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Objectives The aim of this study was to determine whether drug-eluting stents (DES) are superior to bare-metal stents
(BMS) in octogenarian patients with angina.

Background Patients �80 years of age frequently have complex coronary disease warranting DES but have a higher risk
of bleeding from prolonged dual antiplatelet therapy.

Methods This multicenter randomized trial was conducted in 22 centers in the United Kingdom and Spain. Patients�80 years
of age underwent stent placement for angina. The primary endpoint was a 1-year composite of death, myocardial
infarction, cerebrovascular accident, target vessel revascularization, or major hemorrhage.

Results In total, 800 patients (83.5 � 3.2 years of age) were randomized to BMS (n ¼ 401) or DES (n ¼ 399) for treatment
of stable angina (32%) or acute coronary syndrome (68%). Procedural success did not differ between groups
(97.7% for BMS vs. 95.4% for DES; p ¼ 0.07). Thirty-eight percent of patients had �2-vessel percutaneous coronary
intervention, and 66% underwent complete revascularization. Patients who received BMS had shorter stent implants
(24.0 � 13.4 mm vs. 26.6 � 14.3 mm; p ¼ 0.01). Rates of dual antiplatelet therapy at 1 year were 32.2%
for patients in the BMS group and 94.0% for patients in the DES group. The primary endpoint occurred in 18.7%
of patients in the BMS group versus 14.3% of patients in the DES group (p ¼ 0.09). There was no difference in death
(7.2% vs. 8.5%; p ¼ 0.50), major hemorrhage (1.7% vs. 2.3%; p ¼ 0.61), or cerebrovascular accident (1.2% vs.
1.5%; p ¼ 0.77). Myocardial infarction (8.7% vs. 4.3%; p ¼ 0.01) and target vessel revascularization (7.0% vs. 2.0%;
p ¼ 0.001) occurred more often in patients in the BMS group.

Conclusions BMS and DES offer good clinical outcomes in this age group. DES were associated with a lower incidence
of myocardial infarction and target vessel revascularization without increased incidence of major hemorrhage.
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Improved health care has led to
an increase in the proportion of
elderly patients in the population.
As a consequence, patients are
presenting with stable coronary
disease and acute coronary
syndromes at a much older age,
and very elderly patients (age
>80 years) are an increasing slice
of day-to-day practice. Coronary
stenting is feasible for and bene-
ficial to elderly patients with
anginal syndromes (1,2) but is
associated with higher complica-

tion rates (3,4). Many trial protocols exclude elderly patients,
and the data for longer-term outcomes with intervention are
limited to retrospective analyses (5–9).
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Elderly patients often have complex coronary artery
disease warranting use of drug-eluting stents (DES), but
prolonged dual antiplatelet therapy (DAPT) puts them at
higher risk for major bleeding complications (10).
Noncompliance with DAPT may also be more likely in
elderly patients, and this would put them at higher risk for
stent thrombosis (11–14).

We designed a prospective randomized trial to examine
the hypothesis that treatment of complex coronary disease
with DES in patients �80 years of age with angina would
prove superior to bare-metal stents (BMS) with respect to
a combined endpoint of mortality, myocardial infarction
(MI), target vessel revascularization (TVR), cerebrovascular
accident (CVA), or severe hemorrhage.

Methods

Patients �80 years of age were considered for the trial at
participating centers. Coronary disease warranting use of
DES (�15 mm long or <3 mm wide) was a requirement.
Other subsets of disease that have a high risk of restenosis
(chronic total occlusions, bifurcations, left main stem disease)
were included. Second-generation everolimus-eluting stents
(Xience, Abbott Vascular, Santa Clara, California) and
bare-metal Vision stents (Abbott Vascular) were used.

Patients with non–ST-segment elevation myocardial
infarction, unstable angina, and stable angina were eligible to
participate in this study. Patients with acute ST-segment
elevation myocardial infarction, cardiogenic shock, throm-
bocytopenia (<50 � 109/mm3), poor life expectancy,
gastrointestinal hemorrhage �3 months, or previous intra-
cerebral bleeding were excluded.

Patients were randomized on a 1:1 basis using web-based
methodology. Before revascularization, all patients under-
went an assessment of angina status, angina medication,
physical examination, and measurement of creatine kinase/

troponin levels. Techniques for stent deployment were left to
the discretion of the operator. Lesion preparation before
stent deployment was encouraged.

Before percutaneous coronary intervention (PCI), loading
doses of aspirin 300 mg and clopidogrel 600 mg were given
unless the patients were established on these drugs. Long-
term treatment with warfarin was not a contraindication,
but caution was emphasized. The use of glycoprotein IIb/IIIa
inhibitors was at the discretion of the operator, but cautionwas
urged.

Creatine kinase and troponin levels were measured 16 to
22 h after PCI. For patients receiving BMS, 1 month of
DAPT was mandatory. For patients receiving DES, DAPT
was prescribed for 1 year.

After discharge from the hospital, patients were followed
up at 6 months and 1 year to determine progress, drug
compliance, and clinical events. All clinical events were
adjudicated by an independent adjudication committee in
Spain and the United Kingdom (see the Online Appendix).
Definitions. Death was determined to be cardiac or
noncardiac. For patients with undetermined cause, the full
circumstances of demise were considered by the endpoints
committee before adjudication. MI was defined using the
European Society of Cardiology/American College of Cardi-
ology Foundation/American Heart Association/World Heart
Federation 2007 definition (15). Bleeding endpoints were
defined by the Thrombolysis In Myocardial Infarction classi-
fication (16) as none,minor, ormajor. TVRwas defined as any
stented vessel requiring revascularization with balloon angio-
plasty, stenting, or coronary artery bypass graftingwithin 1 year
of the original procedure. CVA was defined as a new neuro-
logical deficit lasting >24 h confirmed with appropriate
imaging abnormality. Stent thrombosis was defined using the
Academic Research Consortium criteria (17).
Statistics and data management. The expected composite
primary endpoint rate for this group of patients treated with
BMS was estimated to be 20% at 1 year based on ARTS
(Arterial Revascularization Therapies Study) I and II (18,19).
We estimated the composite primary endpoint for the DES
group would be 12%. Using this estimate, a sample size of
658 patients would achieve 80% power to a 5% significance
level. We were concerned about loss to follow-up in this age
group and therefore proposed to recruit 800 patients. Data
were collected on a dedicated web-based secure site, entered
by the host institution, and validated by the trial organiza-
tion (Sussex Cardiac Centre, Brighton, England, and RPS
Research Ibérica, Barcelona, Spain). All clinical events were
adjudicated by an independent committee using pre-defined
endpoints. The Data and Safety Monitoring Committee was
responsible for the analysis of the data. All analyses were
based on an intention-to-treat principle.

Categorical variables are reported as frequencies and
percentages and compared using the chi-square test or, in
the case of low frequencies, the Fisher exact test. Continuous
variables are reported as mean � SD and compared using
the Student t test. Event-free survival was estimated using

Abbreviations
and Acronyms

BMS = bare-metal stent(s)

CVA = cerebrovascular

accident

DAPT = dual antiplatelet

therapy

DES = drug-eluting stent(s)

MI = myocardial infarction

PCI = percutaneous coronary

intervention

TVR = target vessel

revascularization
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