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Introduction and objectives. Little information is
available about the results obtained with the off-label use
of drug-eluting stents. Our aim was to investigate clinical
findings on long-term follow-up.

Methods. The study included 604 consecutive patients
who received > 1 paclitaxel-eluting stents (PES) at our
catherization laboratory between June 2003 and February
2005. Patients were divided into 2 groups according to
whether stent use was on-label or off-label as defined by
current practice. The primary study endpoints were the
combination of death and non-fatal acute myocardial
infarction (AMI) and the combination of death, AMI and
target-vessel  revascularization  (TVR).  Secondary
endpoints were these events individually and late stent
thrombosis (ST).

Results. During the median follow-up period of 34.3
months (interquartile range, 8.6 months), PESs had been
used off-label in the majority of patients (ie, 464, 76.8% of
the sample) and their use was associated with an
increased risk of death or AMI (hazard ratio [HR]=2.2;
95% confidence interval [Cl], 1.2-4) and of death, AMI or
TVR (HR=1.8; 95% ClI, 1.1-3). There was no significant
difference in individual events (ie, death, AMI, or TVR).
The group who used stents off-label had poorer clinical
characteristics (ie, older age, and higher likelihoods of
previous AMI or previous revascularization and
multivessel disease), as well as a higher incidence of ST
(5% vs 0; log-rank test, P=.015).

Conclusions. The off-label use of PESs was
associated with an increased risk of a combined clinical
endpoint during long-term follow-up. Further studies are
needed to determine the efficacy and safety of these
devices in these settings.

Key words: [Ischemic heart disease. Myocardial
infarction. Death. Drug-eluting stents. Off-label use. Late
thrombosis.

Prondstico a largo plazo del uso no aprobado
de stents liberadores de paclitaxel

Introduccion y objetivos. Hay poca informacién sobre
el prondstico del uso no aprobado de los stents farmaco-
activos. Pretendimos evaluar sus resultados clinicos tras
un seguimiento prolongado.

Métodos. Se clasificé en dos grupos a los 604 pacien-
tes consecutivos en quienes se implanté al menos 1 stent
liberador de paclitaxel (SLP) entre junio de 2003 y febrero
de 2005 en nuestra unidad de hemodinamica: uso apro-
bado y uso no aprobado, de acuerdo con las perspecti-
vas actuales. Los variables principales del estudio fueron
los combinados de muerte e infarto (IAM) y de muerte,
IAM y revascularizacién de vaso tratado (RVT). Los com-
ponentes individuales y la trombosis del stent (TS) fueron
otras variables en estudio.

Resultados. Tras una mediana de seguimiento de 34,3
(RIQ, 8,6) meses, el uso no aprobado de los SLP fue ma-
yoritario (464 pacientes, el 76,8% de la muestra) y se re-
laciond con un mayor riesgo de muerte o 1AM (hazard ra-
tio [HR] = 2,2; intervalo de confianza [IC] del 95%, 1,2-4)
y de muerte, IAM o RVT (HR = 1,8; IC del 95%, 1,1-3).
No hubo diferencias significativas en los eventos indivi-
duales (muerte, IAM y RVT). El grupo del uso no aproba-
do presenté un peor perfil clinico (mayores edad y fre-
cuencias de IAM o revascularizacion previos y de
enfermedad multivaso), asi como una mayor incidencia
de TS (el 5% frente a O; log-rank, p = 0,015).

Conclusiones. El uso no aprobado de los SLP se aso-
cia con un elevado riesgo de eventos clinicos combina-
dos tras un seguimiento a largo plazo. Son necesarios
mas estudios para evaluar la eficacia y la seguridad de
estos dispositivos en estas indicaciones.

Palabras clave: Cardiopatia isquémica. Infarto de mio-
cardio. Muerte. Stents liberadores de farmaco. Uso no
aprobado. Trombosis tardia.

SEE EDITORIAL ON PAGES 674-7

Correspondence: Dr. X. Flores Rios.

Servicio de Cardiologia. Hospital Juan Canalejo.
As Xubias, s/n. 15006 A Coruia. Espafa.
E-mail: xacobeflores @yahoo.es

Received September 22, 2007.
Accepted for publication March 24, 2008.

Rev Esp Cardiol. 2008;61(7):695-704 695



Flores X et al. Long-Term Results With the Off-Label Use of Paclitaxel-Eluting Stents

ABBREVIATIONS

AMI, acute myocardial infarction

DES: drug-eluting stents

PES: paclitaxel-eluting stents

ST: stent thrombosis

STEMI: acute ST-segment elevation myocardial
infarction

TVR: target vessel revascularization

INTRODUCTION

Based on the results of clinical trials, drug-eluting
stents (DES) have been approved by the Food and Drug
Administration (FDA) for the treatment of de novo
coronary lesions, seen to be relatively noncomplex on
angiography.! However, the postmarketing use of these
devices has become more common, even in situations
where there is currently little evidence of their efficacy
and safety, for example, to treat in-stent restenosis, surgical
grafts, chronic occlusions, and bifurcation, ostial, and
left main coronary artery lesions. This has led to on-label
and off-label indications (approved and not approved,
respectively), based on compliance with the criteria
specified by the FDA, which has recently issued a warning
that off-label use may be associated with an excess of
adverse clinical events.??

The clinical consequences of using DES for off-label
indications are not well defined. Two observational,
prospective multicenter registries are currently available.
The DEScover registry (from the acronym DES, drug-
eluting stents) excluded early events, but found that off-
label use of DES was not associated with a higher risk
of a composite of death, acute myocardial infarction
(AMI), and stent thrombosis (ST) at 1 year of follow-up
(hazard ratio [HR], 1.1; 95% confidence interval [CI],
0.79-1.54)* after adjusting for age, sex, geographical
area, procedure priority, prior AMI, prior percutaneous
coronary intervention (PCI), heart failure, peripheral
artery disease, renal failure, diabetes, lung disease,
smoking habit, number of diseased vessels and
“attempted” lesions, use of beta-blockers, clopidogrel or
ticlopidine, and complications. In the EVENT (Evaluation
of Drug-Eluting Stents and Ischemic Events) study,’ off-
label use was related to a higher risk of a composite of
death, AMI, and target vessel revascularization (TVR)
in comparison with on-label use (HR, 2.16; 95% ClI,
1.74-2.67), after adjusting for age, sex, weight, diabetes,
heart failure, renal failure, and acute coronary syndrome.
However, the prognostic information provided by both
studies was limited by the short follow-up period (up to
1 year postimplant).
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In this study we analyze the frequency of drug-eluting
stent implantation for off-label indications and assessed
the clinical outcome compared with on-label indications
in routine clinical practice after prolonged follow-up.

METHODS
Study Design

We performed a cohort follow-up study that included
consecutive patients who had received at least 1 paclitaxel-
eluting stent (PES) in our interventional cardiology unit
between June 2003 and February 2005. These devices
were the only DES available in our laboratory at that
time.

The revascularization procedures were performed in
accordance with current clinical practice guidelines for
PCL° The decision regarding PES implantation was taken
by the interventional cardiologist, based on the clinical
and angiographic characteristics of each patient. In
general, PES were implanted in lesions at a high risk of
restenosis, such as chronic occlusions, lesions in surgical
grafts or small vessel, in-stent restenosis, or long lesions.
A 300-mg loading dose of clopidogrel was administered
to all patients who were not taking this medication.
Glycoprotein IIb/IIla inhibitors were used at discretion
of the interventional cardiologist. However, these drugs
were used mainly in the treatment of acute ST-segment
elevation myocardial infarction under the Programa
Gallego de Atencién al IAM (PROGALIAM, Galician
AMI Care Program). Following the interventional
procedure, patients were prescribed dual antiplatelet
therapy with aspirin and clopidogrel for 6 months, to
continue later with either aspirin or clopidogrel
indefinitely.

The clinical and angiographic characteristics of the
population at baseline were recorded following a
detailed review of the medical histories, the computer
database of our unit, and the coronary angiography
results. Patients were then classified into 2 groups: PES
on-label and off-label use.'*>7 The following situations
were considered off-label indications: multiple PCI
(revascularization of more than 1 coronary lesion), in-
stent restenosis, lesions in surgical grafts (venous or
arterial), total stent length 236 mm, small vessels (stent
diameter <2.5 mm), primary or rescue angioplasty, left
main coronary artery, bifurcation lesions, ostial lesions,
and chronic total occlusions. Implantation of PES for
lesions without any of the characteristics mentioned
was defined as on-label use. Because most clinical
studies with DES exclude patients who receive a PES
during primary or rescue angioplasty, these patients
were included in the off-label group. Patients who had
an indication for scheduled coronary angiography for
a STEMI that was treated by fibrinolysis or not
reperfused were classified according to the angiographic
characteristics.
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The primary end points of the study were a
composite of death and nonfatal AMI after PES
implant and a composite of death, AMI, and TVR
after prolonged clinical follow-up. Death by any cause,
cardiac death, AMI, TVR, and ST were other end
points of our study.

AMI was defined according to the criteria of the
European Society of Cardiology/American College of
Cardiology® consensus document, which consist of a
cardiac troponin value greater than the 99th percentile
of the reference values and at least 1 of the following:
ischemic symptoms, pathological Q waves on
electrocardiography, electrocardiogram changes consistent
with ischemia (ST elevation or depression), or coronary
revascularization.

ST included subacute thromboses (those occurring
between 24 hours and 30 days postimplant), late
thromboses (at 30-365 days), and very late thromboses
(after 1 year), both probable and definite, defined in
accordance with the consensus of the Academic Research
Consortium.? Probable thrombosis included sudden deaths
of unknown cause within 30 days after PCI and AMI in
the territory of a previously implanted stent without
confirming thrombus. Definite thrombosis was considered
to be stent occlusion by a thrombus confirmed by coronary
angiography or necropsy.

Antiplatelet discontinuation was defined as the need
to stop antiplatelet therapy for at least 7 days, regardless
of the reason.

We performed a comprehensive review of the clinical
progress of these patients after PCI, recording the main
clinical events throughout follow-up. Phone contact was
used to confirm the vital status of the patient and ask
about any antiplatelet therapy followed, in particular to
mention the need to discontinue such therapy during
follow-up.

Statistical Analysis

Continuous variables are expressed as the mean (SD)
and categorical variables as absolute frequency (relative
frequency, %). The x> test or Fisher’s exact test was used
to assess the relationship between two categorical
variables. To compare 2 means, we used Student ¢ test
or Mann-Whitney U test according to normal distribution
of the variable.

The long-term incidence of the primary end points of
the study was estimated by Kaplan-Meier. Log rank test
was used to compare the chronological course of events
between off-label and on-label use.

In order to estimate the effect of off-label use of PES
for the main clinical events, we performed Cox stepwise
regression using 0.05 and 0.1 as addition and removal
criteria, respectively, with the following secondary co-
variables: age, sex, diabetes, prior AMI, prior
revascularization (surgical or percutaneous), glomerular
filtration rate (estimated by the MDRD-4 formula'?),

acute coronary syndrome, number of diseased vessels,
left ventricular ejection fraction (LVEF), and antiplatelet
discontinuation, along with type of indication for which
the stent was implanted. A P value of .05 was considered
statistically significant. SPSS 12.0 was used for the
statistical analysis.

RESULTS

Between June 2003 and February 2005, our
interventional cardiology unit performed implantation
of atleast 1 PES in 604 patients, most of whom presented
at least 1 off-label indication for PES (464 patients;
76.8%). Table 1 summarizes the off-label indications and
frequency in our sample. The baseline characteristics of
the off-label and on-label groups are shown in Table 2.
Patients in the off-label group presented a poorer clinical
profile than those in the on-label group: older age and
more likely to have prior history of AMI, coronary
revascularization (surgical and percutaneous), and
multivessel disease.

Follow-up was completed in 581 patients (96.2% of
the sample). After prolonged follow-up (median, 34.3
[interquartile range, 8.5] months), a composite of death
and AMI and a composite of death, AMI, and TVR were
more common in the off-label group of PES (Figure 1,
Table 3). Following statistical adjustment, off-label use
of PES was independently associated with a higher risk
of both death and AMI and of death, AMI, and TVR
(Table 4).

The individual end points were more common in the
off-label group for PES, but not statistically significant
in the log rank test (Figure 2, Table 3) or after adjustment
(Table 4).

The cumulative incidence of ST was 3.8% in the
sample (23 cases in 604 patients) (Table 5), mainly
because of the contribution of late thrombosis classified
as definite (17 cases; incidence, 2.8%) and was seen
only in the off-label group (ST incidence, 5%; incidence
of definite late thrombosis, 3.7%) (Figure 3, Table 5).
As a result, we were unable to fit a Cox multivariate
model. Differences were not observed for subacute
thrombosis, but were observed for late thrombosis and
total thrombosis, conditions that were more common
in the off-label group (Table 5). From a clinical
standpoint, ST was accompanied by elevated mortality
(9 deaths, 39%), with 3 sudden deaths due to probable
subacute thrombosis, 4 deaths during the acute phase
from postinfarction cardiogenic shock due to late
thrombosis classified as definite, and 2 additional deaths
during follow-up (1 from heart failure secondary to
postinfarction systolic dysfunction after late thrombosis
and another from metastatic pancreatic cancer). Multiple
PClIs, long lesions, or lesions in small vessels were more
common among patients with ST than in patients
without. There were no differences in other off-label
indications (Table 1).
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TABLE 1. Off-Label Indications: Frequency in the Sample and Comparison According to the Development

of Stent Thrombosis

Total (n=604), n (%) Thrombosis (n=23), n (%) No Thrombosis (n=581), n (%) P
Multiple interventional procedures 284 (47) 19 (82.6) 265 (45.6) <.001
Stent length >36 mm 242 (40.1) 15 (65.2) 227 (39.1) .012
Stent diameter <2.5 mm 52 (8.6) 6 (26.1) 46 (7.9) .002
Lesion in arterial or venous surgical graft 10 (1.7) 1(4.3) 9(1.9) .302
Stent restenosis 84 (13.9) 6 (26.1) 78 (13.4) 115
Primary angioplasty 45 (7.5) 3(13) 42 (7.2) .298
Chronic occlusion 29 (4.8) 1(4.3) 28 (4.8) 917
Coronary trunk lesion 42 (7) 2(8.7) 40 (6.9) 738
Ostial lesion 43 (7.1) 0 43 (7.4) 176
Bifurcation lesion 132 (21.9) 5(21.7) 127 (21.9) .989

For this comparison, thrombosis was defined as subacute, late, or very late, either probable or definite, in accordance with the Academic Research Consortium

consensus criteria.

TABLE 2. Baseline Characteristics of the Population

On-Label (n=140) Off-Label (n=464) P
Age 61 (11.5) 63 (11.4) .085
Men 114 (81.4) 387 (83.4) .586
Smoking 41 (29.3) 118 (25.4) .364
Hypertension 74 (52.9) 256 (55.2) .63
Diabetes 33 (23.6) 122 (26.3) 518
Dyslipidemia 94 (67.1) 313 (67.5) .945
Prior AMI 16 (11.4) 133 (28.7) <.001
Prior PCI 7(5) 112 (24.1) <.001
Prior coronary surgery 3(2.1) 36 (7.8) .018
Renal failure 30 (21.4) 82 (17.7) 316
GFR (mL/min/1.73 m?)? 75.3 (24.1) 75.2 (21.8) 973
Stable angina 19 (13.6) 96 (20.7) .06
Unstable angina 60 (42.9) 182 (39.2) 442
Non-ST-segment elevation AMI 33 (23.6) 90 (19.4) 282
ST-segment elevation AMI 28 (20) 96 (20.7) .859
Multivessel disease® 67 (47.9) 314 (67.7) <.001
Number of PES per patient 1(0) 1.94 (1.01) <.001
LVEF, %® 60.5 (11.8) 60.6 (12.6) .925
Anti-GPIIb/Ila 15 (10.7) 58 (12.5) .57
Discontinuation of antiplatelet therapy 12 (8.6) 42 (9.1) .861

AMI indicates acute myocardial infarction; GFR, glomerular filtration rate; LVEF, left ventricular ejection fraction; PCI, percutaneous coronary intervention; PES,

paclitaxel-eluting stents.
The glomerular filtration rate was estimated from the MDRD formula.'

"Multivessel disease was considered to exist when significant stenosis was observed in at least two different coronary arteries.

°LVEF was estimated by transthoracic echocardiography or left ventriculography.

Categorical variables are presented as n (%). Continuous variables are shown as mean (SD).

DISCUSSION
Frequency of Off-Label Use

In routine clinical practice of our interventional
cardiology unit, off-label use of DES was predominant
(>75% of the sample). This percentage was higher than
previously reported values. In the American College of
Cardiology National Cardiovascular Data Registry
(NCDR),'" the first article to address the topic, off-label
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use accounted for 24% (49 757 out of 206 733
procedures). Two large-scale registries in the United
States published later reported 47%* and 55%.° A recent
Italian study'? found that 65% of patients received a DES
for an off-label indication.

However, the criteria used to define off-label use of
DES differ. The NCDR included only STEMI, in-stent
restenosis, lesions in surgical grafts, and chronic total
occlusions.!'! The DEScover registry* used definitions
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Figure 1. Survival free of death or acute myocardial infarction (A) and death, acute myocardial infarction, or target vessel revascularization (B):

comparison between off-label use (light line) and on-label use (dark line).

TABLE 3. Major Clinical Events on Follow-up: Results of Log Rank Test

On-Label (n=140)

Off-Label (n=464)

P
Events, n (%) Events, n (%)

Composite end points

Death and AMI 12 (8.6) 76 (16.4) .0199
Death, AMI, and TVR 17 (12.1) 2 (19.8) .0334
Individual end points

All-cause death 8(5.7) 46 (9.9) .1266
Cardiac death 4(2.9) 31(6.7) .0883
AMI 8 (5.7) 36 (7.8) .0909
TVR 9 (6.4) 45 (9.7) 2157

AMI indicates acute myocardial infarction; TVR, target vessel revascularization.

similar to those in this study, although patients with
AMI were classified according to angiographic
characteristics alone. However, in the EVENT registry,’
multiple PCI procedures, bifurcation and surgical graft
lesions, AMI, chronic occlusions, diameter >4 mm, left
main coronary artery, and LVEF <25% were the criteria
used. Lastly, Qasim et al'? defined off-label indications

as AMI, LVEF <30%, in-stent restenosis, bifurcation
or ostial lesions, and surgical graft or left main coronary
artery lesions.

Unquestionably, the definitions used by the different
studies explain the differences found in the frequency of
off-label use of DES. Moreover, the inherent financial
restrictions of our public healthcare system could have
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Figure 2. Survival free of death (A), cardiac death (B), acute myocardial infarction (C), and target vessel revascularization (D): comparison between

off-label use (light line) and on-label use (dark line).
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TABLE 4. Adjusted Hazard Ratio (aHR) of Off-Label Use for Clinical Events During Follow-up

aHR? (95% Cl) P

Composite end points

Death and AMI (1.2-4) .0120
Death, AMI, and TVR 1.8 (1.1-3) .0250
Individual end points

Death 1.6 (range, 0.8-3.5) 2230
Cardiac death 1.9 (range, 0.7-5.6) 2350
AMI 2.1(0.9-4.9) .0980
TVR 1.5(0.7-3) 3140

AMI indicates acute myocardial infarction; TVR, target vessel revascularization.

2Adjusted for age, sex, diabetes, glomerular filtration, acute coronary syndrome, number of diseased vessels, ejection fraction, and discontinuation of antiplatelet

therapy.
A
1
1
08 | 0.8
06 | Log Rank, P=.007 0.6 Log Rank, P=.021
0.4 0.4
0.2 0.2
0 T T T T T T T 1 0 T T 1 T T T T 1
0 6 12 16 24 30 36 42 48 6 12 16 24 30 36 42 48
Follow-up Time, Months Follow-up Time, Months
On-Label 139 133 130 50 On-Label 139 133 130 50
Off-Label 463 440 418 140 Off-Label 463 440 418 140

Figure 3. Survival free of stent thrombosis (A) and late and very late thrombosis (B) classified as definite: comparison between off-label use (light

line) and on-label use (dark line).

TABLE 5. Stent Thrombosis: Comparison of Off-Label and On-Label Use With the Log-Rank Test

On-Label Events (n=140), n (%) Off-Label Events (n=464), n (%) P

Subacute thrombosis

Definite 0 2 (0.4) NS

Probable 0 3(0.6) NS

Total 0 5(1.1) NS
Late to very late thrombosis

Definite 0 17 (3.7) .021

Probable 0 1(0.2) NS

Total 0 18 (3.9) 017
Total stent thrombosis 0 23 (9) .007

Thrombotic events are shown as absolute frequencies (percentages).
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driven the use of PES in more complex situations, in
which off-label indications are more common, and may
have also contributed to the higher percentage of off-
label use in our series.

Long-Term Clinical Results

After a prolonged follow-up, off-label PES use was
associated with a higher risk of adverse clinical events,
whether a composite of death and AMI or a composite
of death, AMI, and TVR. These findings complement
the two U.S. multicenter registries cited** and call into
question the safety of DES in off-label indications, for
which their use has not been adequately investigated.
Our results may be due to the more severe clinical profile
of this patient group (Table 2). Off-label use appears to
select a subset of patients who have ischemic heart disease
with a poor cardiovascular prognosis. It cannot be ruled
out that the use of these devices may have contributed
to the results by a higher incidence of ST, in particular,
late and very late thrombosis (Table 5).

In fact, the incidence of ST is one of the highest
reported to date (3.8% of the cohort of 604 patients),
although consistent with the findings of recent studies.'>'*
Our series had a high incidence of late to very late stent
thrombosis classified as definite (2.8% of all patients).
In our opinion, the long follow-up period (one of the
longest available to date) has allowed us to detect the
highest possible number of late thromboses and appears
to be the main reason for the incidence of ST we report,
particularly in view of the appearance of ST classified
as definite, which is constant over time.'* Likewise, the
incidence of ST in the off-label use group is noteworthy
(5% of the total, mainly because of the contribution of
late and very late thrombosis classified as definite, which
had an incidence of 3.7%). However, in 2 multicenter
registries in the United States, off-label use of DES was
related to a higher incidence of ST in the first year
postimplant.*> For example, the cumulative 1-year
incidence of ST was 1.6% in the off-label group and
0.9% in the on-label group in a study by Win et al.’
Because late thrombosis of drug-eluting stents is
common,'* a follow-up almost 3 times as long appears
to explain the considerable incidence of ST seen in this
study (taking into account the inherent limitations of the
small sample size and the differences in definitions of
off-label use). In addition, ST-related mortality would
explain a significant percentage of deaths in the off-label
group (8 cardiac deaths [17.4%] among a total of 46
deaths). An analysis of the Reduction of Restenosis in
Saphenous Vein Grafts with Cypher Stent (RRISC) study
revealed high mortality in patients treated with a
sirolimus-eluting stent compared with patients who
received conventional stents (HR=3.4;95% CI, 2.2-7.3),
which could be related to ST: 3 of the 11 deaths were
sudden death and 1 was very late thrombosis.!> Other
studies on DES in specific indications have also reported
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high short-term rates of ST.!*!8 The high risk of ST and
its clinical consequences could contribute to the risk of
combined adverse events associated with the off-label
use of PES detected in this study. In terms of off-label
indications, multiple procedures, stent length >36 mm,
and stent diameter <2.5 mm were more common among
patients who experienced ST, a finding consistent with
previous studies.

Moreover, although individual events were observed
more often among the off-label group, the differences
were not statistically significant. This study lacked
statistical power to detect differences in these events
due to a modest sample size, similar to Qasin et al,'*
who also found no differences in the risk of mortality
or infarction. In 2 large-scale registries in the United
States,*’ off-label use of DES was not related to higher
I-year mortality, but was related to a higher risk of
TVR. Regarding AMI, these studies had controversial
results. The DEScover study* reported a higher 30-
day incidence of AMI in the off-label group, but not
for untested use nor for off-label and on-label use at
1 year postimplant. After the statistical fit, there were
no differences. Conversely, in the EVENT registry,
off-label use was accompanied by a higher risk of AMI
at both 6 and 12 months.’ However, the incidence of
AMI is disproportionately high in that study,
particularly in the first 6 months (10.5% of off-label
group vs 4.5% of on-label), which could be due to a
selection bias. Publication of the long-term results of
these registries would certainly provide more
information on the clinical outcome of drug-eluting
stents in off-label indications.

Limitations of the Study

Apart from those mentioned above, our study may
have several limitations, mainly with regard to the
design (single-center follow-up observational study of
a historical cohort). Patient follow-up was not complete.
Losses during follow-up tend to be related to a higher
number of events which, if they were known, could
affect the study results. The data for the independent
variables were not specifically combined in this study,
which means that information bias may exist. The
assessment of antiplatelet therapy and discontinuation
during follow-up are subject to the possibility of
anamnesis bias. Confounding variables not considered
in the study, but possibly contributing to the differences
existing after statistical adjustment, may have existed.
The modest number of events may have led to unstable
models in the multivariate analysis; thus, our results
should be interpreted with caution. In addition, these
findings stem from routine practice at our interventional
cardiology unit and may not be reproducible at other
units with different policies regarding DES implant.
Only patients who received PES were included and,
therefore, these results are applicable only to such
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devices, and not to sirolimus-eluting stents. Because
there was no comparative group composed of patients
who received a bare metal stent or underwent coronary
artery bypass grafting in similar clinical situations,
these therapeutic strategies could not be compared.
The prognostic implications, whether early (during
initial admission or at 30 days) or mid-term (at 1 year
postimplant), could not be assessed because of the
small number of events. However, the study was not
designed for this purpose. Our study also could not
establish differences between off-label and on-label
use of PES because they were combined in the same
category. However, in clinical practice one or more of
these characteristics are often seen in a patient, and
this distinction would require a large sample, something
difficult to obtain with a single-center study. For the
same reason, it was not possible to assess the specific
prognostic contribution of each characteristic on which
the distinction between off-label and on-label use is
based.

CONCLUSIONS

In this retrospective analysis, off-label PES use was
associated with a high risk of combined adverse clinical
events in comparison with on-label use. As a result,
the certainty of generalizing the use of such devices in
situations that have not been adequately investigated
is questionable. Patients with off-label indications
presented a poorer clinical profile, which may explain
these results. However, ST (in particular late and very
late thrombosis classified as definite) is a serious event
that appears to occur mainly in these off-label
indications and with a non-negligible frequency
(incidence of up to 5% for ST and 3.7% for late or very
late thrombosis classified as definite) and may also
have contributed to this high risk of events. New studies
are needed to assess the safety and efficacy of DES in
these clinical situations.
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