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Abstract

Objectives To evaluate the very long-term safety and effectiveness of drug-eluting stents (DES) compared to bare-metal stents (BMS)
for patients with large coronary vessels. Methods From April 2004 to October 2006, 2407 consecutive patients undergoing de novo lesion
percutaneous coronary intervention with reference vessel diameter greater than or equal to 3.5 mm at Fu Wai Hospital in Beijing, China,
were prospectively enrolled into this study. We obtained 9-year clinical outcomes including death, myocardial infarction (MI), thrombosis,
target lesion revascularization (TLR), target vessel revascularization (TVR), and major adverse cardiac events (MACE, the composite of
death, MI, and TVR). We performed Cox’s proportional-hazards models to assess relative risks of all the outcome measures after propensity
match. Results  After propensity scoring, 514 DES-treated patients were matched to 514 BMS-treated patients. The patients treated with
BMS were associated with higher risk of TLR (HR: 2.55, 95%CI: 1.520—4.277, P = 0.0004) and TVR (HR: 1.889, 95%CI: 1.185-3.011, P =
0.0075), but the rates of death/MI and MACE were not statistically different. All Academic Research Consortium definition stent thrombosis
at 9-year were comparable in the two groups. Conclusions During long-term follow-up through nine years, use of DES in patients with
large coronary arteries was still associated with significant reductions in the risks of TLR and TVR.
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ness of DES compared to BMS for patients with large co-
ronary vessels.

1 Introduction

Compared with bare-metal stents (BMS), randomized

trials have demonstrated that drug-eluting stents (DES) can
reduce the risk of target vessel revascularization (TVR)."
This benefit is particularly large for patients with smaller
coronary arteries, but smaller in larger vessels where the
risk of restenosis is lower.”! Furthermore, subgroup analy-
ses of BASKET trial showed that there was a higher rate of
late stent thrombosis-related events in patients with large
coronary arteries treated with DES than BMS.™! It is un-
known whether DES is superior to BMS for larger coronary
arteries in the setting of routine clinical practice. This study
sought to evaluate the very long-term safety and effective-
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2 Methods

2.1 Study population

From April 2004 to October 2006, 2407 consecutive pa-
tients undergoing de novo lesion percutaneous coronary
intervention (PCI) with reference vessel diameter greater
than or equal to 3.5 mm by visual estimation on angiogram
by the operator at Fu Wai Hospital (Beijing, China), were
prospectively enrolled into this study. All enrolled patients
were divided into DES group (n = 1620) and BMS group (n
="787).

We excluded the patients with acute ST-elevation myo-
cardial infarction treated with primary PCI from analysis, as
the patients who received both DES and BMS. The study
complied with the Declaration of Helsinki and was ap-
proved by the Ethics Committee of Fu Wai Hospital.

2.2 Procedureand periprocedural practices

Decisions regarding for interventional strategy and in-
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strumentation used were made by the interventional cardi-
ologists. Administration of periprocedural antiplatelet and
antithrombotic medications was based on operator’s discre-
tion and current guidelines. Lifelong aspirin (100 mg/d) was
prescribed to all patients. One year of clopidogrel (75 mg/d)
was recommended to all patients treated with DES. At least
three months of clorpidogrel (75 mg/d) was recommended
to the patients treated with BMS.

2.3 Follow-up data collection and main outcome
measur es

Clinical follow-up were performed at 3, 12 and 24
months and 9 years through an outpatient clinic visit or by
telephone interview. We compared the combination of
all-cause mortality and myocardial infarction (MI), target
lesion revascularization (TLR), TVR, and major adverse
cardiovascular events (MACE, the composite of mortality,
MI, and TVR) between the two groups at 9-year point, as
well as the risk difference for stent thrombosis (definite,
probable, possible thrombosis, early thrombosis, late
thrombosis, very late thrombosis). All end points were de-
fined according to Academic Research Consortium (ARC)
definitions.™

24 Satigtical analysis

Because patients in our study were not randomized to
receive either DES or BMS, we utilized propensity-score
matching of subjects to adjust for differences of baseline
characteristics in the two groups.”! We selected all available
variables that might be of potential relevance. Thirty vari-
ables were employed in propensity-score matching, includ-
ing gender, age, diabetes mellitus, hypertension, hyperlipi-
demia, prior MI, prior PCI, prior coronary artery bypass
grafting (CABG), family history of coronary artery disease
(CAD), prior cerebral vascular disease, prior peripheral
vascular disease, smoking history, angina pectoris, left ven-
tricular ejection fraction, multiple vessel disease, number of
target lesions, number of stents, target lesion location, ref-
erence vessel diameter by visual estimate, lesion length by
visual estimate, pre- and post-procedural percentage diame-
ter stenosis by visual estimate, ACC/AHA lesion type, total
occlusion, ostial lesion, bifurcation, total stent length, calci-
fication, post-dilatation, and intravascular ultrasound usage.
A 1: 1 matched analysis was performed without replace-
ment on the basis of the estimated propensity score of each
patient in the study. If the difference of the estimated pro-
pensity score between DES and BMS group is < 0.01, then
these two patients were eligible for matching.

Continuous variables were reported as mean + SD and
compared through the use of the Student unpaired t test on

data before propensity match or of Student paired t test on
that after propensity match. Categorical variables were pre-
sented as counts and percentages, and were compared using
the 4 test.

In the study cohort, the reduction in the risk of all the
outcome measures at 9 years was compared with Cox’s
proportional-hazards models. The results are reported as
hazard ratio (HR) with 95% confidence interval (CI). Cu-
mulative incidences concerning endpoints of the cohort after
propensity match were estimated by the Kaplan-Meier me-
thod and compared by use of the log-rank test. All statistical
tests were two sided, and value of P < 0.05 was considered
to indicate statistical significance. All analyses were per-
formed with SAS 9.3 system (SAS Institute, Cary, NC, USA).

3 Reaults

3.1 Patient, lesion, and procedure characteristics

Between April 2004 and October 2006, 2407 consecutive
patients with reference vessel diameter greater than or equal
to 3.5 mm underwent successful stents implantation at Fu
Wai Hospital. Of these, 1620 (67.3%) received DES stents,
787 (32.7%) received BMS stents. Patients receiving both
DES and BMS were excluded.

Patient, lesion, and procedural characteristics differed
significantly between DES and BMS group before propen-
sity match (Table 1 & 2). Compared to patients in the DES
group, patients in the BMS group demonstrated higher risk

Tablel. Patient characteristics before propensity match.

DES (n = 1620) BMS(n=787) P

Age, yrs 56.6 +10.6 57.7+11.7 0.0124
Female 250 (15.4%) 117 (14.9%) 0.7168
Prior MI 597 (36.9%) 386 (49.0%) <0.0001
Prior PCI 274 (16.9%) 99 (12.6%) 0.0051
Prior CABG 35(2.2%) 16 (2.0%) 0.8380
Diabetes mellitus 297 (18.3%) 124 (15.8%) 0.1158
Hypertension 905 (55.9%) 421 (53.5%) 0.2731
Hyperlipidemia 557 (34.4%) 229 (29.1%) 0.0091
Family History

85 (5.2%) 42 (5.3%) 0.9264
of CAD
Smoking history 857 (52.9%) 444 (56.4%) 0.1042
Unstable angina 864 (53.3%) 513 (65.2%) <0.0001

LVEF 67.58% + 10.93%
Multi-target

66.48% + 12.16% 0.0497

343 (21.2%) 120 (15.2%) 0.0004

vessel/lesion

Data are presented as mean + SD or n (%). CABG: coronary artery bypass
grafting; CAD: coronary artery disease; LVEF: left ventricular ejection

fraction; MI: myocardial infarction; PCI: percutaneous coronary intervention.
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Table 2. Lesion and procedure characteristics before pro-
pensity match.

DES(n=2087) BMS(n=946) P

Target vessel <0.0001
Left anterior descending 1013 (48.5%)  315(33.3%)
Circumflex 218 (10.4%) 111 (11.7%)

Right coronary 639 (30.6%) 484 (51.2%)
Pre-RVD by visual, mm 3.53+0.32 3.71+£0.37 <0.0001

19.75+ 1124 0.0001
719 (76.0%)  0.1364
170 (18.0%) < 0.0001

86(9.1%)  0.0001

Pre-lesion length by visual, mm 21.63 + 12.97
ACC/AHA lesion type B2-C 1614 (77.3%)
189 (9.1%)
294 (14.1%)

Total occlusion

Ostial lesion

Bifurcation lesion 776 (37.2%) 252 (26.6%) <0.0001
Lesion calcification 0.1761
None 1331 (63.8%) 636 (67.2%)
Mild 560 (26.8%) 232 (24.5%)
Moderate 161 (7.7%) 59 (6.2%)
Severe 35(1.7%) 19 (2.0%)

Direct stenting 657 (31.5%)
288 (13.8%)
26.92 £13.20

729 (34.9%)

311(32.9%)  0.4459
128 (13.5%)  0.8417
2429+11.86 <0.0001
107 (11.3%)  <0.0001

Long lesion (> 30 mm)
Stent length per lesion, mm

Post-dilatation

BMS: bare-metal stents; DES: drug-eluting stents; RVD: reference vessel

diameter.

clinical profiles including older age as well as greater inci-
dences of prior MI, unstable angina, and total occlusion le-
sion, but less of hyperlipidemia, prior PCI, multi- target ves-
sel, left anterior descending artery lesions, bifurcation and
ostial lesions, lesion and stent length, and post-dilatation.
After propensity match, 514 DES-treated patients were
matched to 514 BMS-treated patients, and the baseline pro-
files in the two groups became comparable (Table 3 and
Table 4). The logistic model which was used to calculate the
propensity score presented good predictive value (C statistic
=0.818).

3.2 Clinical outcomes after propensity match

The median follow-up for surviving patients was about
nine years, and the follow-up period was similar for two
groups (27959 + 1181.9 vs. 2890.9 + 1309.3 days, P =
0.2146). Cumulative incidences of the various adverse
events in the two groups after propensity match were listed
in Table 5. At 1-year and 2-year follow-up, patients with
DES had significantly lower rates of TLR (1.8% vs. 6.4%, P
=0.0001 and 2.3% vs. 8.0%, P < 0.0001), TVR (3.3% vs.
7.8%, P = 0.016 and 4.3% vs. 9.7%, P = 0.0006) and
MACE (4.5% vs. 9.3%, P = 0.0016 and 5.6% vs. 11.5%, P
=0.0007). At 9 years, the rates of TLR and TVR remained

Table3. Patient characteristicsafter propensity match.

DES (n =514) BMS(n =514) P
Age, yrs 57.50 £ 10.51 57.03+11.78  0.5096
Female 83 (16.1%) 76 (14.8%) 0.5527
Prior MI 227 (44.2%) 227 (44.2%)  1.0000
Prior PCI 64 (12.5%) 62 (12.1%) 0.8474
Prior CABG 9 (1.8%) 11 (2.1%) 0.6547
Diabetes mellitus 81 (15.8%) 95 (18.5%) 0.2498
Hypertension 270 (52.5%) 275(53.5%)  0.7464
Hyperlipidemia 152 (29.6%) 164 (31.9%)  0.4185
Family history of CAD 29 (5.6%) 27 (5.3%) 0.7893
Smoking history 290 (56.4%) 289 (56.2%)  0.9505

Unstable angina
LVEF, %

Multi-target vessel/lesion

314 (61.1%) 320 (623%)  0.7967
67.01%+10.76% 66.71% + 12.30% 0.9343
86 (16.7%) 79(154%)  0.5610

Data are presented as mean + SD or n (%). BMS: bare-metal stents; CABG:

coronary artery bypass grafting; CAD: coronary artery disease; DES:
drug-eluting stents; LVEF: left ventricular ejection fraction; MI: myocardial

infarction; PCI: percutaneous coronary intervention.

Table 4. Lesion and procedure characteristics after propen-
Sity match.

DES(n=670) BMS(n=616) P

Target vessel 0.4372
250 (37.3%) 252 (40.9%)
71 (10.6%) 70 (11.4%)
289 (43.1%) 273 (44.3%)
3.61+0.37 3.64+0.32  0.1356
Pre-lesion length by visual, mm 20.20+11.17 2035+ 11.89 0.8225

Left anterior descending

Circumflex

Right coronary
Pre-RVD by visual, mm

ACC/AHA lesion type B2-C 498 (74.3%) 473 (76.8%) 0.0853
Total occlusion 96 (14.3%) 93 (15.1%)  0.6973
Ostial lesion 59 (8.8%) 59 (9.6%)  0.6320
Bifurcation lesion 197 (29.4%) 180 (29.2%) 0.9428
Lesion calcification 0.5413
None 440 (65.7%) 419 (68.0%)
Mild 176 (26.3%) 151 (24.5%)
Moderate 47 (7.0%) 36 (5.8%)
Severe 7 (1.0%) 10 (1.6%)

Direct stenting 221 (33.0%)
79 (11.8%)
25.09+11.38

109 (16.3%)

195(31.7%)  0.6107
86 (14.0%) 02453
25.12+£12.78 09619
93(15.1%)  0.5640

Long lesion (> 30 mm)
Stent length per lesion, mm

Post-dilatation

Data are presented as n (%). BMS: bare-metal stents; DES: drug-eluting

stents; RVD: reference vessel diameter.

significantly lower in patients with DES (4.1% vs. 10.7%, P
= 0.0001 and 5.6% vs. 11.3%, P = 0.0011, respectively).
While concerning the rate of MACE at 9 years, the results
showed a non-significant trend towards superiority of DES
group (13.0% vs. 17.3%, P = 0.0574). Kaplan-Meier curves
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Table5. Outcomes after propensity match.

DES(n=514) BMS(n=514) P

30-days
All-cause mortality 1(0.2%) 2(0.4%) 0.5637
Myocardial infarction 1(0.2%) 3 (0.6%) 0.3173
Death/MI 2(0.4%) 4 (0.8%) 0.4142
TLR 3 (0.6%) 4(0.8%) 0.7055
TVR 3 (0.6%) 6(1.2%) 0.3173
MACE 5(1.0%) 9(1.8%) 0.2482
Stent thrombosis 1(0.2%) 5(1.0%) 0.1025
1-year
All-cause mortality 5(1.0%) 5(1.0%) 1.0000
Myocardial infarction 1(0.2%) 7 (1.4%) 0.0339
Death/MI 6 (1.2%) 9 (1.8%) 0.4386
TLR 9(1.8%) 33 (6.4%) 0.0001
TVR 17 (3.3%) 40 (7.8%) 0.0016
MACE 23 (4.5%) 48 (9.3%) 0.0016
Stent thrombosis 1(0.2%) 8 (1.6%) 0.0196
2-years
All-cause mortality 6(1.2%) 6(1.2%) 1.0000
MI 2(0.4%) 7 (1.4%) 0.0956
Death/MI 7 (1.4%) 10 (1.9%) 0.4669
TLR 12 (2.3%) 41 (8.0%) 0.0000
TVR 22 (4.3%) 50 (9.7%) 0.0006
MACE 29 (5.6%) 59 (11.5%)  0.0007
Stent thrombosis 2(0.4%) 8 (1.6%) 0.0578
9-years
All-cause mortality 36 (7.0%) 27 (5.3%) 0.2568
MI 7 (1.4%) 10 (1.9%) 0.4669
Death/MI 41 (8.0%) 34 (6.6%) 0.4189
TLR 21 (4.1%) 55(10.7%)  0.0001
TVR 29 (5.6%) 58 (11.3%)  0.0011
MACE 64 (13.0%) 89 (17.3%)  0.0574
Stent thrombosis 9 (1.8%) 12 (2.3%) 0.6547

Data are presented as n (%). BMS: bare-metal stents; DES: drug-eluting
stents; MACE: major adverse cardiovascular events; MI: myocardial infarc-

tion; TLR: target lesion revascularization; TVR: target vessel revascularization.

(Figure 1) showed no differences in 9-year cumulative inci-
dences of mortality, MI and definite/probable thrombosis,
but DES implantation was associated with a lower risk of
TLR (5.0% vs. 12.0%, P < 0.0001), TVR (6.0% vs. 12.0%,
P =0.0012) and MACE (15.0% vs. 19.0%, P = 0.0365).
Table 6 shows the comparisons of adjusted 9-year cu-
mulative incidences of the various adverse events evaluated
with Cox’s proportional-hazards models in the two groups
after propensity match. The patients treated with BMS were
associated with higher risk of TLR (HR: 2.55, 95%CI:
1.520-4.277, P = 0.0004) and TVR (HR: 1.889, 95%CI:
1.185-3.011, P = 0.0075). However, death/MI rates, stent

thrombosis rates and MACE were not significantly different
between the groups.

The cumulative incidences of thrombosis at 9 years were
showed in Table 7. All the specifications of thrombosis rates,
according to ARC definitions, were comparable between
DES and BMS.

4 Discussion

The major findings in the current study were that the use
of DES in large coronary arteries was associated with sig-
nificantly lower rates of TLR and TVR but with similar
death/MI or stent thrombosis compared with BMS during a
9-year clinical follow-up. This finding demonstrated that the
important advantage of a lower restenosis rate with DES
over BMS in large vessels existed till very long term.

Our findings were consistent with those of previous trials.
An analysis of TAXUS 1V trial showed that patients with
DES had significantly lower revascularization rates than
BMS (HR: 0.48, 95% CI: 0.25-0.92) in the large vessel (>
3.0 mm) subgroup.!”) The BASKET-PROVE trial, which
included vessels > 3.0 mm patients, also showed that the
rate of TVR was significantly reduced among patients re-
ceiving DES, as compared with BMS during a 2-year fol-
low-up.”’ Recently, a meta-analysis of randomized con-
trolled trials included 4399 patients and demonstrated that
DES is superior to BMS in terms of clinical events in large
coronary arteries.”®! In our current study, the rates of TLR
and TVR showed significantly lower in patients with DES
(4.1% vs. 10.7%, P = 0.0001 and 5.6% vs. 11.3%, P = 0.0011,
respectively) compared with BMS for large coronary arter-
ies (= 3.5 mm) during a 9-year clinical follow-up.

However, other previous studies showed that there were
no significantly different about clinical outcome between
DES and BMS in large coronary artery lesions.”"*! They
thought that, given a similar degree of neointimal hyperpla-
sia around a stent of any diameter, a larger reference vessel
size would be associated with a relatively lower rate of res-
tenosis and events.!""'* Nevertheless, it is also important to
note that in-stent restenosis depended on several clinical
factors, such as diabetic status, lesion complexity and stent
length. A propensity-score-matched study showed that the
rates of TVR were comparable between the DES group and
the BMS group in patients with lower risk for restenosis (no
diabetes, large vessel and short lesions),!"” while DES was
associated with significant reduction of TVR in patients
with high risk of restenosis. A previous study in our cen-
ter,l'” which included non-diabetic patients with simple de
novo lesions (stent diameter > 3.0 mm and stent length <
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Figurel. Comparisonsof clinical outcomes after propensity match. Kaplan—Meier curves are shown for all-cause mortality, MI, stent
thrombosis, TLR, TVR and MACE. BMS: bare-metal stents; DES: drug-eluting stents; MACE: major adverse cardiac events; MI: myocar-
dial infarction; TLR: target- lesion revascularization; TVR: target-vessel revascularization.

Table6. Hazard ratio of all eventsat 9 years(BMSvs. DES).

Events HR 95% Cl P

All-cause mortality 0.839 0.498-1.412  0.5083
Myocardial infarction 1.143 0.414-3.152  0.7964
Definite + probable thrombosis 1.111 0.451-2.734  0.8188
TLR 2.550 1.520-4.277  0.0004
TVR 1.889 1.185-3.011  0.0075
MACE 1.322 0.943-1.854  0.1057

BMS: bare-metal stents; DES: drug-eluting stents; MACE: major adverse
cardiovascular events; TLR: target lesion revascularization; TVR: target
vessel revascularization.

Table 7. Cumulative incidence of stent thrombosis after pro-
pensity match at 9 years.

Thrombosis DES(n=514) BMS(n=514) P

Definite thrombosis 7 (1.4%) 8 (1.6%) 0.7963
Definite + probable thrombosis 9(1.8%) 12(2.3%) 05127
All thrombosis 19 (3.7%) 21 (41%) 0.7518
Early thrombosis 1 (0.2%) 5(1.0%) 0.1025
Late thrombosis 1 (0.2%) 3(0.6%) 0.3173
Very late thrombosis 17 (3.3%) 13(2.5%) 0.4652

Data are presented as n (%). BMS: bare-metal stents; DES: drug-eluting

stents.

18 mm), showed that there was no significant difference in
the risk of MACEs between BMS and DES. On the other
hand, the SIRIUS trial,'” which included 1058 patients
with complex coronary lesions, revealed that the use of
sirolimus-eluting stent had a reduction in the rates of
restenosis and associated clinical events compared to BMS
in both small-vessel (< 2.75 mm) and large-vessel (> 2.75
mm) subgroups. These studies indicated that BMS might be
equivalent to DES only in simple lesions at low risk of
restenosis, such as nondiabetic, diameter > 3 mm and lesion
length < 15 mm. In this study, we enrolled consecutive pa-
tients undergoing PCI with larger coronary arteries in the
setting of routine clinical practice, both groups including
comparable complex lesions, such as diabetes and long le-
sion (> 30 mm). This might explain why the results of this
study disagree with those of studies with regard to no addi-
tional benefit of DES implantation compared with BMS in
larger coronary arteries.

Moreover, the great baseline differences of demographic
and procedural characteristics between groups might have
influence on angiographic and clinical outcomes. The anal-
ysis from National Heart, Lung and Blood Institute

http://Iwww.jgc301.com; jgc@mail.sciencep.com | Journal of Geriatric Cardiology



40

YIN D, et al. DES and BMS in Large Coronary Arteries

(NHLBI)-sponsored dynamic registry showed that in large
coronary arteries, defined by a vessel diameter greater than
or equal to 3.5 mm, DES provided no additional effective-
ness over BMS in terms of TVR.!"*! In this NHLBI dynamic
registry, DES patients were more likely to have history of
renal disease, hypertension, hypercholesterolemia and his-
tory of prior PCI compared to BMS; the mean reference
vessel size of treated lesions was smaller (3.6 vs. 3.7 mm, P
< 0.01) and mean lesion length was longer (16.7 vs. 13.6
mm, P < 0.01) in DES patients, which might be the part of
reason why this study failed to show superiority of DES in
efficacy and safety. Our study utilized propensity-score
matching of subjects to adjust for differences of baseline
characteristics in the two groups. After propensity match,
the baseline profiles in the two groups became almost iden-
tical.

The effect of the use of DES on long-term mortality has
not previously been established."® Our study showed no
difference in mortality between patients with DES and those
with BMS during a 9-year period, either for the combined
end point of death or myocardial infarction.

There were still several safety concerns with DES, such
as late stent thrombosis.!"” The BASKET trial subgroup
analysis showed that patients with large coronary artery
lesions had an increased risk of stent thrombosis in the DES
group.”! However, the BASKET-PROVE trial demon-
strated that stent thrombosis risk in large coronary interven-
tion did not differ significantly between DES and BMS
groups during two years of follow-up.””) The duration of
dual antiplatelet therapy in BASKET trial was 6 months,
and which in BASKET-PROVE was 12 months. The dif-
ferent durations of dual antiplatelet therapy used in these
two trials might explain the difference in results.*” During
the 9-year follow-up period in our study, only 12 (2.3%)
BMS and 9 (1.8%) DES recipients developed definite and
probable stent thrombosis (P = 0.5127). In this study, all
DES patients received dual antiplatelet therapy for at least 12
months, same as the duration of BASKET-PROVE trial. In
this study, no significant increase in the overall rate of stent
thrombosis was seen with DES. However, of the 19 DES
thrombosis cases, 17 (89.5%) were very late stent thrombo-
sis (Table 7), that was significantly more frequent in pa-
tients with DES after the first year following the procedure.
As an observational study showed that the extended use of
clopidogrel in patients with DES might be associated with a
reduced risk for death and death or ML"" our findings may
suggest the need for a longer duration of dual antiplatelet
therapy in patients receiving DES, especially for first gen-
eration DES.

4.1 Study limitations

First, although we established a well-balanced cohort of
patients receiving BMS and DES matched on the basis of
the propensity score, some effect from residual unmeasured
confounding may contribute to our findings. Second, be-
cause of the lack of angiographic follow-up, we can’t assess
binary restenosis rates. Third, the second generation DES
was not included in this study, and it is necessary to evalu-
ate the efficacy of the newest-generation DES versus BMS
in large coronary arteries in further study.

4.2 Conclusions

In this large, real-world population, the use of DES in
large coronary arteries is associated with significant reduc-
tions in the risks of TLR and TVR at 9-year long-term fol-
low-up compared to BMS. There is no significant difference
in all-cause mortality, MI, and thrombosis between DES
and BMS in patients with large coronary arteries.

References

1  Stettler C, Wandel S, Allemann S, et al. Outcomes associated
with drug-eluting and bare-metal stents: a collaborative net-
work meta-analysis. Lancet 2007; 370: 937-948.

2 James SK, Stenestrand U, Lindback J, et al. Long-term safety
and efficacy of drug eluting versus bare-metal stents in Swe-
den. N Engl J Med 2009; 360: 1933-1945.

3 Pfisterer M, Brunner-La Rocca HP, Rickenbacher P, et al.
Long-term benefit-risk balance of drug-eluting vs. bare-metal
stents in daily practice: Does stent diameter matter? Three-
year follow-up of BASKET. Eur Heart J 2009; 30: 16-24.

4 Cutlip DE, Windecker S, Mehran R, et al. Clinical end points
in coronary stent trials: a case for standardized definitions.
Circulation 2007; 115: 2344-2351.

5 D’Agostino RB Jr. Propensity score methods for bias reduc-
tion in the comparison of a treatment to a nonrandomized
control group. Stat Med 1998; 17: 2265-2281.

6 Ellis SG, Stone GW, Cox DA, et al. Long-term safety and
efficacy with paclitaxel eluting stents: 5-year final results of
the TAXUS IV clinical trial (TAXUS IV-SR: Treatment of
De Novo Coronary Disease Using a Single Paclitaxel-Eluting
Stent). JACC Cardiovasc Interv 2009; 2: 1248-1259.

7  Kaiser C, Galatius S, Ere P, et al. Drug-eluting versus bare-
metal stents in large coronary arteries. N Engl J Med 2010;
363:2310-2319.

8 Geng DF, Meng Z, Yan HY, et al. Bare-metal stent versus
drug-eluting stent in large coronary arteries: meta-analysis of
randomized controlled trials. Catheter Cardiovasc Interv 2013;
81: 1087-1094.

9 Na JO, Kim JW, Choi CU, et al. Bare-metal stents versus
drug-eluting stents in large (3.5 mm) single coronary artery:
Angiographic and clinical outcomes at 6 months. J Cardiol
2009; 54: 108-114.

Journal of Geriatric Cardiology | jgc@jgc301.com; http://www.jgc301.com



YIN D, et al. DES and BMS in Large Coronary Arteries

41

10

11

12

13

14

15

Steinberg DH, Mishra S, Javaid A, et al. Comparison of effec-
tiveness of bare metal stents versus drug-eluting stents in large
(> or = 3.5 mm) coronary arteries. Am J Cardiol 2007; 99:
599-602.

Yan BP, Ajani AE, New G, et al. Are drug-eluting stents in-
dicated in large coronary arteries? Insights from a multi-centre
percutaneous coronary intervention registry. Int J Cardiol
2008; 130: 374-379.

Kim HT, Nam CW, Hur SH, et al. Two-year clinical out-
comes after large coronary stent (4.0 mm) placement: com-
parison of bare-metal stent versus drug-eluting stent. Clin
Cardiol 2010; 33: 620-625.

Chan CY, Vlachos H, Selzer F, et al. Comparison of drug-
eluting and bare metal stents in large coronary arteries: find-
ings from the NHLBI dynamic registry. Catheter Cardiovasc
Interv 2014; 84: 24-29.

Elezi S, Kastrati A, Neumann FJ, et al. Vessel size and long-
term outcome after coronary stent placement. Circulation
1998; 98: 1875-1880.

Tu JV, Bowen J, Chiu M, et al. Effectiveness and safety of drug-

17

18

19

20

21

eluting stents in Ontario. N Engl J Med 2007; 357: 1393-1402.
Yang YJ, Kang S, Xu B, et al. Short- and long-term outcomes
of single bare metal stent versus drug eluting stent in nondia-
betic patients with a simple de novo lesion in the middle and
large vessel. J Transl Med 2008; 6: 42.

Moses JW, Leon MB, Popma JJ, et al. Sirolimus-eluting
stents versus standard stents in patients with stenosis in a na-
tive coronary artery. N Engl J Med 2003; 349: 1315-1323.
Kastrati A, Mehilli J, Pache J, et al. Analysis of 14 trials
comparing sirolimus eluting stents with bare-metal stents. N
Engl J Med 2007; 356: 1030-1039.

Mauri L, Hsieh WH, Massaro JM, et al. Stent thrombosis in
randomized clinical trials of drug-eluting stents. N Engl J Med
2007; 356: 1020-1029.

Hsieh MJ, Chen CC, Chang SH, et al. Long-term outcomes of
drug-eluting stents versus bare-metal stents in large coronary
arteries. Int J Cardiol 2013; 168: 3785-3790.

Eisenstein EL, Anstrom KJ, Kong DF, et al. Clopidogrel use
and long-term clinical outcomes after drug-eluting stent im-
plantation. JAMA 2007; 297: 159-168.

http://Iwww.jgc301.com; jgc@mail.sciencep.com | Journal of Geriatric Cardiology



