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A BS T R AC T
BACKGROUND

Most trials comparing percutaneous coronary intervention (PCI) with coronaryartery bypass grafting (CABG) have not made use of second-generation drug-eluting stents.
METHODS

We conducted a randomized noninferiority trial at 27 centers in East Asia. We
planned to randomly assign 1776 patients with multivessel coronary artery disease
to PCI with everolimus-eluting stents or to CABG. The primary end point was a
composite of death, myocardial infarction, or target-vessel revascularization at
2 years after randomization. Event rates during longer-term follow-up were also
compared between groups.
RESULTS

After the enrollment of 880 patients (438 patients randomly assigned to the PCI
group and 442 randomly assigned to the CABG group), the study was terminated
early owing to slow enrollment. At 2 years, the primary end point had occurred in
11.0% of the patients in the PCI group and in 7.9% of those in the CABG group
(absolute risk difference, 3.1 percentage points; 95% confidence interval [CI], −0.8
to 6.9; P = 0.32 for noninferiority). At longer-term follow-up (median, 4.6 years), the
primary end point had occurred in 15.3% of the patients in the PCI group and in
10.6% of those in the CABG group (hazard ratio, 1.47; 95% CI, 1.01 to 2.13; P = 0.04).
No significant differences were seen between the two groups in the occurrence of
a composite safety end point of death, myocardial infarction, or stroke. However,
the rates of any repeat revascularization and spontaneous myocardial infarction
were significantly higher after PCI than after CABG.
CONCLUSIONS

Among patients with multivessel coronary artery disease, the rate of major adverse
cardiovascular events was higher among those who had undergone PCI with the use
of everolimus-eluting stents than among those who had undergone CABG. (Funded
by CardioVascular Research Foundation and others; BEST ClinicalTrials.gov number, NCT00997828.)
n engl j med 372;13
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andomized trials and observational studies have shown that the rates of
most adverse clinical outcomes among
patients with multivessel coronary artery disease
are lower after coronary-artery bypass grafting
(CABG) than after percutaneous coronary intervention (PCI).1-7 Current clinical guidelines thus
recommend CABG as the preferred revascularization strategy, particularly in patients with
complex coronary lesions and without excessive
operative risk.8,9 However, previous trials may
have been limited by their use of first-generation
drug-eluting stents. Although these stents reduced the rate of restenosis, their use was associated with a relatively high rate of stent-related
thrombotic events.10 Results from the Synergy
between PCI with Taxus and Cardiac Surgery
(SYNTAX) trial showed, for example, that approximately one fourth of the clinical events occurring in the PCI group were associated with
stent thrombosis.11
Over the past decade, second-generation drugeluting stents have improved outcomes with PCI
significantly. Randomized trials and meta-analyses have shown that the use of everolimus-eluting stents markedly reduces the rates of death,
myocardial infarction, restenosis, and stent
thrombosis, suggesting that everolimus-eluting
stents are safer and more effective than firstgeneration drug-eluting stents.12,13 The Randomized Comparison of Coronary Artery Bypass
Surgery and Everolimus-Eluting Stent Implantation in the Treatment of Patients with Multivessel Coronary Artery Disease (BEST) trial was
designed to compare the outcomes in patients
with multivessel coronary artery disease who
have undergone PCI with the use of everolimuseluting stents with the outcomes in those who
have undergone CABG.

ME THODS
STUDY DESIGN AND PATIENTS

The BEST trial was a prospective, open-label,
randomized trial that was conducted at 27 sites
in South Korea, China, Malaysia, and Thailand.
The trial was designed by the first author, and
the protocol (available with the full text of this
article at NEJM.org) was approved by the institutional review board at each participating center.
The funders assisted in the design of the protocol
but had no role in the conduct of the trial or in
the analysis or interpretation of the data. The
n engl j med 372;13

first author had unrestricted access to the data
after the database was locked and prepared all
drafts of the manuscript with input from the
other authors. The first author vouches for the
completeness and accuracy of the data and the
analyses, as well as for the fidelity of the study to
the trial protocol.
Eligible patients were 18 years of age or older,
had angiographically confirmed multivessel coronary artery disease with stenoses of more than
70% of the vessel diameter in major epicardial
vessels in the territories of at least two coronary
arteries, and were considered by the physicians
and surgeons who were treating them to be suitable candidates for either PCI or CABG. Patients
with clinically significant left main coronary
artery disease were excluded. A complete list of
inclusion and exclusion criteria is provided in the
Supplementary Appendix, available at NEJM.org.
All the study participants provided written informed consent.

A Quick Take
summary is
available at
NEJM.org

STUDY PROCEDURES AND FOLLOW-UP

We enrolled the study patients after diagnostic
coronary angiography was performed. Eligible
patients were randomly assigned in a 1:1 ratio,
with the use of an interactive Web-response system, to undergo PCI with the use of everolimuseluting stents or to undergo CABG. Randomization was computer-generated and was performed
in random block sizes of 6 and 8, with stratification according to the participating center.
The procedures for PCI and CABG have been
described previously.8,14 During PCI, we attempted to treat all lesions with everolimus-eluting
stents. The use of intravascular ultrasonography,
adjunctive devices, or glycoprotein IIb/IIIa inhibitors was at the physician’s discretion. All the
patients undergoing PCI were prescribed aspirin
plus clopidogrel before or during the procedure.
After PCI, all the patients received aspirin at a
dose of 100 mg per day indefinitely and clopidogrel at a dose of 75 mg per day for at least 12
months.
During CABG, the internal thoracic artery
was used preferentially for revascularization of
the left anterior descending coronary artery. The
medications administered after CABG were selected according to the policy of the institution
or physician. Throughout the study period, the use
of secondary-prevention medication according to
clinical guidelines was strongly recommended,
and the importance of lifestyle modification,
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such as smoking cessation and improvements in
nutrition and exercise habits, was also emphasized.
Routine angiographic follow-up was strongly
discouraged for all the patients in order to reduce the occurrence of repeat revascularization
driven by angiographic findings alone in the
absence of signs or symptoms of ischemia. Immediate follow-up assessments were performed
at each hospital, and follow-up assessments were
performed by means of clinic visits or telephone
interviews at 30 days and at 6, 9, and 12 months,
and annually thereafter.
END POINTS

The primary end point was a composite of death,
myocardial infarction, or target-vessel revascularization. Major secondary end points were a
safety composite of death, myocardial infarction,
or stroke and a composite of death, myocardial
infarction, stroke, or any repeat revascularization. Additional secondary end points included
the individual components of the composite end
points as well as stent thrombosis and major or
fatal bleeding. Detailed definitions of the trial
end points are provided in the Supplementary
Appendix. The extent of revascularization was
recorded by the investigators, with complete revascularization defined as revascularization of
all diseased segments that were at least 2.0 mm
in diameter.
All the clinical end points were assessed by
the event-adjudication committee, whose members were unaware of the study-group assignments. All angiographic data were analyzed in
the angiographic core laboratory of the CardioVascular Research Foundation, Seoul, South Korea.14 Data quality was monitored systematically
as described in the Supplementary Appendix.

of

m e dic i n e

had been enrolled, the data and safety monitoring board recommended stopping enrollment.
The decision-making process for the premature
termination of the trial is described in the Supplementary Appendix. The 2-year analysis of the
primary end point prespecified in the trial protocol was supplemented by exploratory analyses
of longer-term outcomes with the use of all
available follow-up data. All the analyses were
performed according to the intention-to-treat
principle, except as noted.
Baseline clinical and angiographic characteristics and procedural data were compared in the
two trial groups with the use of Student’s t-test
for continuous variables and the chi-square test
or Fisher’s exact test for categorical variables, as
appropriate. Survival was assessed with the use
of the Kaplan–Meier method and compared with
the use of the log-rank test. Event rates of clinical end points were compared with the use of
the log-rank test for the time to the first event
after randomization. Hazard ratios and 95%
confidence intervals were estimated with the use
of Cox proportional-hazard models. The proportional-hazards assumption regarding the treatment assignments was confirmed by means of
the Schoenfeld residuals test; no relevant violations of the assumption were found except in the
case of myocardial infarction.17 We also performed separate landmark analyses using a cutoff
point of 30 days after randomization, with hazard ratios calculated separately for events that
occurred within 30 days and those that occurred
after 30 days. The consistency of treatment effects in subgroups was assessed with the use of
Cox regression models with tests for interaction.
All P values and 95% confidence intervals were
two-sided. SAS software, version 9.3 (SAS Institute), was used for all the statistical analyses.

STATISTICAL ANALYSIS

The study was designed as a noninferiority trial.
Assuming a 12% incidence of the primary end
point at 2 years with CABG15,16 and using a noninferiority margin of 4%, we estimated that 1776
patients would need to undergo randomization
in order for the study to have 80% power to show
the noninferiority of PCI with everolimus-eluting
stents. However, the enrollment rate was slower
than expected, which was thought to be a consequence of the rapid increase in the use of measurement of fractional flow reserve in clinical
practice.
In October 2013, by which time 880 patients
1206
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R E SULT S
STUDY POPULATION

From July 2008 through September 2013, a total
of 4654 patients were screened for enrollment in
this study (Fig. S1 and Table S1 in the Supplementary Appendix). Of the 1725 eligible patients,
880 provided written informed consent and were
randomly assigned to undergo PCI with everolimus-eluting stents (438 patients) or CABG (442).
A total of 413 patients assigned to PCI and 382
assigned to CABG received the assigned treatment (Fig. S1 in the Supplementary Appendix).
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The demographic, clinical, and angiographic
characteristics of the patients in the two groups
were well matched at baseline (Table 1).
Patients in the PCI group received an average
of 3.4 stents per patient, with intravascular ultrasonography used in 71.8% of the patients
during PCI. In the CABG group, 64.3% of the
patients underwent off-pump surgery, and 99.3%
underwent revascularization of the left anterior
descending coronary artery with the left internal
thoracic artery. Complete revascularization occurred more frequently in the CABG group than
in the PCI group (71.5% vs. 50.9%, P<0.001)
(Table 2).
Medical management at discharge and followup differed between the PCI and CABG groups.
Patients in the PCI group were significantly
more likely to receive certain medications, including antiplatelet agents, beta-blockers, angiotensin-converting–enzyme inhibitors or angiotensin
II–receptor blockers, and calcium-channel blockers (Table S2 in the Supplementary Appendix).

Table 1. Characteristics of the Patients at Baseline, According to Study Group.*
Characteristic

PCI
(N = 438)

CABG
(N = 442)

Age — yr

64.0±9.3

64.9±9.4

304 (69.4)

325 (73.5)

24.7±2.9

25.0±2.9

177 (40.4)

186 (42.1)

Male sex — no. (%)
Body-mass index†
Medically treated diabetes — no. (%)
Any
Requiring insulin

20 (4.6)

18 (4.1)

Hypertension — no. (%)

296 (67.6)

295 (66.7)

Hyperlipidemia — no. (%)

239 (54.6)

222 (50.2)

Current smoker — no. (%)

88 (20.1)

89 (20.1)

Previous PCI — no. (%)

30 (6.8)

38 (8.6)

Previous myocardial infarction — no. (%)

25 (5.7)

29 (6.6)

Previous congestive heart failure — no. (%)

16 (3.7)

12 (2.7)

Previous stroke — no. (%)

37 (8.4)

33 (7.5)

9 (2.1)

7 (1.6)

15 (3.4)

12 (2.7)

8 (1.8)

6 (1.4)

Chronic renal failure — no. (%)
Peripheral vascular disease — no. (%)
Chronic obstructive pulmonary disease —
no. (%)
Clinical presentation — no. (%)

FOLLOW-UP

Stable angina

210 (47.9)

204 (46.2)

A total of 3 patients (1 in the PCI group and 2 in
the CABG group) were lost to follow-up (Fig. S1
in the Supplementary Appendix). Among survivors, the median length of follow-up after randomization was 4.6 years (interquartile range,
3.5 to 5.2), with no significant between-group
difference (P = 0.94). Routine angiographic follow-up was performed in 48 patients (11.0%) in
the PCI group and in 16 (3.6%) in the CABG
group (P<0.001).

Unstable angina

185 (42.2)

199 (45.0)

43 (9.8)

39 (8.8)

59.1±8.5

59.9±8.1

3

330 (75.3)

349 (79.0)

2

108 (24.7)

93 (21.0)

Acute myocardial infarction ≤90 days
previously
Ejection fraction — %
No. of diseased vessels — no. (%)

Chronic total occlusion — no. (%)

126 (28.8)

138 (31.2)

Bifurcation — no. (%)

252 (57.5)

260 (58.8)

Heavily calcified lesion — no. (%)

141 (32.2)

134 (30.3)

Mean score

2.9±2.0

3.0±2.1

≥6 — no. (%)

51 (11.6)

59 (13.3)

Mean score

24.2±7.5

24.6±8.1

≥33 — no. (%)

66 (15.1)

79 (17.9)

EuroSCORE‡

PRIMARY END POINT

At 2 years, the primary end point of death, myocardial infarction, or target-vessel revascularization had occurred in 48 patients (11.0%) who had
been randomly assigned to PCI and in 35 (7.9%)
who had been randomly assigned to CABG (absolute risk difference, 3.1 percentage points; 95%
confidence interval [CI], −0.8 to 6.9; P = 0.32 for
noninferiority). In an as-treated analysis, the
2-year rates of the primary end point were 11.2%
and 7.5%, respectively (absolute risk difference,
3.7 percentage points; 95% CI, −0.2 to 7.6;
P = 0.44 for noninferiority).
During long-term follow-up, the primary end
point occurred more frequently in the PCI group
than in the CABG group (15.3% vs. 10.6%; hazard ratio, 1.47; 95% CI, 1.01 to 2.13; P = 0.04)
(Fig. 1A and Table 3). The as-treated analysis
n engl j med 372;13

SYNTAX score§

* Plus–minus values are means ±SD. Data are shown for the intention-to-treat
population. There were no significant differences between groups in the comparisons of baseline characteristics. CABG denotes coronary-artery bypass
grafting, and PCI percutaneous coronary intervention.
† The body-mass index is the weight in kilograms divided by the square of the
height in meters.
‡ The European System for Cardiac Operative Risk Evaluation (EuroSCORE) is a
clinical model for calculating the risk of death after cardiac surgery. Scores
range from 0 to 39, with higher scores indicating greater risk. A score of 6 or
more indicates high operative risk.
§ The Synergy between PCI with Taxus and Cardiac Surgery (SYNTAX) score is
an angiographic model for evaluating the extensiveness of coronary artery disease. Scores range from 0 to 115, with higher scores indicating more complex
disease. A score of 33 or more indicates high complexity of coronary disease.
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Table 2. Procedural Characteristics of the Patients, According to Study Group.*
Characteristic

Value

PCI group
No. of patients

464

No. of stents placed
Total length of stents placed — mm
Stent diameter — mm

3.4±1.4
85.3±38.2
3.1±0.3

Intravascular ultrasonography — no. (%)

333 (71.8)

Complete revascularization — no. (%)†

236 (50.9)

CABG group
No. of patients

401

No. of grafted vessels per patient
Any

3.1±0.9

Arterial graft

2.1±1.1

Vein graft

1.0±0.8

Left internal thoracic artery graft — no. (%)
Off-pump surgery — no. (%)
Complete revascularization — no./total no. (%)†

398 (99.3)
258 (64.3)
274/383 (71.5)

* Plus–minus values are means ±SD. Data were summarized according to the
as-treated analysis.
† P<0.001 for the comparison of PCI with CABG. Complete revascularization
was defined as revascularization in all diseased segments that were at least
2.0 mm in diameter; information on complete revascularization was recorded
by the investigators.

showed similar results (15.5% vs. 10.0%; hazard
ratio, 1.57; 95% CI, 1.07 to 2.31; P = 0.02) (Table
S3 in the Supplementary Appendix).
SECONDARY END POINTS

During long-term follow-up, the composite of
death, myocardial infarction, stroke, or repeat
revascularization occurred in 87 patients (19.9%)
assigned to the PCI group, as compared with 59
(13.3%) assigned to the CABG group (P = 0.01)
(Fig. 1B and Table 3). This difference was attributed largely to the preponderance of events of
any repeat revascularization in the PCI group.
The rate of the secondary major safety end point
of the composite of death, myocardial infarction,
or stroke did not differ significantly between
the two groups (11.9% and 9.5%, respectively;
P = 0.26) (Table 3, and Fig. S2 in the Supplementary Appendix).
A total of 29 patients (6.6%) assigned to PCI
and 22 (5.0%) assigned to CABG died (P = 0.30).
There were no significant differences between
the two groups in the rates of stroke (2.5% and
1208
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2.9%, respectively; P = 0.72) and myocardial infarction (4.8% and 2.7%, respectively; P = 0.11).
However, the rate of spontaneous myocardial
infarction was significantly higher among patients who had undergone PCI than among
those who had undergone CABG (4.3% vs. 1.6%,
P = 0.02). Therefore, in the landmark analysis
(Fig. S3 in the Supplementary Appendix) of
events that occurred more than 30 days after
randomization, there were more patients with
myocardial infarction in the PCI group than in
the CABG group (3.5% vs. 0.7%, P = 0.004).
The rate of any repeat revascularization was
significantly higher in the PCI group than in the
CABG group (11.0% vs. 5.4%, P = 0.003) (Table 3,
and Fig. S4 in the Supplementary Appendix). The
rates of target-vessel revascularization and newlesion revascularization were also significantly
higher with PCI than with CABG. These findings were consistent in the as-treated analyses
(Table S3 in the Supplementary Appendix).
Major bleeding, according to the Thrombolysis in Myocardial Infarction (TIMI) definition,18
occurred less frequently in the PCI group than in
the CABG group (30 patients [6.8%] vs. 132
[29.9%], P<0.001), mostly as a consequence of
bleeding related to the CABG procedure (which
occurred in 125 patients). The rate of fatal bleeding did not differ significantly between the
groups (Table 3).
Stent thrombosis, according to the Academic
Research Consortium classification,19 occurred
in seven patients (1.6%, according to the intention-to-treat analysis) after index PCI; four patients had definite stent thrombosis, and three
had probable stent thrombosis. Of the four patients with definite stent thrombosis, one had a
fatal myocardial infarction.
SUBGROUP ANALYSES

The effect of treatment assignment on the primary end point was consistent across subgroups
except with respect to diabetes status, in which
a trend toward a treatment-by-subgroup interaction was found (Fig. 2). Among patients with diabetes, the rate of the primary end point was significantly higher among those assigned to PCI
than among those assigned to CABG (19.2% vs.
9.1%, P = 0.007). Among patients without diabetes, there was no significant difference in the
rate of the primary end point between the PCI
group and the CABG group (12.6% and 11.7%,
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A Primary Composite End Point
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P=0.04 by log-rank test
20

90

DISCUSSION

80

PCI

17.0%

15

70
60

10

50

5

40

0

30

11.7%
CABG

0

1

2

3

4

5

20
10
0

0

1

2

3

4

5

242
262

126
145

Years since Randomization
No. at Risk
PCI
CABG

438
442

402
415

362
377

305
326

B Death, Myocardial Infarction, Stroke, or Repeat Revascularization
25

100

PCI

P=0.01 by log-rank test

21.7%

20

90

Cumulative Incidence (%)

In the BEST trial, PCI with everolimus-eluting
stents was not shown to be noninferior to CABG
with respect to the primary end point of death,
myocardial infarction, or target-vessel revascularization at 2 years. At longer-term follow-up
(median, 4.6 years), PCI was associated with a
significant increase in the incidence of the primary end point, as compared with the incidence
with CABG. This difference was related mainly
to the higher rate of target-vessel revascularization in the PCI group. Although the rate of the
composite safety end point of death, myocardial
infarction, or stroke did not differ significantly
between the two groups, the rates of spontaneous myocardial infarction and new-lesion revascularization were greater with PCI than with
CABG — differences that emerged early and continued to increase throughout the follow-up period. The observed increases in repeat revascularization and spontaneous myocardial infarction
with PCI did not appear to translate into an overall increase in mortality, although the power to
detect a difference in mortality was limited; longer-term follow-up may help to determine whether these findings are durable.
With regard to the rate of stroke, we found no
significant difference between the PCI group
and the CABG group, a finding that contrasts
with the results of previous randomized trials
and a recent meta-analysis.1,4,20 The reason for
this discrepancy is not clear, but the use of offpump CABG can avoid excessive manipulation
of the aorta and may have contributed to a reduced rate of stroke in the CABG group in our
study.21 The low incidence of ascending-aorta or
aortic-arch calcification in the Asian population
in general may also underlie a reduced rate of
procedure-related stroke.22 Furthermore, the
power of our study to show a difference in the
rate of stroke was limited.
Patients who have diabetes and advanced

25

100

Cumulative Incidence (%)

respectively; P = 0.79) (P = 0.06 for interaction).
The interaction between treatment group and
diabetes status was also observed with respect to
the end points of any repeat revascularization
(P = 0.04 for interaction) and the composite of
death, myocardial infarction, stroke, or any repeat revascularization (P = 0.05 for interaction)
(Fig. S5 and S6 in the Supplementary Appendix).

80

15

14.6%

70
60

10

50

5

40

0

30

CABG

0

1

2

3

4

5

20
10
0

0

1

2

3

4

5

229
250

117
137

Years since Randomization
No. at Risk
PCI
CABG

438
442

389
409

341
368

288
317

Figure 1. Kaplan–Meier Curves for the Primary End Point and the Major
Secondary End Point.
Panel A shows the cumulative incidence of the primary composite end
point of death, myocardial infarction, or target-vessel revascularization,
and Panel B the cumulative incidence of the secondary composite end
point of death, myocardial infarction, stroke, or any repeat revascularization after randomization. Event rates shown are Kaplan–Meier estimates.
The P value was calculated by means of the log-rank test on the basis of all
available follow-up data. The insets show the same data on enlarged y axes.
CABG denotes coronary-artery bypass grafting, and PCI percutaneous coronary intervention.

coronary artery disease have been reported to
have better outcomes with CABG than with
PCI.4,23,24 We found a trend toward an interaction between revascularization type and diabetes
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Table 3. Long-Term Clinical End Points after Randomization, According to Study Group.*
PCI
(N = 438)

End Point

CABG
(N = 442)

Hazard Ratio
(95% CI)†

P Value‡

number (percent)
Primary end point: death, myocardial infarction,
or target-vessel revascularization

67 (15.3)

47 (10.6)

1.47 (1.01–2.13)

0.04

Any cause

29 (6.6)

22 (5.0)

1.34 (0.77–2.34)

0.30

Cardiac cause

18 (4.1)

16 (3.6)

1.15 (0.58–2.25)

0.69

Noncardiac cause

11 (2.5)

6 (1.4)

1.87 (0.69–5.05)

0.21

21 (4.8)

12 (2.7)

1.76 (0.87–3.58)

0.11

Secondary end points
Death

Myocardial infarction
Any
Fatal
Spontaneous
Spontaneous Q wave

4 (0.9)

0

NA

NA

19 (4.3)

7 (1.6)

2.75 (1.16–6.54)

0.02

4 (0.9)

2 (0.5)

2.03 (0.37–11.1)

0.40

43 (9.8)

34 (7.7)

1.28 (0.82–2.01)

0.28

11 (2.5)

13 (2.9)

0.86 (0.39–1.93)

0.72

Ischemic stroke

9 (2.1)

12 (2.7)

0.77 (0.32–1.82)

0.54

Hemorrhagic stroke

2 (0.5)

1 (0.2)

2.03 (0.18–22.4)

0.55

Death, myocardial infarction, or stroke

52 (11.9)

42 (9.5)

1.26 (0.84–1.89)

0.26

Death from cardiac cause, myocardial
infarction, or stroke

42 (9.6)

37 (8.4)

1.16 (0.74–1.80)

0.52

Any

48 (11.0)

24 (5.4)

2.09 (1.28–3.41)

0.003

Target vessel

31 (7.1)

17 (3.8)

1·88 (1.04–3.40)

0.03

Target lesion

25 (5.7)

17 (3.8)

1.51 (0.82–2.80)

0.19

New lesion

Death or myocardial infarction
Stroke
Any

Repeat revascularization

24 (5.5)

10 (2.3)

2.47 (1.18–5.17)

0.01

Death, myocardial infarction, stroke, or any
repeat revascularization

87 (19.9)

59 (13.3)

1.54 (1.11–2.14)

0.01

Death from cardiac cause, myocardial
infarction, stroke, or any repeat
revascularization

78 (17.8)

54 (12.2)

1.51 (1.06–2.13)

0.02

30 (6.8)

132 (29.9)

0.20 (0.14–0.30)

<0.001

3 (0.7)

7 (1.6)

0.44 (0.11–1.68)

0.21

Bleeding
TIMI major bleeding§
Fatal bleeding

* Percentages are crude rates and are from the intention-to-treat analysis. NA denotes not applicable.
† Hazard ratios and 95% confidence intervals were assessed for events on the basis of all available follow-up data.
‡ P values were calculated with the use of the log-rank test on the basis of all available follow-up data.
§ Thrombolysis in Myocardial Infarction (TIMI) major bleeding refers to events that were adjudicated on the basis of
TIMI criteria.18

mellitus (P = 0.06 for interaction). The benefits of
CABG in this context could be due to the complex and aggressive nature of coronary atherosclerosis in patients with diabetes. The limited
antiproliferative effects of everolimus-eluting
1210
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stents in patients with insulin resistance or deficiency could also have contributed to this difference.25
Our study had several limitations. First, this
trial was originally powered for the composite
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Subgroup

PCI

CABG

Hazard Ratio (95% CI)

P Value for
Interaction

no. of patients with event/total no. (%)
Overall
Age
≥65 yr
<65 yr
Sex
Male
Female
Diabetes
Yes
No
Acute coronary syndrome
Yes
No
Ejection fraction
≤40%
>40%
No. of diseased vessels
3
2
SYNTAX score
≥33
23–32
≤22
EuroSCORE
≥6
<6

67/438 (15.3)

47/442 (10.6)

1.47 (1.01–2.13)

41/229 (17.9)
26/209 (12.4)

30/252 (11.9)
17/190 (8.9)

1.51 (0.95–2.42)
1.43 (0.77–2.63)

45/304 (14.8)
22/134 (16.4)

34/325 (10.5)
13/117 (11.1)

1.43 (0.92–2.24)
1.53 (0.77–3.05)

34/177 (19.2)
33/261 (12.6)

17/186 (9.1)
30/256 (11.7)

2.24 (1.25–4.00)
1.07 (0.65–1.76)

40/228 (17.5)
27/210 (12.9)

33/238 (13.9)
14/204 (6.9)

1.30 (0.82–2.06)
1.89 (0.99–3.60)

7/17 (41.2)
60/421 (14.3)

4/17 (23.5)
43/425 (10.1)

1.79 (0.51–6.21)
1.43 (0.97–2.12)

56/330 (17.0)
11/108 (10.2)

42/349 (12.0)
5/93 (5.4)

1.45 (0.97–2.17)
1.89 (0.66–5.43)

13/66 (19.7)
30/187 (16.0)
24/185 (13.0)

10/79 (12.7)
14/177 (7.9)
23/186 (12.4)

1.59 (0.70–3.62)
2.14 (1.13–4.03)
1.04 (0.59–1.84)

12/51 (23.5)
55/387 (14.2)

11/59 (18.6)
36/383 (9.4)

1.25 (0.55–2.84)
1.55 (1.02–2.35)

0.90

0.88

0.06

0.35

0.65

0.65

0.25

0.65

0.1

1.0

PCI Better

10.0

CABG Better

Figure 2. Subgroup Analyses of the Primary End Point.
Hazard ratios and 95% confidence intervals are shown for the primary composite end point of death, myocardial
infarction, or target-vessel revascularization in subgroups of patients randomly assigned to undergo PCI or CABG.
The P value for interaction represents the likelihood of interaction between the variable and the relative treatment
effect. The Synergy between PCI with Taxus and Cardiac Surgery (SYNTAX) score is an angiographic model for evaluating the extensiveness of coronary artery disease. Scores range from 0 to 115, with higher scores indicating more
complex disease; a score of 33 or more indicates high complexity of coronary disease. The European System for Cardiac Operative Risk Evaluation (EuroSCORE) is a clinical model for calculating the risk of death after cardiac surgery.
Scores range from 0 to 39, with higher scores indicating greater risk; a score of 6 or more indicates high operative risk.

end point of death, myocardial infarction, or
target-vessel revascularization. Therefore, it had
insufficient power to detect a differential treatment effect between groups for individual end
points such as death or myocardial infarction. In
addition, the early termination of the trial reduced the statistical power. Second, crossovers,
particularly from CABG to PCI, may have introduced a bias, although the results of the astreated analyses were similar to those of the
intention-to-treat analyses. Third, owing to the
restricted sample size, the results of our subgroup analyses should be considered explora
n engl j med 372;13

tory. Fourth, although we tried to enroll all eligible patients, only approximately 20% of the
patients who were screened were finally enrolled. Thus, selection bias may have affected the
results. Fifth, the use of some medications differed significantly between the groups. In addition, although we strongly discouraged routine
angiographic follow-up, it was performed in some
patients and was performed more frequently in
the PCI group than in the CABG group. Finally,
the fact that the trial included only patients of
Asian race could affect the generalizability of the
findings.
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In conclusion, in a randomized trial involving
patients with multivessel coronary artery disease, PCI with the use of everolimus-eluting
stents was not noninferior to CABG with respect
to major adverse cardiovascular events at 2 years.
In longer-term follow-up, CABG was associated
with a lower rate of major adverse cardiovascular
events than PCI.
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