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ABSTRACT
Background: Limited data are available on the long-term outcomes of
drug-eluting stents (DES) vs bare-metal stents (BMS) in patients with
left main coronary artery (LMCA) disease.
Methods: In this observational cohort of the Revascularization for
Unprotected Left Main Coronary Artery Stenosis: Comparison of Percu-
taneous Coronary Angioplasty vs Surgical Revascularization (MAIN-
COMPARE) registry, we evaluated patients with unprotected LMCA ste-
nosis who received DES or BMS between January 2000 and June
2006. The primary outcome was a composite of all-cause death or
myocardial infarction (MI) at 10 years. Adjusted outcomes were com-
pared using propensity scores and inverse probability of treatment
weighting.
Results: A total of 1102 patients underwent DES (n = 784) or BMS
(n = 318) during the study period. At 10 years, the adjusted rate of
the primary outcome was significantly lower in DES group than in the
BMS group (27.9% vs 37.0%; hazard ratio [HR], 0.71; 95% confidence
interval [CI], 0.53-0.94; P = 0.02). The adjusted 10-year mortality rate
was significantly lower in DES group than in the BMS group (20.6% vs
29.6%; HR, 0.65; 95% CI, 0.46-0.91; P = 0.01), whereas the 10-year

R�ESUM�E
Contexte : On dispose de peu de donn�ees sur les r�esultats �a long
terme de la mise en place d’endoproth�eses m�edicament�ees par rap-
port aux endoproth�eses non m�edicament�ees chez les patients atteints
d’une maladie de l’art�ere coronaire principale gauche.
M�ethodologie : Dans cette cohorte d’observation du registre MAIN-COM-
PARE (Revascularization for Unprotected Left Main Coronary Artery Ste-
nosis: Comparison of Percutaneous Coronary Angioplasty vs Surgical
Revascularization), nous avons �evalu�e les patients pr�esentant une
st�enose de l’art�ere coronaire principale gauche non prot�eg�ee et ayant
reçu une endoproth�ese m�edicament�ee ou une endoproth�ese non
m�edicament�ee entre janvier 2000 et juin 2006. Le param�etre
d’�evaluation principal �etait compos�e de la mortalit�e toutes causes con-
fondues et de l'infarctus du myocarde (IM) �a 10 ans. Les r�esultats
ajust�es ont �et�e compar�es en utilisant des scores de propension et la
pond�eration inverse sur la probabilit�e d’être trait�e.
R�esultats : Au total, 1 102 patients ont reçu des endoproth�eses
m�edicament�ees (n = 784) ou des endoproth�eses non m�edicament�ees
(n = 318) pendant la p�eriode d’�etude. �A 10 ans, le taux ajust�e de sur-
venue du param�etre d’�evaluation principal �etait nettement plus faible
Percutaneous coronary intervention (PCI) with stent implanta-
tion has become one of the most frequently performed therapeu-
tic procedures in patients with unprotected left main coronary
artery (LMCA) disease.1 In particular, the use of drug-eluting
stents (DES) is found to be more effective in the prevention of
angiographic and clinical restenosis than the use of bare-metal
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stents (BMS).2 Several studies found that PCI with DES is a safe
and effective modality for patients with LMCA disease and low-
to-intermediate anatomic complexity when compared with coro-
nary artery bypass grafting (CABG),3-6 although some trials
show conflicting results.7

Although DES have been found to perform better than
BMS with regard to efficacy, there is increasing concern about
the safety of DES with regard to an increased rate of very late
stent thrombosis and a possible increase in the rate of death
and myocardial infarction (MI).8-10 Previous studies of DES
found better efficacy and similar safety when compared with
BMS in patients with LMCA stenosis.1,11 Our previous study
of patients with unprotected LMCA disease also found that
compared with BMS, DES were associated with a reduced rate
of repeat revascularization at 3 years, with no increase in the
risk of death or MI.12 However, the evidence in favor of DES
over BMS beyond 5 years may not be as strong, and the very
long-term safety and efficacy of DES compared with BMS in
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dans le groupe endoproth�eses m�edicament�ees que dans le groupe
endoproth�eses non m�edicament�ees (27,9 % vs 37,0 %; rapport des
risques instantan�es [RRI] : 0,71; intervalle de confiance [IC] �a 95 % :
0,53-0,94; p = 0,02). Le taux de mortalit�e ajust�e �a 10 ans �etait con-
sid�erablement plus faible dans le groupe endoproth�eses
m�edicament�ees que dans le groupe endoproth�eses non
m�edicament�ees (20,6 % vs 29,6 %; RRI : 0,65; IC �a 95 % : 0,46-0,91;
p = 0,01), tandis que le taux d’IM �a 10 ans �etait similaire dans les
deux groupes (9,9 % vs 11,0 %; RRI : 0,93; IC �a 95 % : 0,54-1,59;
p = 0,78). L’utilisation d’endoproth�eses m�edicament�ees �etait associ�ee
�a une diminution importante du taux de revascularisation de la l�esion
cible (10,2 % vs 21,8 %; RRI : 0,41; IC �a 95 % : 0,27-0,61; p < 0,001).
Conclusions : Dans cette �etude de suivi de 10 ans men�ee aupr�es de
patients atteints d’une maladie de l’art�ere coronaire principale
gauche, l’utilisation d’endoproth�eses m�edicament�ees a �et�e associ�ee
�a une diminution importante du taux des d�ec�es ou des IM regroup�es,
de la mortalit�e et du taux de revascularisation de la l�esion cible, par
rapport �a l’utilisation d’endoproth�eses non m�edicament�ees.

rate of MI was similar between the 2 groups (9.9% vs 11.0%; HR, 0.93;
95% CI, 0.54-1.59; P = 0.78). DES use was associated with a signifi-
cant reduction in the rate of target-lesion revascularization (10.2% vs
21.8%; HR, 0.41; 95% CI, 0.27-0.61; P < 0.001).
Conclusions: In this 10-year follow-up study in patients with LMCA dis-
ease, DES use was associated with a significant reduction in the rate
of the composite of death or MI, mortality, and target-lesion revascu-
larization, when compared with BMS.
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patients with LMCA is still unknown. A recent 10-year study
found that the annual risk of target-lesion revascularization
(TLR) and stent thrombosis significantly decreased beyond 5
years after implantation of first-generation DES.13

This study aimed to evaluate the very long-term (10-year)
risks and benefits of DES use vs BMS use, using extended fol-
low-up data from the Revascularization for Unprotected Left
Main Coronary Artery Stenosis: Comparison of Percutaneous
Coronary Angioplasty vs Surgical Revascularization (MAIN-
COMPARE) registry.14
Methods

Study design and population

The design and enrollment criteria of the MAIN-COM-
PARE registry have been published previously.15,16 Briefly, the
MAIN-COMPARE study included consecutive patients with
unprotected LMCA stenosis (defined as stenosis of > 50%),
who underwent either PCI or CABG as the index procedure at
12 major cardiac centers in Korea between January 2000 and
June 2006. Patients with prior CABG, concomitant valvular or
aortic surgery, ST-segment elevation MI, or cardiogenic shock
were excluded. The local ethics committees at each hospital
approved the use of clinical data for this study, and all patients
provided written informed consent. There was no industry
involvement in the design, conduct, or analysis of the study.

Patients in the MAIN-COMPARE registry who underwent
stent implantation for LMCA disease were divided into 2
groups: those who received BMS and those who received DES
for the treatment of LMCA disease. Because of device availabil-
ity, PCI was performed exclusively with BMS between January
2000 and May 2003 and exclusively with DES between May
2003 and June 2006. The final 10-year report of the MAIN-
COMPARE study was published recently,14 and the current
long-term analyses were based on these datasets.

PCI Procedures

PCI was considered for patients with significant unpro-
tected LMCA stenosis who had suitable anatomy for stenting
with disagreement with or contraindications for surgery.12 In
our registry, first-generation DES, which were made of stain-
less steel, were used; sirolimus-eluting (Cypher, Cordis Corp,
Johnson & Johnson, Miami Lakes, FL) or paclitaxel-eluting
(Taxus, Boston Scientific, Natick, MA) stents. All PCI proce-
dures were performed with standard interventional techni-
ques. The decision to use glycoprotein IIb/IIIa inhibitors,
intra-aortic balloon pump, or intravascular ultrasound scan
was made at the operator’s discretion. Antiplatelet therapy
and periprocedural anticoagulation followed standard regi-
mens. Before or during the procedure, patients were adminis-
tered loading doses of aspirin (200 mg) and clopidogrel (300
or 600 mg) unless they had previously received antiplatelet
medications. After the procedure, patients were maintained
on aspirin (100 to 200 mg once daily) and clopidogrel (75
mg once daily) for at least 1 month after BMS and for at least
6 months after DES. A longer duration of clopidogrel treat-
ment was administered at the operator’s discretion. During
the follow-up period, medical therapy for secondary preven-
tion and management was administered in accordance with
accepted guidelines and established standards of care.
Study endpoints and follow-up

The primary endpoint of this analysis was a composite
incidence of death from any cause and MI at 10 years. Sec-
ondary outcomes included death, MI, or TLR. MI was
defined when the patient had CK-MB levels > 3 times the
upper limit of the normal after the procedure or CK-MB lev-
els above normal with ischemic symptoms or signs during fol-
low-up.12 TLR was defined as any repeat revascularization
with PCI or CABG in the treated segment or within the adja-
cent 5 mm. Definite stent thrombosis was also assessed
according to the Academic Research Consortium criteria.17

All clinical events were confirmed by source documentation
collected at each hospital and centrally adjudicated by an inde-
pendent group of clinicians unaware of stent type.

Clinical follow-up was recommended at 1 month, 6
months, 1 year, and annually thereafter. In this report, the fol-
low-up period was extended to December 31, 2016 to ensure
that all patients had the opportunity for ≥10-year follow-up
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evaluation. During the extended follow-up period, if a patient
was unwilling or unable to return to the enrolling center, fol-
low-up was maintained by the enrolling investigator through
telephone contact or medical records obtained from other hos-
pitals as necessary. To obtain a complete follow-up dataset,
the MAIN-COMPARE database was merged with other
national population registries. The population vital statistics
and date of death were obtained through to December 31,
2016 from the National Population Registry of the Korea
National Statistical Office on the basis of the unique 13 digit
personal identification number assigned to all Korean citizens.

Statistical analysis

Differences in baseline clinical, angiographic, and proce-
dural characteristics between the DES and BMS groups were
compared using the t test or Wilcoxon rank-sum test for con-
tinuous variables and the x2 test or Fisher Exact test for cate-
gorical variables, as appropriate. Cumulative incidence rates of
individual and composite outcomes were estimated by the
Kaplan-Meier method and compared by the log-rank test. To
ensure that the clinical follow-up of the DES and BMS
cohorts was comparable and to remove follow-up bias, clinical
outcomes were censored at 10 years in both groups.

To reduce the impact of selection bias and potential
confounding factors inherent in an observational study, we
performed rigorous adjustment for baseline differences
using the weighted Cox proportional hazards regression
model, using the inverse probability of treatment weight-
ing (IPTW) method.18,19 With this technique, weights for
patients receiving BMS were the inverse of 1-propensity
score, and weights for patients receiving DES were the
inverse of the propensity score. The propensity scores
were estimated by multiple logistic-regression analysis. All
prespecified covariates were included in the full nonparsi-
monious models for treatment with DES vs BMS
(Table 1). To create the propensity score, multiple impu-
tation with the Markov chain Monte Carlo method was
used to fill out incomplete baseline variables with the
assumption that data were missing at random.20 In addi-
tion, a second Cox model was created to enable more rig-
orous adjustment and to avoid selection bias and profile
effects. The model was created with taking into account
IPTW weights, treatment effect (DES or BMS), and
important other risk covariates, which had significant
effects (P < 0.1) on the clinical outcomes. All the reported
P values are 2 sided, and all the statistical analyses were
performed using SAS software, version 9.4 (SAS Institute,
Cary, NC) and the R programming language.
Results

Baseline characteristics

Among 2240 patients enrolled on the MAIN-COMPARE
registry, 1102 patients who underwent PCI with stent
implantation were included in the analysis: 318 patients
received BMS and 784 received DES (607 [77%] sirolimus-
eluting stents, 171 [22%] paclitaxel-eluting stents, and 6
[1%] both sirolimus- and paclitaxel-eluting stents). The base-
line demographic and clinical, angiographic, and procedural
characteristics of the 2 groups are summarized in Table 1.
When compared with patients treated with BMS, those
treated with DES were significantly older and were more
likely to have diabetes, hypertension, hyperlipidemia, prior
PCI, chronic lung disease, and chronic kidney disease. Also,
patients in the DES group had a lower ejection fraction and
were more likely to present with stable angina or non−ST-
segment elevation MI. With regard to anatomic and proce-
dural characteristics, patients in the DES group had more
complex angiographic features (ie, distal bifurcation and more
advanced extent of coronary artery disease); thus, patients in
the DES group received a higher proportion and underwent
complex 2-stenting techniques compared with the BMS
group.
Ten-year clinical outcomes

The median duration of follow-up among all patients was
11.5 years (interquartile range, 6.9-12.8 years). Unadjusted
10-year rates of clinical outcomes after DES and BMS are
shown in Supplemental Figure S1 and Supplemental Table
S1. Crude 10-year rate of the primary composite endpoint of
death or MI was similar in the DES and BMS groups.
Observed rates of death or MI were numerically lower in the
BMS group without statistical significance. However,
observed 10-year rate of TLR was significantly lower in the
DES group than in the BMS group.

The IPTW-weighted Kaplan-Meier curves and risks for
clinical outcomes are shown in Figure 1 and Table 2. The
adjusted 10-year rate of the primary composite endpoint was
significantly lower in patients who received DES than in those
who received BMS (27.9% vs 37.0%, respectively; hazard
ratio [HR] 0.71; 95% confidence interval [CI], 0.53-0.94;
P = 0.02) (Fig 1). The adjusted 10-year mortality rate was also
significantly lower in the DES group than in the BMS group
(20.6% vs 29.6%, respectively; HR, 0.65; 95% CI, 0.46-
0.91; P = 0.01), whereas the 10-year rate of MI was similar in
the 2 groups (9.9% and 11.0%, respectively; HR, 0.93; 95%
CI, 0.54-1.59; P = 0.78). The adjusted 10-year rate of TLR
was also significantly lower after DES than after BMS (10.2%
vs 21.8%, respectively; HR, 0.41; 95% CI, 0.27-0.61; P <
0.001). The results of subgroup analyses using the IPTW
adjustment reflected the broad consistency of the relative
effect of DES and BMS on the primary composite endpoint
(Fig 2). There were no significant interactions between treat-
ment (DES vs BMS) and key clinical or angiographic sub-
groups with respect to the primary outcome of death or MI at
10 years. At 10 years, there were 14 cases with definite stent
thrombosis in the DES group and 1 case in the BMS group
(1.9% vs 0.3%; P = 0.06) (Supplemental Figure S2). Among
them, very late stent thrombosis after 1 year occurred in 7
patients receiving DES and none receiving BMS.
Discussion
This analysis of 10-year follow-up data on the safety and

effectiveness of DES and BMS for the treatment of LMCA
disease showed these key findings: (1) when compared with
BMS, the use of DES was associated with a significant reduc-
tion in the adjusted rate of the primary composite of death or
MI; (2) the adjusted 10-year mortality rate was also



Table 1. Baseline patient characteristics

Unadjusted data Data adjusted using inverseprobability weighting

Characteristics DES (N = 784) BMS (N = 318) P value
Standardized
difference, % DES (N = 784) BMS (N = 318)

Standardized
difference, %

Age, y 62.5 § 11.1 58.6 § 12.6 < 0.001 32.7 61.3 § 11.4 61.7 § 12.4 3.4
Male sex 556 (70.9) 223 (70.1) 0.79 1.7 553 (70.5) 219 (68.7) 3.9
Body mass index, kg/m2 24.5 § 2.9 24.6 § 3.1 0.71 2.4 24.5 § 2.9 24.2 § 3.1 8.8
Diabetes mellitus
Any type 251 (32.0) 76 (23.9) 0.008 18.2 234 (29.9) 101 (31.8) 4.1
Insulin treated 64 (8.2) 11 (3.5) 0.005 20.2 54 (6.8) 19 (5.9) 4.0

Hypertension 418 (53.3) 128 (40.3) < 0.001 26.4 388 (49.5) 150 (47.0) 4.8
Hyperlipidemia 241 (30.7) 74 (23.3) 0.01 16.9 223 (28.5) 79 (24.9) 8.0
Current smoker 193 (24.6) 89 (28.0) 0.25 7.7 199 (25.3) 75 (23.7) 3.8
Family history of CAD 56 (7.1) 25 (7.9) 0.68 2.7 58 (7.4) 25 (7.7) 1.2
Previous MI 63 (8.0) 26 (8.2) 0.94 0.5 62 (7.9) 24 (7.5) 1.4
Previous PCI 160 (20.4) 40 (12.6) 0.002 21.2 144 (18.4) 62 (19.5) 2.9
Previous CHF 20 (2.6) 7 (2.2) 0.73 2.3 18 (2.3) 5 (1.6) 4.6
Peripheral vascular disease 14 (1.8) 2 (0.6) 0.18 10.6 11 (1.4) 3 (1.0) 4.3
Chronic lung disease 20 (2.6) 2 (0.6) 0.04 15.4 16 (2.0) 3 (0.9) 8.9
Chronic kidney disease 26 (3.3) 4 (1.3) 0.06 13.8 21 (2.7) 10 (3.0) 1.7
Atrial fibrillation 18 (2.3) 4 (1.3) 0.26 7.9 15 (1.9) 4 (1.2) 5.8
LVEF, % 60 § 11 61 § 10 0.045 10.2 61 § 11 61 § 12 1.2
Clinical indication for PCI 0.002
Silent ischemia 27 (3.4) 6 (1.9) 25.8 23 (2.9) 6 (1.7) 8.3
Stable angina 267 (34.1) 86 (27.0) 251 (32.0) 100 (31.4)
Unstable angina 405 (51.7) 203 (63.8) 435 (55.5) 183 (57.5)
NSTEMI 85 (10.8) 23 (7.2) 75 (9.6) 30 (9.5)

LMCA lesion location < 0.001
Ostium and/or shaft 339 (43.2) 218 (68.6) 52.7 395 (50.4) 166 (52.2) 3.6
Distal bifurcation 445 (56.8) 100 (31.5) 389 (49.6) 152 (47.8)

Extent of diseased vessel < 0.001
LMCA only 145 (18.5) 133 (41.8) 66.3 196 (25.1) 82 (25.9) 9.5
LMCA plus 1-vessel

disease
182 (23.2) 82 (25.8) 188 (24.0) 78 (24.7)

LMCA plus 2-vessel
disease

217 (27.7) 70 (22.0) 205 (26.2) 91 (28.5)

LMCA plus 3-vessel
disease

240 (30.6) 33 (10.4) 194 (24.8) 66 (20.9)

RCA disease 333 (42.5) 63 (19.8) < 0.001 50.5 282 (36.0) 103 (32.4) 7.7
De novo lesion 757 (96.6) 313 (98.4) 0.09 12.0 761 (97.1) 310 (97.4) 1.8
Use of glycoprotein IIb/IIIa inhibitor 46 (5.9) 19 (6.0) 0.95 0.5 45 (5.7) 22 (7.0) 5.5
Use of IABP 26 (3.3) 18 (5.7) 0.07 11.3 29 (3.7) 11 (3.4) 1.6
Guidance of IVUS 600 (76.5) 240 (75.5) 0.71 2.5 600 (76.5) 239 (75.2) 3.0
Complex stenting at bifurcation (≥2 stents) 184 (23.5) 24 (7.6) < 0.001 45.1 148 (18.9) 49 (15.4) 9.3

Values are presented as number (percentages) or mean § SD.
BMS, bare-metal stent; CAD, coronary artery disease; CHF, congestive heart failure; DES, drug-eluting stent; IABP, intra-aortic balloon pump; IVUS, intravas-

cular ultrasound scan; LMCA, left main coronary artery; LVEF, left ventricular ejection fraction; MI, myocardial infarction; NSTEMI, non−ST-segment elevation
myocardial infarction; PCI, percutaneous coronary intervention; RCA, right coronary artery.
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significantly lower in the DES group than in the BMS group,
but the 10-year rate of MI was similar in both; (3) DES was
associated with a significant reduction in the 10-year rate of
TLR; and (4) although the number of definite stent thrombo-
sis was quite low, the incidence of thrombotic events was
numerically higher in the DES group. Our study includes the
longest period of follow-up to date and will help clinicians
understand the very long-term performance of DES for com-
plex patients with unprotected LMCA disease.

Our study confirms that DES are more effective than BMS
in reducing the need for TLR, which is likely to be the main
reason why a DES is now the default device for the treatment
of LMCA or multivessel disease in contemporary PCI
practice.21,22 Although the benefit of DES in reducing the
need for repeat revascularization has been confirmed in several
studies,1,23 there is great concern expressed about the potential
for this benefit to be outweighed by the risk of late stent
thrombosis or a late increase in mortality or MI.8-10,24
However, our results suggest that the adjusted 10-year rate of
the primary composite of death or MI is significantly lower in
patients treated with DES than in those receiving BMS. In par-
ticular, although DES patients were substantially older and had
higher risk profiles for clinical and anatomic characteristics, the
adjusted 10-year all-cause mortality rate was also lower in the
DES group than in the BMS group. Prior large population-
based data show that the 3-year adjusted mortality rate was sig-
nificantly lower in patients treated with DES than in those
treated with BMS, without a significant difference in MI
rates,25 which was similar to that seen in this study. By con-
trast, a recent large-scale randomized clinical trial (RCT) found
no significant differences in the 6-year rate of death from any
cause or of nonfatal spontaneous MI between those receiving
contemporary DES and those receiving contemporary BMS.26

These conflicting results might be in part explained by a differ-
ent study design, a different duration of follow-up, a paradigm
shift in PCI and medical care practice over time, a differential



Figure 1. Adjusted 10-year event rates using inverse probability treatment weighting in patients who received drug-eluting stents or bare-metal
stents. The Kaplan−Meier comparison of treatment with drug-eluting stents vs bare-metal stents. (A) Primary endpoint of death from any cause or
myocardial infarction. (B) All-cause mortality. (C) Myocardial infarction. (D) Target-lesion revascularization. CI, confidence interval; HR, hazard ratio.
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risk of patient and anatomic characteristics, and unmeasured
confounding factors.

A relatively small RCT, registry data, and meta-analysis
found that the efficacy of DES for the treatment of unpro-
tected LMCA stenosis was superior to that of BMS, without
increased safety risks.11,12,27 On the basis of these promising
data, consecutive RCTs comparing first- and second-genera-
tion DES and standard CABG were performed, showing that
DES implantation was a good alternative for selected patients
with LMCA disease.6,7,28 However, the follow-up period of
such studies was limited (less than 5 years’ duration). To
the best of our knowledge, this study represents the first
investigation of the very long-term outcomes (beyond 10
years) associated with DES and BMS use in patients with
unprotected LMCA stenosis. The use of data from a large
national registry of consecutive patients recruited at multi-
ple centers may be a good indicator of real-world out-
comes.



Table 2. Adjusted 10-year rates and hazard ratios for clinical outcomes with DES vs BMS*

Outcomes
Adjusted event rates at 10 years, % Adjusted by IPTW Adjusted by IPTW and covariatesy

DES BMS HR (95% CI) P value HR (95% CI) P value

Death or MI 27.9 37.0 0.71 (0.53-0.94) 0.02 0.70 (0.54-0.91) 0.007
Death 20.6 29.6 0.65 (0.46-0.91) 0.01 0.65 (0.47-0.88) 0.006
MI 9.9 11.0 0.93 (0.54-1.59) 0.78 0.91 (0.53-1.56) 0.74
Target-lesion revascularization 10.2 21.8 0.41 (0.27-0.61) < 0.001 0.38 (0.25-0.58) < 0.001

BMS, bare-metal stent; CI, confidence interval; DES, drug-eluting stent; HR, hazard ratio; IPTW, inverse probability treatment weighting; MI, myocardial
infarction.

*Hazard ratios are for the DES group as compared with the BMS group.
yAdjustment was performed using IPTW and significant covariates influencing outcomes.
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Until recently, very long-term data on the occurrence of
stent thrombosis in this critical portion of LMCA-PCI have
been limited. In our study, although the number of stent
thromboses was quite low, an incidence of definite stent
thrombosis (especially, very late thrombosis) was numerally
higher in the DES group compared with the BMS group.
Considering the catastrophic consequence of thrombotic
events in the LMCA, this observation warrants further evalua-
tion through extended follow-up of the Evaluation of
XIENCE vs Coronary Artery Bypass Surgery for Effectiveness
Figure 2. Adjusted hazard ratio (HR) for the primary composite outcome o
groups. HRs are for the DES group vs the BMS group. BMI, body mass inde
stents; EF, ejection fraction; HR, hazard ration; VD, vessel disease.
of Left Main Revascularization (EXCEL) and Nordic-Baltic-
British Left Main Revascularization Study (NOBLE) trials
using contemporary DES.6,7 However, in the clinical view-
point, our findings support the argument that the benefits in
terms of restenosis or TLR, which may manifest as angina or
MI, may outweigh the risks associated with a slight increase in
the rate of late stent thrombosis in patients undergoing
LMCA-PCI.29

Our study has several limitations. First, the nonrandom-
ized, observational study design may have introduced
f death or myocardial infarction in major clinical and anatomical sub-
x; BMS, bare-metal stents; CI, confidence interval; DES, drug-eluting
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selection bias or ascertainment bias. Although rigorous adjust-
ment of baseline differences was performed using propensity-
score analyses, the effect of unmeasured confounders may
remain. Second, patients receiving DES later in the study
period could have benefited from improvements in procedural
skills and more advanced cardioactive medications than
patients receiving BMS at an earlier timepoint. In addition,
long-term medication use and compliance with guideline-
directed medical management after PCI varied substantially.
Third, there were only a few cases of stent thrombosis in this
analysis. This small number of events does not allow for a
sophisticated statistical adjustment for comparison of DES
and BMS. Fourth, intravascular ultrasound-guided PCI was
performed in approximately three-quarters of patients with
unprotected LMCA stenosis, which may limit the generaliz-
ability and reproducibility of our results in other settings.
Finally, our registry only evaluated first-generation DES; as
suggested by a recent meta-analysis comparing new-genera-
tion DES and BMS,30 our findings should be confirmed or
refuted by further studies using contemporary DES in patients
receiving LMCA-PCI.
Conclusions
In this 10-year follow-up study of patients undergoing PCI

with stenting for unprotected LMCA disease, DES use was
associated with a significant reduction in the rate of the serious
composite outcome of death or MI when compared with
patients receiving BMS. The rates of all-cause mortality and
TLR were also significantly lower after DES implantation.
Although the 10-year rate of definite stent thrombosis was
quite low, a higher incidence was seen in the DES group, and
this observation warrants further investigation.
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