary artery 5 (3.2) 2 (1.2%) 1 (0.6%)
Saphenous vein 2 (1.3%) 1 (0.6%) 1 (0.6%)
Mammary artery 2 (1.3%) 0 0

*BMS indicates bare metal stent; RES, rapamycin-eluting stent; PES, paclita-
xel-eluting stent.

TABLE 3. Characteristics of the Procedure*

RES PES BMS

Target lesions/patient 1.54±0.7 1.64±0.8 1.7±0.7
Stent length, mm 21±8.5 21.5±8 19.5±8
Stent diameter, mm 2.74±0.26 2.78±0.4 2.66±0.4
Total stent length/patient, 

mm 33±16 34±16 29±17†
Direct stenting 34% 27% 33%
Abciximab 16% 14% 25%
Complete revascularization‡ 67% 66% 62%
Procedural success 98% 98% 98%

*BMS indicates bare metal stent; RES, rapamycin-eluting stent; PES, paclita-
xel-eluting stent.
†P<.05 for comparison PES vs SC.
‡Anatomic (occlusion >50% in vessels ≥2 mm).

TABLE 4. Clinical Events During Follow-up*

RES PES BMS 

(n=100) (n=100) (n=100)

In-hospital
Acute or subacute thrombosis 0 2 (2%)† 0
Non-Q-wave infarction 2 (2%) 1 (1%) 2 (2%)
Transient ischemic attack 1 (1%) 0 0

Clinical follow-up after discharge
Death 0 1 (1%)‡ 0
Nonfatal myocardial infarction 1 (1%)$ 2 (2%) 2 (2%)
Subacute thrombosis 0 0 1 (1%)
Late thrombosis 2 (2%) 0 0
Repeat PTCA of restenosis 1 (1%) 1 (1%) 15

(15%)
Other lesion revascularization 1 (1%) 2 (2%) 3 (3%)
Stroke 1 (1%) 0 0

*PTCA indicates percutaneous transluminal coronary angioplasty; BMS, bare
metal stent; RES, rapamycin-eluting stent; PES, paclitaxel-eluting stent.
†Appeared as ST-segment elevation infarctions.
‡Noncardiac death (domestic accident).
$Corresponded to one of the late thromboses.

TABLE 5. Revascularization for Restenosis According

to Lesion Type*

RES PES BMS

Vessel ≤2.5 mm 1/55 (1.8%) 0/60 (0%) 12/64 (18.7%)†
Diffuse lesion 2/52 (3.8%) 1/59 (1.7%) 10/51 (19.6%)‡
Occlusions 0/31 (0%) 0/28 (0%) 4/27 (14.8%)
In-stent restenosis 0/31 (0%) 0/20 (0%) 4/26 (15.4%)

*BMS indicates bare metal stent; RES, rapamycin-eluting stent; PES, paclita-
xel-eluting stent.
†P<.01 for comparison of RES and PES with BMS.
‡P<.05 for comparison of RES and PES with BMS.



cending artery, with diffuse disease in a distal bed and
extensive collateral circulation from the right coronary
artery. Competitive flow from this collateral circula-
tion was present even after stenting. The signs and
symptoms of thrombosis were unstable angina but wit-
hout enzymatic elevation due to the aforementioned
collateral circulation. The second case occurred 7
months after placement of a 3/33 mm stent in a proxi-
mal de novo lesion of the left anterior descending ar-
tery, with 50% occlusion at a side branch. The patient
with clinical restenosis requiring repeat PCTA had
type-1 diabetes and severe, multivessel diffuse coro-
nary artery disease and she had initially received 92
mm of stents in 3 vessels. Coronary angiography, done
5 months after the procedure because of recurrence of
symptoms, showed 2 severe in-stent restenotic lesions,
1 in the left anterior descending artery and 1 in the cir-
cumflex artery, both of which were focal (<5 mm) and
located away from the ends of the stent. During fo-
llow-up, 3 revascularization procedures (3%) were
performed on a treated lesion, 2 of which corres-
ponded to late thrombosis (Table 4). Another patient
underwent angioplasty for a new lesion. At the end of
follow-up, only 2 patients (2%) presented symptoms
compatible with class II stable angina, but they were
not referred for a further angiographic studies because
their symptoms could be controlled satisfactorily by
medical treatment.

In the PES group, with follow-up lasting 9±2.5
months (range, 6-14 months), 1 patient died of a non-
cardiac cause (accidental fall). No new stent thrombo-
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sis was reported and 2 patients presented non-Q-wave
myocardial infarction (2%). One patient (1%) presen-
ted clinical restenosis that required percutaneous re-
vascularization and 2 patients (those who had presen-
ted non-Q-wave myocardial infarctions) underwent
revascularization of new lesions. In 1 of these patients,
restenosis of the PES that bordered on angiographic
significance (50%) was seen. The lesion was assessed
with a pressure guide and a fraction flow reserve
(FFR) of 0.85 was obtained, so other severe lesions in
another vessel related to the clinical signs and symp-
toms were treated. At the end of follow-up, 3 patients
(3%) had class II stable angina that was controlled
with medical treatment and a further 3 had presented
1-2 episodes of brief self-limiting chest pain during
the whole follow-up period. The only case of revascu-
larization of a treated lesion corresponded to a patient
who had received a 3/24 mm stent in the proximal left
anterior descending artery without covering the os-
tium, which was not affected. After 11 months, a new
catheterization procedure was performed for unstable
angina and a severe lesion in the ostium of the left an-
terior descending artery was observed (within 5 mm of
the end of the stent).

In the group treated with bare metal stents, with a
follow-up of 8±2 months (range, 6-12 months), no de-
aths were reported and 1 subacute thrombosis occu-
rred (1%), but there were no late thromboses. Two Q-
wave myocardial infarctions (2%) and 1 non-
Q-wave myocardial infarction (1%) occurred. Revas-
cularization of a treated lesion was undertaken in 15
patients (15%) because of clinical restenosis. Three
patients (3%) underwent revascularization of new le-
sions, and 1 of these required coronary artery bypass
graft. At the end of follow-up, 6 patients (6%) presen-
ted stable class II angina.

The event-free survival curves (all-cause mortality,
infarction, and all revascularizations) are shown in the
Figure. The curves for the RES and PES groups were
similar and significantly better than the group treated
with bare metal stenting. Table 5 shows the rate of re-
peat interventions due to restenosis by lesion type. Gi-
ven that the 2 groups had different rates of statin treat-
ment prior to the procedure, that is, those treated with
bare metal stents were less exposed to statins, the in-
fluence of baseline treatment on incidence of revascu-
larization of the treated lesion in this group was analy-
zed, but no significant differences were found (16%
without statins, 14% with statins).

DISCUSSION

The large studies done so far with RES and PES
have only assessed lesions with slight or moderate risk
of restenosis. Patients with lesions less than 30 mm,
total obstructions, ostial lesions, lesions requiring
stents with diameters less than 2.5 mm or in-stent res-

Figure. Kaplan-Meier event-free survival curves (all-cause mortality,
infarction or revascularization) for the 3 groups: BMS (solid line), PES
(dotted line), and RES (broken line). P=.002 for comparison RES vs
BMS and P=.004 for the comparison PES vs BMS.



tenosis have been excluded. In these types of lesion,
the effectiveness of drug-eluting stents is not comple-
tely known, although series have been published that
suggest a good outcome.8-16

Drug-eluting stents may be most beneficial in these
types of lesion because clinical restenosis with bare
metal stents is high (10%-30%),17-28 but studies have
yet to be done that compare the efficacy and safety of
the 2 types of drug-eluting stent. Clinically relevant
differences in the outcomes of the 2 types of stent, if
they do exist, would be more readily detected in high-
risk lesions.

We therefore undertook this study in which we com-
pared 3 types of treatment for the same lesion profile
(diffuse lesions, lesions in small vessels, complete oc-
clusion, and in-stent restenosis). The groups were con-
secutive because RES and PES were not introduced at
the same time. The clinical and angiographic characte-
ristics of the patients were very similar. The only diffe-
rence of note was less in-stent restenosis in the PES
group because RES had been introduced before study of
the PES group, thus notably reducing in-stent resteno-
sis. The lower incidence of restenosis in the group with
bare metal stents compared to the RES group can be ex-
plained by a greater tendency for these patients to be re-
ferred for bypass surgery when drug-eluting stents were
not available or for balloon-only treatments, which were
more common at the time. These, then, were high-risk
groups with a high rate of multilesion and multivessel
revascularization and prior procedures.

Stent Thrombosis

With regard to safety, the overall incidence of stent
thrombosis was similar but thrombosis occurred at dif-
ferent times. The incidence of thrombosis with drug-
eluting stents (2%) lies within acceptable ranges, bea-
ring in mind that this was not a general series patients
but rather a selected series with more complex lesions.
One patient treated with PES had acute thrombosis
and another treated with PES had late thrombosis.
Both patients had something in common, namely, su-
boptimal flow in the diseased distal bed. Moreover,
both patients underwent in-stent placement of drug-
eluting stents. Abciximab was not used in the patient
with acute thrombosis. The case of late thrombosis oc-
curred 3 months after the procedure within 3 days of
suspending treatment with clopidogrel, suggesting that
a combined treatment of aspirin-clopidogrel for longer
than 3 months, and maybe for as long as 6 months, is
indicated in patients at highest risk (for example, very
long or multiple stents or in-stent restenosis).

Need for Repeat Revascularization

In high-risk patients, the rate of new revasculariza-
tion in target lesions during follow-up for both groups
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of drug-eluting stent is doubtlessly a spectacular fin-
ding. Likewise, the lower prevalence of symptoms of
stable angina in the event-free patients is also an im-
portant finding. These results would be good even for
a patient population with unselected lesions. The fin-
dings in the drug-eluting stent groups contrast with
that observed in the group receiving bare metal stents,
in which the need for repeat procedures was signifi-
cantly higher.

The findings may appear too good—the differences
are even higher than those reported in randomized
trials and higher than the experience of other centers.2-

14 First, it could be argued that the lesions selected for
treatment with drug-eluting stents might have been
less complex, but the opposite is in fact true; there was
a selection bias against the groups treated with drug-
eluting stents. The patients who received such stents
were those with the highest risk of restenosis and only
those with lesions that met only 1 risk criterion (diffu-
se lesion or small vessel lesion, but not both) were gi-
ven a bare metal stent. No patients receiving bare me-
tal stents had complete occlusion or in-stent restenosis.
Thus, the lesion profile might have been even more
adverse in the groups who received drug-eluting
stents.

Second, it might be argued that there is a bias to-
ward lower repeat catheterization in the RES and PES
groups, but the rate of repeat intervention in the group
treated with bare metal stenting is just as low as that
reported for other series of patients receiving bare me-
tal stents.17-28 Direct and independent evaluation of the
clinical state of the patients at the end of follow-up
confirms that this is the case, as only 2 patients in the
RES group and 3 in the PES group presented class II
stable angina at the end of follow-up. The real reasons
for the lower rate of repeat intervention in the 3 groups
compared to studies and series in other centers are as
follows:

– In the randomized studies, it has been shown that
angiographic follow-up increases the rate of revascula-
rization with respect to clinical follow-up only.29 An-
giographic follow-up  therefore does not reflect clini-
cal impact, as angiography detects either clinically
silent restenosis or restenosis leading to stable angina
that is readily controlled by medical treatment. These
findings suggest that revascularizations are performed
that would never have been done in clinical practice.
These observations are also applicable to studies with
drug-eluting stents where many of the revasculariza-
tion events coincide with when angiographic follow-
up was done.30

– With regard to the experience of other centers, cli-
nical cardiologists in Spain are not as predisposed to
intervention as in other countries (particularly the Uni-
ted States and Western Europe).31 This affirmation is
supported by 2 observations. First, a significantly lo-



wer number of coronary angiograms are performed
per million inhabitants and, second, stable angina or
postsurgical angina figures notable less often among
the indications for coronary angiography in Spain.
This would explain why fewer repeat catheterizations
are done in Spain in patients who only have class I or
II stable angina that is controlled medically.31

Antiplatelet Treatment

The duration of antiplatelet treatment varies accor-
ding to the study and the stent used. Treatment lasted 6
months in studies with PES5-7 and 2-3 months in stu-
dies with RES.2-4 In our series, patients with RES were
treated for 3 months and those with PES were treated
for 6 months. A period of up to 6 months of treatment
(given empirically) is probably recommended for both
types of stent in patients with in-stent restenosis, a
long stent, or multiple stents. The cases of late throm-
bosis described in the RES group support this appro-
ach, and we currently also take this approach.

Limitations

This was an observational study that describes the
results obtained in selected consecutive, series of pa-
tients. These patients were not randomized and angio-
graphic monitoring was not done, which detracts from
the findings of the study. Nevertheless, we stress that
the study was done in the clinical practice setting. This
study aimed to investigate and compare the impact that
these new stents have within clinical practice on safety
(incidence of thrombosis) and decreased need for re-
peat interventions, as well as on the clinical state of
the patients at the end of a reasonable clinical follow-
up. The direct and independent assessment of the clini-
cal state of the patients at the end of follow-up con-
firms that the low need for repeat revascularization
was realistic, as only 2 patients in the RES group and
3 in the PES group had class II stable angina.

A further limitation was that we did not systemati-
cally determine enzyme levels after the procedure in all
patients (such determinations were only done in compli-
cated cases), thus we have no information on the inci-
dence of procedural necrosis in noncomplicated cases.
In this respect, our group have recently assessed the in-
cidence of elevated troponin I levels in consecutive se-
ries of patients treated with bare metal stents (200 pa-
tients) and RES (100 patients) in patients with
noncomplicated lesions. We found no significant diffe-
rences (15% vs 19%, respectively), despite a more ad-
verse lesion profile in the group treated with RES.32

CONCLUSIONS

Use of RES and PES in lesions at high risk of reste-
nosis (diffuse lesions, vessel ≤2.5 mm, complete oc-
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clusion and in-stent restenosis) seems to be as safe as
bare metal stents and more effective. Given the afore-
mentioned limitations of this study, larger series with
randomized comparisons are needed to be more cer-
tain of these findings.

Models that predict restenosis are, however, difficult
to construct,33 so the main contraindication to more
widespread use will probably continue to be the ever-
present dispute about costs, at least for the foreseeable
future.34
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