The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Effectiveness and Safety of Drug-Eluting
Stents in Ontario

Jack V. Tu, M.D., Ph.D., James Bowen, B.Sc.Phm., M.Sc., Maria Chiu, M.Sc.,
Dennis T. Ko, M.D., M.Sc., Peter C. Austin, Ph.D., Yaohua He, M.D., Ph.D.,
Robert Hopkins, M.A., Jean-Eric Tarride, Ph.D., Gord Blackhouse, M.B.A., M.Sc.,
Charles Lazzam, M.D., Eric A. Cohen, M.D., and Ron Goeree, M.A.

ABSTRACT

BACKGROUND

The placement of drug-eluting stents decreases the frequency of repeat revasculariza-
tion procedures in patients undergoing percutaneous coronary intervention (PCI)
in randomized clinical trials. However, there is uncertainty about the effectiveness
of drug-eluting stents, and increasing concern about their safety, in routine clinical
practice.

METHODS

From the Cardiac Care Network of Ontario’s population-based clinical registry of all
patients undergoing PCI in Ontario, Canada, we identified a well-balanced cohort of
3751 pairs of patients, matched on the basis of propensity score, who received either
bare-metal stents alone or drug-eluting stents alone during an index PCI procedure
between December 1, 2003, and March 31, 2005. The primary outcomes of the study
were the rates of target-vessel revascularization, myocardial infarction, and death.

RESULTS

The 2-year rate of target-vessel revascularization was significantly lower among pa-
tients who received drug-eluting stents than among those who received bare-metal
stents (7.4% vs. 10.7%, P<0.001). Drug-eluting stents were associated with significant
reductions in the rate of target-vessel revascularization among patients with two or
three risk factors for restenosis (i.e., presence of diabetes, small vessels [<3 mm in di-
ameter], and long lesions [>20 mm]) but not among lower-risk patients. The 3-year
mortality rate was significantly higher in the bare-metal—stent group than in the drug-
eluting—stent group (7.8% vs. 5.5%, P<0.001), whereas the 2-year rate of myocardial
infarction was similar in the two groups (5.2% and 5.7%, respectively; P=0.95).

CONCLUSIONS
Drug-eluting stents are effective in reducing the need for target-vessel revasculariza-
tion in patients at highest risk for restenosis, without a significantly increased rate
of death or myocardial infarction.
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RUG-ELUTING STENTS HAVE CHANGED

the practice of interventional cardiology by

significantly reducing the need for repeat
revascularization procedures due to restenosis af-
ter percutaneous coronary intervention (PCI), as
shown in multiple randomized clinical trials.-°
However, there is increasing concern about the
safety of drug-eluting stents, in light of reports that
they are associated with a slightly increased rate of
late stent thrombosis and possibly increased rates
of myocardial infarction and death after PCI.37-°
Although the incidence of stent thrombosis can be
reduced with the use of aspirin and clopidogrel
therapy, there is uncertainty about how long this
therapy is needed, and there are concerns about the
costs of prolonged dual antiplatelet therapy and the
associated risk of bleeding.1°-14

In this study, we examined a database, initi-
ated in 2003 in Ontario, Canada, in which outcome
data from all patients undergoing a PCI and receiv-
ing a coronary stent are recorded. We compared
the outcomes for the patients who received a drug-
eluting stent and those for patients who received
a bare-metal stent during the first 16 months of a
new provincial program to monitor the introduc-
tion and use of drug-eluting stents in Ontario.*>1°
During this period, Ontario had a policy of provid-
ing 1 year of clopidogrel therapy after PCI for pa-
tients receiving either type of stent who were 65
years of age or older and who were enrolled in the
universal Ontario Drug Benefits plan.

We studied the effectiveness and safety of both
types of stents, using a propensity-score—matched
cohort of patients who received either a drug-elut-
ing stent alone or a bare-metal stent alone.” We
also studied the use of three well-established risk
factors for restenosis (presence of diabetes, small
vessels, and long lesions) to predict which patients
have the greatest benefit from implantation of a
drug-eluting stent.®1°

METHODS

DATA SOURCES
The Cardiac Care Network (CCN) of Ontario main-
tains a prospective clinical registry of all patients
undergoing invasive cardiac procedures in Ontario
that are funded by the government. Clinical nurse
research coordinators gather information on each
patient from cardiac-procedure referral forms com-
pleted by the referring physician and from charts
of patients. The registry includes information on

demographic characteristics of patients and their
cardiac history, cardiac procedures, and relevant
coexisting conditions. All 12 PCI centers in On-
tario were required to collect additional data on
patients receiving a bare-metal stent or a drug-elut-
ing stent in this registry, as a condition of receiv-
ing incremental funding for drug-eluting stents.

For the current study, we used the detailed
clinical and stent information captured in the CCN
PCI registry and supplemented it by linking that
information to other population-based adminis-
trative databases in Ontario, using unique en-
crypted identifiers of patients. We identified an
index cohort of all 18,314 patients who underwent
a PCI with placement of either a single drug-elut-
ing or bare-metal stent, or multiple stents (all the
same type), in Ontario between December 1, 2003,
and March 31, 2005. A total of 4961 patients were
excluded from this cohort. Patients who had an
invalid Ontario health card number were excluded
because we could not ascertain their long-term
outcomes. Patients who had missing information
on potentially important prognostic factors such
as socioeconomic status, type or location of lesion,
or Canadian Cardiovascular Society angina clas-
sification were excluded because of our inability
to use their propensity scores for matching. We
also excluded from our index cohort any patient
who had undergone a previous PCI in the past
year. Patients undergoing PCI for left main coro-
nary artery disease were excluded because of con-
cern that there would not be a sufficient number
of patients receiving bare-metal stents to allow for
propensity-score matching. If a patient who had
an index PCI had a second PCI within 1 year after
the index (first) PCI, the second PCI was not in-
cluded in the creation of the index PCI cohort.

We identified the presence or absence of vari-
ous coexisting conditions using the CCN PCI data-
base and supplemented this information with data
from the 24 secondary-diagnosis fields in the hos-
pital-discharge administrative database of the
Canadian Institute for Health Information.?° The
socioeconomic status of patients was inferred
from Statistics Canada census data on the median
household income for each geographic area.?*
Study patients were grouped into five quintiles,
according to the income level of their neighbor-
hoods, with similar numbers of patients in the five
quintiles.

Clinical outcomes were identified through link-
ages to clinical and administrative databases, with
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the use of the most recent follow-up data that were
available; a minimum of 1 year of follow-up data
was required for inclusion in the study. Target-
vessel revascularization was defined as a follow-up
PCI performed in the same vessel as the index PCI,
a follow-up PCI without implantation of a stent,
or coronary-artery bypass grafting, as recorded in
the CCN database through March 31, 2006. We
collected data on admissions for myocardial in-
farction (codes 121 and 122 in the International Clas-
sification of Diseases, 10th Revision), before and after
the index PCI, through March 31, 2006, using link-
ages to the Canadian Institute for Health Informa-
tion database.?? Deaths from any cause were
identified through November 30, 2006, by means
of a linkage to the Ontario Registered Persons
Database. The median duration of follow-up for
death was similar in the drug-eluting—stent group
(840 days) and the bare-metal—stent group (817
days).

Our study was approved by the Research Ethics
Board at Sunnybrook Health Sciences Centre. The
requirement for written informed consent from
patients was waived, since participation in the
CCN database is mandatory under Ontario’s leg-
islation regarding the privacy of health infor-
mation.

STATISTICAL ANALYSIS
Before performing propensity-score matching, we
conducted a univariate analysis of all potentially
available explanatory factors for target-vessel re-
vascularization, myocardial infarction, or death.
A total of 21 factors were identified that were sig-
nificantly associated with one or more of these
three primary outcomes (P<0.05). We compared the
prevalences of these risk factors in the bare-metal—
stent group and the drug-eluting—stent group be-
fore the propensity-score matching, using a t-test
for means and chi-square tests for percentages.
A propensity score for the predicted probabil-
ity of receipt of a drug-eluting stent in each patient
was estimated with the use of a logistic-regression
model fit with the 21 factors. We created a pro-
pensity-score—matched cohort by attempting to
match each patient who received a drug-eluting
stent with one who received a bare-metal stent
(a 1:1 match). A nearest-neighbor—matching algo-
rithm with a “greedy” heuristic (one that always
implements the best immediate, or local, solution)
was used to match patients on the basis of their
diabetes status (presence or absence of diabetes)

and the logit of their propensity score, with match-
ing occurring if the difference in the logits of the
propensity scores was less than 0.2 times the stan-
dard deviation of the scores (the caliper width).23
In greedy nearest-neighbor matching, a patient
with a drug-eluting stent was randomly selected
and matching was attempted with the “nearest”
patient with a bare-metal stent. This process
was repeated until matches had been attempted
for all patients with drug-eluting stents. Each
matched pair was unique, and data for unmatched
patients in either group were not used in subse-
quent analyses.

We also assessed the degree of balance in mea-
sured covariates between the drug-eluting—stent
group and the bare-metal—-stent group. The distri-
butions of categorical variables and continuous
variables between the two groups in the matched
cohort were compared with the use of McNemar’s
test and paired t-tests, respectively. We computed
the standardized difference between the two
groups for each type of distribution, with differ-
ences of less than 0.1 taken to indicate good bal-
ance in the matched cohort.'” Kaplan—Meier sur-
vival curves were estimated in the matched cohort
for patients who received a drug-eluting stent and
those who received a bare-metal stent. The sur-
vival curves were compared according to methods
appropriate for matched data.?*

In prespecified subgroup analyses of target-
vessel revascularization, patients in the drug-elut-
ing—stent group and those in the bare-metal-stent
group were matched on the basis of lesion length
(long [>20 mm] vs. short [<20 mm]), vessel diam-
eter (small [«<3 mm] vs. large [>3 mm]), diabetes
status (presence vs. absence of diabetes), and the
logit of the propensity score. The total stent length
was used as a proxy for lesion length, and the nar-
rowest diameter of the inserted stents was used
as a proxy for vessel diameter. Within each of the
eight subgroups, the reduction in the risk of the
outcome was compared between the drug-elut-
ing—stent group and the bare-metal-stent group
with the use of a Cox regression model, with stent
type as the sole predictor variable. Robust stan-
dard errors that accounted for the clustering of
pairs in the matched cohort were obtained. The
number of patients who would need to be treated
to prevent one target-vessel revascularization with
the use of a drug-eluting stent was also calculated
for each of the eight subgroups.?*

All reported P values are two-sided, and P val-
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ues of less than 0.05 were considered to indicate
statistical significance. SAS software, version 9.1
(SAS Institute), and the R programming language
were used for statistical analyses.

RESULTS

CHARACTERISTICS OF PATIENTS
Before Propensity-Score Matching

A total of 13,353 patients met the study inclusion
criteria and met none of the exclusion criteria. The
characteristics of patients chosen to receive a drug-
eluting stent alone as compared with a bare-metal
stent alone, according to Ontario’s selective fund-
ing policy for drug-eluting stents, are shown in
Table 1. Overall, 38% of the stents implanted in
patients in Ontario during the study period were
drug-eluting stents, with the percentage of patients
receiving drug-eluting stents remaining roughly
constant (see the Supplementary Appendix, avail-
able with the full text of this article at www.nejm.
org). Patients chosen by their cardiologists to re-
ceive a bare-metal stent were more likely than those
chosen to receive a drug-eluting stent to have an
admission for acute myocardial infarction on the
same day their PCI and stent implantation were
performed (i.e., were more likely to require primary
PCI or rescue PCI). The mean stent diameter was
smaller, and the mean stent length was longer, in
the drug-eluting—stent group than in the bare-
metal-stent group, showing that cardiologists did
selectively implant drug-eluting stents in patients
at increased risk for restenosis.

After Propensity-Score Matching

After propensity-score matching was completed,
there were 3751 matched pairs of patients (Table 2).
There were no significant differences between the
drug-eluting—stent group and the bare-metal—stent
group in any of the 21 characteristics (P>0.20 for
all comparisons). The standardized difference be-
tween the two groups was less than 0.03 for all
variables. In the matched cohort, 82.9% of patients
in the drug-eluting—stent group received a pacli-
taxel stent, and 17.1% received a sirolimus stent.

RATES OF TARGET-VESSEL REVASCULARIZATION
Overall, 10.7% of the patients receiving a bare-
metal stent and 7.4% of those receiving a drug-
eluting stent required target-vessel revasculariza-
tion by year 2 of follow-up (P<0.001) (Fig. 1A and
Table 3). The maximal reduction in the need for
repeat revascularization from the use of drug-elut-

ing stents was seen at 6 months. The effectiveness
of drug-eluting stents in reducing the need for re-
peat target-vessel revascularization varied widely,
with the four subgroups of patients with two or
three risk factors for restenosis (i.e., presence of
diabetes, small vessels, and long lesions) showing
a significant benefit (Table 4). None of the other
four subgroups had significant reductions in the
rates of target-vessel revascularization. The num-
ber needed to treat to prevent one target-vessel re-
vascularization with the use of drug-eluting stents
ranged from 10 to 167 among the eight subgroups.

RATES OF MYOCARDIAL INFARCTION AND DEATH
The rate of myocardial infarction after PCI during
the 2-year follow-up period did not differ signifi-
cantly between the two groups (P=0.95) (Fig. 1B
and Table 3). However, the rate was 0.4 percentage
point lower in the drug-eluting—stent group than
in the bare-metal-stent group during the first
6 months of follow-up, whereas the rates of myo-
cardial infarction crossed over at approximately
15.6 months of follow-up; the rate was 0.5 per-
centage point higher in the drug-eluting—stent
group by year 2 of follow-up.

The rate of death after PCI in the matched co-
hort at year 3 of follow-up was 7.8% among pa-
tients receiving a bare-metal stent and 5.5% among
those receiving a drug-eluting stent (P<0.001) (Ta-
ble 3), with the survival curves gradually diverg-
ing over time in favor of drug-eluting stents (Fig.
1C). The composite outcome of death or myocar-
dial infarction also favored drug-eluting stents
(Fig. 1D). To investigate the potential contribu-
tions of target-vessel revascularization and myo-
cardial infarction to the absolute differences in the
survival rate, we compared the 30-day mortality
among patients who had each outcome. The 30-
day mortality among patients who underwent
target-vessel revascularization was 2.5% in the
bare-metal-stent group and 2.4% in the drug-elut-
ing—stent group. In contrast, the 30-day mortal-
ity among patients who had a myocardial infarc-
tion was 6.9% in both groups.

DISCUSSION

Our study provides information from a large pop-
ulation-based database that could be used to help
clinicians determine whether a bare-metal stent or
drug-eluting stent is better for a particular patient.
We found that drug-eluting stents were most ef-
fective in reducing the need for target-vessel revas-
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Table 1. Baseline Characteristics of Patients, According to Stent Group, before Propensity-Score Matching.*
Bare-Metal Stent Drug-Eluting Stent
Characteristic (N=8247) (N=5106) P Value
Age (yr) 62.6+11.8 61.7+11.5 <0.001
Male sex (%) 74.4 70.0 <0.001
Income quintile (%)7
1 18.8 18.7 0.89
2 20.3 19.9
3 20.7 21.2
4 21.5 21.2
5 18.6 19.0
Cardiac condition or procedure (%)
Hypertension 37.1 36.4 0.45
Myocardial infarction
Same day as index PCI 13.7 7.4 <0.001
1-7 days before index PCI 223 18.3
8-365 days before index PCI 11.3 12.7
None within 365 days before index PCI 52.7 61.5
CCS angina classification::
0 7.5 6.4 <0.001
| 4.8 5.6
Il 13.8 15.6
1 20.6 26.2
IVA 28.4 25.2
IVB 11.1 10.8
IVC 12.1 9.4
IVD 1.7 0.7
Congestive heart failure 5.0 5.4 0.28
Previous coronary-artery bypass surgery 7.7 9.5 <0.001
PCI >1 yr before index PCI 4.4 6.1 <0.001
Coexisting condition (%)
Diabetes 24.5 38.0 <0.001
Peripheral vascular disease 5.7 5.8 0.96
Chronic obstructive pulmonary disease 5.3 4.0 <0.001
Cerebrovascular disease 3.6 5.9 <0.001
Primary cancer 11 0.9 0.52
Renal failure requiring dialysis 0.8 1.3 0.005
Index PCI
Ad hoc PCI (%) 58.7 50.5 <0.001
Stent length (mm) 24.7+15.3 28.7+16.8 <0.001
Stent diameter (mm) 3.1+0.5 2.8+0.4 <0.001
No. of stents per patient 1.5+0.8 1.5+0.8 0.98
No. of vessels stented 1.1+0.4 1.1+0.4 0.17
ACC-AHA lesion type (%)
A 13.2 6.4 <0.001
Bl 29.6 25.9
B2 36.0 37.8
C 21.1 29.8

* Plus—minus values are means +SD. PC| denotes percutaneous coronary intervention, and ACC-AHA American College
of Cardiology—American Heart Association.

T The first income quintile is the lowest quintile.

i The Canadian Cardiovascular Society (CCS) angina classifications range from 0 (no symptoms) to IVD (shock).

N ENGL) MED 357;14 WWW.NEJM.ORG OCTOBER 4, 2007 1397

Downloaded from www.nejm.org on July 13, 2009 . For personal use only. No other uses without permission.
Copyright © 2007 Massachusetts Medical Society. All rights reserved.



1398

The NEW ENGLAND JOURNAL of MEDICINE

Table 2. Baseline Characteristics of Patients, According to Stent Group, after Propensity-Score Matching.*

Characteristic
Age (y7)
Male sex (%)
Income quintile (%)
1
2
3
4
5
Cardiac condition or procedure (%)
Hypertension
Myocardial infarction
Same day as index PCI
1-7 days before index PCI
8-365 days before index PCI
None within 365 days before index PClI
CCS angina classification:
0
|
1l
1l
IVA
IVB
IVC
IVD
Congestive heart failure
Previous coronary-artery bypass surgery
PCl >1 yr before index PCI
Coexisting condition (%)
Diabetes
Peripheral vascular disease
Chronic obstructive pulmonary disease
Cerebrovascular disease
Primary cancer

Renal failure requiring dialysis

Bare-Metal Stent (N=3751)

Drug-Eluting Stent (N=3751)

62.3x11.7 62.3+11.5
70.7 71.2
19.1 19.5
195 20.2
213 20.3
21.2 21.2
18.8 18.8
36.6 36.7
9.1 9.2
195 19.8
12.7 11.9
58.7 59.2
7.3 6.6
5.5 5.4
13l 15.0
233 23.7
27.0 26.6
11.1 11.2
9.7 10.6
1.0 0.9
5.0 5.3
9.0 8.5
5.5 5.2
32,6 326
6.3 5.6
4.7 4.6
4.9 5.2
11 1.1
1.2 1.1

cularization in patients at the highest risk for re-
stenosis (i.e., those who had two or three risk
factors — presence of diabetes, small vessels, and
long lesions). In contrast, we found small reduc-
tions, which were not significant, in the rates of
target-vessel revascularization among patients at
low or intermediate risk for restenosis (e.g., those
without diabetes and with large vessels or short

lesions). The relatively low rate of clinically driven
target-vessel revascularization in most of the sub-
groups of patients with bare-metal stents in our
study is in contrast to the rate of 15 to 20% or
higher, in association with protocol-driven angi-
ography and other factors, reported in clinical tri-
als of drug-eluting stents.>>#

Although the benefit of drug-eluting stents in
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Table 2. (Continued.)

Characteristic
Index PCI
Ad hoc PCI (%)
Stent length (mm)
Stent diameter (mm)
No. of stents per patient
No. of vessels stented
ACC-AHA lesion type (%)
A
Bl
B2
C

Bare-Metal Stent (N=3751) Drug-Eluting Stent (N=3751)
53.4 53.7
26.3+16.8 26.6+15.2

2.8+0.4 2.8+0.4

1.5+0.8 1.5+0.8

1.1+0.4 1.1+0.4
7.6 8.2
29.1 28.9
38.0 37.5
25.2 25.4

* Plus—minus values are means +SD. The exact version of McNemar’s test for binary variables and a matched t-test for
continuous variables were performed on these data for the propensity-matched cohort. In all comparisons of character-
istics of the patients in each of the two groups, P values were not significant (P>0.20 for all comparisons), and the groups
were well balanced (standardized differences in the mean, <0.03). PCI denotes percutaneous coronary intervention, and
ACC-AHA American College of Cardiology—American Heart Association.

7 Income quintile 1 is the lowest quintile.

1 The Canadian Cardiovascular Society (CCS) angina classifications range from 0 (no symptoms) to IVD (shock).

reducing the need for target-vessel revasculariza-
tion in the real world has been confirmed in a few
other, recent registry reports,®2°¢ there has been
great concern expressed recently about whether
this benefit is outweighed by the risk of late stent
thrombosis.?”3° Our results suggest that the risk—
benefit equation for overall mortality favors drug-
eluting stents, since the overall rate of death at
year 3 of follow-up was lower in the drug-elut-
ing—stent group than in the bare-metal-stent
group. A mortality benefit of drug-eluting stents
has not been found in clinical trials conducted
to date, but this could reflect the relatively small
numbers of patients, limited long-term follow-
up, or a lower risk in the populations in many of
these studies.>*

Some have argued that the risk of restenosis,
which may be manifested as angina or myocardial
infarction, may outweigh the slightly increased
rate of late stent thrombosis found in recent stud-
ies.3! We report a 30-day mortality of 2.5% among
patients who received a bare-metal stent and un-
derwent repeat procedures, showing that the need
for target-vessel revascularization is a clinically
significant adverse event. However, the increased
incidence of repeat procedures among our patients
who received a bare-metal stent is insufficient to
explain fully the small absolute difference in the

survival rate in favor of drug-eluting stents. Alter-
natively, our mortality data could reflect unmea-
sured confounding factors, and we suggest caution
in concluding, on the basis of our study alone, that
drug-eluting stents save lives.

Because we collected follow-up data from link-
ages to the administrative databases, it was not
possible for us to ascertain the exact rate of late
stent thrombosis. However, we found that the rate
of myocardial infarction was slightly lower in the
drug-eluting—stent group than in the bare-metal—-
stent group during the first 6 months of follow-up,
whereas this benefit was lost during the second
year, with a slightly higher rate of myocardial in-
farction in the drug-eluting—stent group at 2 years.
This crossover of rates of myocardial infarction in
year 2 has also been reported for patients in the
Swedish PCI stent registry and is consistent with
findings from other studies that have shown an
increased frequency of late thrombotic events, such
as nonfatal myocardial infarction, among patients
receiving a drug-eluting stent within a few months
after clopidogrel therapy was stopped.®2* If con-
firmed in additional studies, these results would
suggest that dual antiplatelet therapy with aspirin
and clopidogrel may need to be continued beyond
the 1-year period currently recommended in Amer-
ican and European guidelines.10:32:33
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Figure 1. Event-free Survival in a Propensity-Score—Matched Cohort of Patients Who Received a Drug-Eluting Stent or a Bare-Metal Stent.
Kaplan—Meier curves are shown for target-vessel revascularization (TVR) (Panel A), myocardial infarction (MI) (Panel B), overall survival
(Panel C), and Ml-free or overall survival (Panel D) after the index percutaneous coronary intervention (PCl).
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Our study has many strengths but also impor-
tant limitations. The strengths include the avail-
ability of a large population-based cohort of pa-
tients who underwent PCI, which permitted a
comparison of outcomes among patients receiving
drug-eluting stents and concurrent controls receiv-
ing bare-metal stents with the use of a rigorous
cohort analysis involving propensity-score match-
ing. The opportunity to create our data set using
multiple linked clinical and administrative data-
bases of Canada’s single-payer universal health
care system allowed us to achieve virtually 100%
follow-up of outcome rates for both groups of pa-
tients. Our study was entirely funded from public
sources, without any involvement from industry.

Important limitations of our study include its

observational nature and the fact that our findings
may not be generalizable to countries without uni-
versal health insurance and drug-benefit plans.
The benefits of drug-eluting stents are in part re-
lated to the prolonged use of dual antiplatelet
therapy, which was available for 1 year at a mini-
mal cost to most patients in our study. Although
we were able to establish a large and well-balanced
cohort of patients receiving bare-metal stents and
patients receiving drug-eluting stents, matched on
the basis of the propensity score, our study was not
a randomized clinical trial, and there may still be
unmeasured confounding factors that contribute
to our findings. We did not have access to certain
data (e.g., subtypes of myocardial infarction) that
would have been of interest.
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Table 3. Outcome Rates after Index PCl in the Propensity-Score—-Matched Cohort, According to Subgroup.*
Outcome At 6 Mo At1Yr At2Yr At3 Yr P Valuefj
Bare- Drug- Bare- Drug- Bare- Drug- Bare- Drug-
Metal  Eluting Metal  Eluting Metal  Eluting Metal  Eluting
Stent Stent Stent Stent Stent Stent Stent Stent
percent
Target-vessel revascularization 6.0 32 8.6 5.2 10.7 7.4 <0.001
Myocardial infarction 3.3 2.9 3.9 3.8 5.2 5.7 0.95
Death 2.7 2.1 4.0 2.7 6.1 4.3 7.8 5.5 <0.001
Myocardial infarction or death 5.7 4.8 7.5 6.1 10.5 9.3 0.02
* Qutcome rates were derived from paired Kaplan—-Meier curves. PCl denotes percutaneous coronary intervention.
7 P values are for the comparisons of the paired Kaplan—Meier curves.
Table 4. Rates of Target-Vessel Revascularization in the Propensity-Score-Matched Cohort, According to Subgroup.*
Vessel Lesion No. of Target-Vessel Hazard Ratio No. Needed
Diabetes  Diameter Length  Matched Pairs Revascularization (95% Cl)y P Value to Treat
Bare-Metal  Drug-Eluting
Stent Stent
percent
Yes Small Long 347 17.6 7.2 0.38 (0.24-0.60) <0.001 10
Yes Small Short 253 13.0 4.7 0.34 (0.17-0.66) 0.002 12
Yes Large Long 295 10.5 6.1 0.55 (0.32-0.95) 0.03 23
Yes Large Short 291 7.6 6.2 0.78 (0.42-1.43) 0.42 71
No Small Long 782 12.3 8.6 0.66 (0.48-0.91) 0.01 27
No Small Short 502 8.0 6.8 0.82 (0.51-1.30) 0.40 83
No Large Long 638 7.5 5.6 0.74 (0.48-1.15) 0.18 53
No Large Short 505 5.9 5.3 0.87 (0.52-1.47) 0.61 167

* Patients were matched on the basis of the logit of the propensity score; diabetes status (presence vs. absence of diabetes); vessel diameter
(small [<3 mm] vs. large [=3 mm)]); lesion length (short [<20 mm] vs. long [220 mmY); and other, higher-order terms to improve the balance

between the two stent groups.

7 Hazard ratios are for the drug-eluting—stent group, as compared with the bare-metal-stent group.

In conclusion, the experience in Ontario, Can-
ada, is that drug-eluting stents are more effective
than bare-metal stents in reducing the need for
target-vessel revascularization in patients at high-
est risk for restenosis after PCI but offer mini-
mal benefit to patients at lower risk. The small
absolute difference in mortality in favor of drug-
eluting stents in our study warrants further in-
vestigation and should be confirmed or refuted
through large, randomized clinical trials with
long-term follow-up.
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