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ABSTRACT

Background
The Synergy between PCI with Taxus and Cardiac Surgery (SYNTAX) trial was a 

non-inferiority trial that compared percutaneous coronary intervention (PCI) us-

ing first-generation paclitaxel-eluting stents with coronary artery bypass grafting 

(CABG) in patients with de-novo three-vessel and left main coronary artery disease, 

and reported results up to 5 years. We now report 10-year all-cause death results.

Methods
The SYNTAX Extended Survival (SYNTAXES) study is an investigator-driven extension 

of follow-up of a multicentre, randomised controlled trial done in 85 hospitals across 

18 North American and European countries. Patients with de-novo three-vessel and 

left main coronary artery disease were randomly assigned (1:1) to the PCI group or 

CABG group. Patients with a history of PCI or CABG, acute myocardial infarction, or 

an indication for concomitant cardiac surgery were excluded. The primary endpoint 

of the SYNTAXES study was 10-year all-cause death, which was assessed according 

to the intention-to-treat principle. Prespecified subgroup analyses were performed 

according to the presence or absence of left main coronary artery disease and diabe-

tes, and according to coronary complexity defined by core laboratory SYNTAX score 

tertiles. This study is registered with ClinicalTrials.gov, NCT03417050.

Findings
From March, 2005, to April, 2007, 1800 patients were randomly assigned to the PCI 

(n=903) or CABG (n=897) group. Vital status information at 10 years was complete 

for 841 (93%) patients in the PCI group and 848 (95%) patients in the CABG group. 

At 10 years, 248 (28%) patients had died after PCI and 212 (24%) after CABG (hazard 

ratio 1-19 [95% CI 0.99-1.43], p =0.066). Among patients with three-vessel disease, 

153 (28%) of 546 had died after PCI versus 114 (21%) of 549 after CABG (hazard ratio 

1.42 [95% CI 1-11-1-81]), and among patients with left main coronary artery disease, 

95 (27%) of357 had died after PCI versus 98 (28%) of348 after CABG (0.92 [0.69–1.22], 

pinteraction=0.023). There was no treatment-by-subgroup interaction with diabetes 

(pinteraction=0.60) and no linear trend across SYNTAX score tertiles (ptrend=0.20).

Interpretation
At 10 years, no significant difference existed in all-cause death between PCI using 

first-generation paclitaxel-eluting stents and CABG. However, CABG provided a 

significant survival benefit in patients with three-vessel disease, but not in patients 

with left main coronary artery disease. 
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Introduction

Several randomised trials1-8 have compared coronary artery bypass grafting (CABG) 

versus percutaneous coronary intervention (PCI) with simple balloon angioplasty, 

bare metal stents, or drug-eluting stents for the treatment of multivessel or left 

main coronary artery disease, but no significant differences in survival were dem-

onstrated. Results from a pooled analysis of individual patient data9 from 11 trials 

and 11 518 patients suggested that all-cause death was significantly lower after 

CABG versus PCI at 5-year follow-up (9.2% vs 11.2%: hazard ratio [HR] 1.20 [95% CI 

1.06–1-37], p=0.0038). However, the mean age of the patient population was 65 

years, and thus the overall life expectancy of most patients exceeded this follow-up 

time. Longer-term follow-up beyond 5 years is required to determine the relative 

effectiveness of PCI versus CABG. The Synergy between PCI with Taxus and Cardiac 

Surgery (SYNTAX) trial compared PCI with paclitaxel-eluting stents versus CABG 

in 1800 patients with de-novo three-vessel disease and left main coronary artery 

disease, and reported similar survival among patients in the PCI and CABG groups 

after 5 years of follow-up (13-9% all-cause death in the PCI group vs 11.4% all-cause 

death in the CABG group, p=0.10).5,10,11 This study, the SYNTAX Extended Survival 

(SYNTAXES) study, examined all-cause death after 10 years of follow-up in patients 

randomly assigned to PCI or CABG in the SYNTAX trial.

Research in context

Evidence before this study
We searched PubMed for articles published in English between database inception 

and July 24, 2019, with the following search terms: “percutaneous coronary inter-

vention”, “stents”, “coronary artery bypass grafting”, and “random*”. Randomised 

controlled trials and meta-analyses comparing percutaneous coronary intervention 

(PCI) using stents versus coronary artery bypass grafting (CABG) in patients with 

three-vessel or left main coronary artery disease were included. An individual pa-

tient data meta-analysis reported that mortality outcomes favoured CABG over PCI 

at 5-year follow-up in patients with multivessel disease, particularly those with dia-

betes and more complex coronary artery disease, whereas no significant difference 

was identified in patients with left main coronary artery disease. It was concluded 

that longer-term follow-up would be required to better define mortality differences 

between revascularisation strategies. In our search, we only found two randomised 

controlled trials reporting survival outcomes at 10 years after PCI versus CABG. In 

the MASS II trial, patients with multivessel disease had a 10-year all-cause death 

rate of 24.9% after PCI versus 25-1% after CABG (p=0.089). However, PCI was done 
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with bare metal stents and about 40% of patients had two-vessel disease, and no 

patients with left main coronary artery disease were included. In the LE MANS trial, 

which included only patients with left main coronary artery disease (n=105), 10-

year all-cause death was 21.6% after PCI versus 30^2% after CABG (p=0.41). However, 

the sample size was small and only 35% of PCI procedures were performed with 

(first-generation) drug-eluting stents. The search did not identify studies reporting 

outcomes in patients with de-novo three-vessel and left main coronary artery disease 

randomly assigned to PCI with drug-eluting stents or CABG.

Added value of this study
The current study is the first randomised trial that reports complete 10-year data on 

all-cause death in patients with de-novo three-vessel and left main coronary artery 

disease after PCI with drug-eluting stents versus CABG. It provides important insights 

into the relative effectiveness of PCI versus CABG regarding the most robust and 

clinically relevant outcome—all-cause death. At 10 years, no significant difference 

was found in all-cause death between PCI using first-generation paclitaxel-eluting 

stents and CABG. However, CABG provided a significant survival benefit in patients 

with three-vessel disease, but not in patients with left main coronary artery disease. 

These findings can aid decision making for patients with coronary artery disease 

who require PCI or CABG, accounting for differences in cardiovascular risk factors, 

coronary lesion complexity (eg, SYNTAX score), and the presence of three-vessel or 

left main coronary artery disease.

Implications of all the available evidence
Patients with complex, three-vessel coronary artery disease who require revasculari-

sation should undergo CABG as it results in significantly lower all-cause death than 

PCI. In selected patients with left main coronary artery disease, PCI is a suitable 

alternative to CABG and provides similar 10-year survival.

Methods

Study design and patients
The SYNTAX trial (NCT00114972) was a multicentre, randomised controlled trial 

done in 85 hospitals across 18 North American and European countries, with the 

aim of assessing non-inferiority of PCI with paclitaxel- eluting stents versus CABG 

in patients with de-novo three-vessel disease and left main coronary artery disease 

for the primary endpoint of major adverse cardiac or cerebrovascular events at 1 

year. The rationale, design, and 1-year primary endpoint results of the SYNTAX trial 
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have been published previously, as well as results at prolonged 3-year and 5-year 

follow-ups.1,5,12

The SYNTAX trial completed follow-up at 5 years and was reinitiated as the SYNTAXES 

study to evaluate survival up to 10 years (the protocol and CONSORT checklist are 

available in the appendix pp 26–58). Patients aged 21 years or older with de-novo 

three-vessel disease and left main coronary artery disease were enrolled with the 

following exclusion criteria: a history of PCI or CABG, acute myocardial infarction, 

or an indication for concomitant cardiac surgery (see appendix pp 56–58 for the 

complete list of inclusion and exclusion criteria).

The SYNTAXES study is registered at ClinicalTrials.gov as an investigator-driven 

extension of follow-up of the SYNTAX trial. Medical Ethical Committee approval 

for this study was granted at the institution of the principal investigators (Erasmus 

University Medical Centre, Rotterdam, Netherlands, reference: MEC-2016-716). In-

formed consent to obtain information on 10-year vital status was waived, and follow-

up was performed in accordance with local law and regulations of each participating 

site and complied with the Declaration of Helsinki. Survival data were obtained by 

(electronic) health-care record review and national death registry checks.

Randomisation and masking
Randomisation and masking for the SYNTAXES study was the same as for the SYN-

TAX study. Briefly, patients who were assessed as equally suitable for CABG or PCI 

were randomly assigned (1:1) to one of the two treatments, as described in detail in 

previous publications.1,5,12

Procedures
Procedures were done according to local practice with the intention to accomplish 

complete revascularisation of any vessel at least 1.5 mm in diameter with stenosis 

of 50% or more, identified during pre-procedural heart team meetings.1 CABG could 

be performed with or without cardiopulmonary bypass and the use of arterial grafts 

was strongly recommended yet not mandatory. PCI could be performed using a 

radial, femoral, or brachial approach. Staged PCI procedures were allowed when 

performed within 72 h of the initial treatment and during the same hospital stay. 

Every patient was prescribed life-long aspirin, and adherence to contemporaneous 

guideline- directed medical treatment was highly recommended.13

6 Erasmus Medical Center Rotterdam



Outcomes
The prespecified primary endpoint of the SYNTAXES study was all-cause death at 10 

years in patients randomly assigned to PCI with drug-eluting stents versus CABG. 

The secondary endpoint was all-cause death at maximum available follow-up in 

patients randomly assigned to PCI with drug-eluting stents versus CABG.

The left main coronary artery disease subgroup consisted of patients with any left 

main disease, either isolated, or in combination with single-vessel, two-vessel, or 

three-vessel coronary artery disease. The three-vessel disease subgroup consisted of 

patients with coronary artery disease involving all three vessels in the absence of 

left main coronary artery disease.5,12 The anatomical complexity of coronary artery 

disease was graded according to the SYNTAX score during prerandomisation heart 

team meetings, with higher SYNTAX scores indicating more complex coronary 

artery disease.14 SYNTAX scores, according to core laboratory analyses, were defined 

according to tertiles, with scores of 22 or lower defined as low, 23–32 as intermedi-

ate, and 33 or higher as high.1,6 The European System for Cardiac Operative Risk 

Evaluation (EuroSCORE) was used to assess operative risk. Diabetes was defined as 

patients requiring treatment with oral hypoglycaemic agents or insulin. Incomplete 

revascularisation was determined post-procedurally by correlating the revascular-

ised lesions to those lesions identified during the preoperative heart team meeting.

Statistical analysis
The sample size of the SYNTAXES study was based on the sample size considerations 

for the original trial, which was powered for a non-inferiority comparison of major 

adverse cardiac and cerebrovascular events at 12 months between PCI and CABG (a 

complete description of the sample size calculation is provided in the appendix p 6).1 

Sample sizes were calculated for each of the left main coronary artery disease and 

three-vessel disease subgroups and overall. After allowing for an expected attrition 

rate of 3.5%, the overall sample size of 1800 patients (900 per group) resulted in 96% 

power to detect non-inferiority at a noninferiority margin of 6.6% and a one-sided a 

level of 5%.

All analyses were according to the intention-to-treat principle. Patients with missing 

follow-up data were included in the analysis and censored at the time they were lost 

to follow-up or at 5 years if their recruiting hospital did not participate in the 10-

year follow-up. We analysed the primary endpoint of 10-year all-cause death using 

Kaplan-Meier curves, with a log-rank p value to test between-group differences at a 

two-sided a value of 0.05. We used Cox proportional hazards models to estimate HRs 

with 95% CIs comparing PCI with CABG. We did landmark analyses in the overall 
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population and in prespecified subgroups, setting the landmark point at 5 years to 

distinguish the results of the 5-year analysis in the SYNTAX trial from the extended 

follow-up in the SYNTAXES study. Landmark analyses were accompanied by a test 

for interaction between treatment effect and time (first 5 years versus subsequent 

period). We did a sensitivity analysis of the primary endpoint using a multivariable 

Cox model with stepwise forward selection of covariates. Prespecified subgroup 

analyses were done in a hierarchical manner. For the primary subgroup analysis 

according to the presence or absence of left main coronary artery disease, we used 

a prespecified Bonferroni correction, which allowed for the treatment-by-subgroup 

interaction to be tested at a two-sided a value of 0.025 (0.05/2) in addition to compar-

ing the primary endpoint between PCI and CABG in the overall population. For 

the secondary subgroup analyses according to presence or absence of diabetes and 

complexity of coronary artery disease defined by ordered SYNTAX score tertiles, 

we used an additional Bonferroni correction, which allowed for the interaction 

and the trend of log HRs across ordered SYNTAX score tertiles to be tested at a 

two-sided a value of 0.0125 (0.05/4). As this approach allow.05, without requiring a 

significant test of the primary endpoint at the prespecified a level before proceed-

ing with treatment-by- subgroup interaction tests, it mitigated the inflation of the 

type I error rate considerably when performing multiple subgroup analyses, but 

did not fully control it. Prespecified subgroup analyses of the primary endpoint by 

age, sex, and ordered SYNTAX score tertiles in left main coronary artery disease and 

three-vessel disease subgroups were considered exploratory. Additional post- hoc 

exploratory analyses in the left main coronary artery disease subgroup were per-

formed according to the presence or absence of additional vessel disease (ie, isolated 

left main coronary artery disease, or left main coronary artery disease in combina-

tion with one-vessel, two-vessel, or three-vessel disease). All subgroup analyses were 

done in unadjusted and adjusted manners (the statistical analysis plan is available 

in the appendix pp 59–66). The secondary endpoint of all-cause death at maximum 

follow-up was analysed identically, including post-hoc subgroup analyses. Baseline 

characteristics of patients with and without availability of 10-year follow-up were 

compared to address the potential for attrition bias. Analyses were performed using 

Stata, version 15, and SPSS Statistics software, version 24.This study is registered 

with ClinicalTrials.gov, NCT03417050.

Role of the funding source
The funders had no role in the SYNTAXES study design, data collection, data analy-

ses, interpretation of the data, or writing of the report. The corresponding author, 

and APK, MM, BRdC, PJ, and SJH, had full access to the data in the study and had 

final responsibility for the decision to submit for publication.
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Results

From March, 2005, to April, 2007, 1800 patients were randomly assigned to undergo 

PCI with paclitaxel- eluting stents (n=903) or CABG (n=897: figure 1). Clinical and 

angiographic characteristics were well matched between groups (table 1). Further 

details about the procedural characteristics of the patients included in this study 

have been published previously1,5 and are included in the appendix (p 8).

Information on 10-year survival was collected between March 1, 2017, and June 

17, 2019. Two hospitals, which included five patients, elected not to participate in 

the SYNTAXES study. Information on vital status at 10-year follow-up was complete 

in 841 (93%) patients in the PCI group and 848 (95%) patients in the CABG group. 

Baseline characteristics of patients with versus without vital status at 10 years are 

provided in the appendix (p 9). The median duration of follow-up was 11-2 years (IQR 

7.7–12.1) overall and 11-9 years (11.2–12.3) in survivors.

Table 1.  Baseline clinical and angiographic characteristics

  PCI group (n=903) CABG group (n=897)

Age, years 65.2 (9-7) 65’0 (9-8)

Sex    

Women 213 (24%) 189 (21%)

Men 690 (76%) 708 (79%)

Body-mass index, kg/m2 28.1 (4.8) 27.9 (4-5)

Diabetes    

Requiring oral medications or insulin 231 (26%) 221 (25%)

Requiring insulin 89 (10%) 93 (10%)

Metabolic syndrome 339/737 (46%) 317/696 (46%)

Ever smoked 167 (18%) 196/890 (22%)

Previous myocardial infarction 285/893 (32%) 300/887 (34%)

Previous stroke 35/899 (4%) 43/890 (5%)

Previous transient ischaemic attack 39/901 (4%) 45/888 (5%)

Hypertension (≥130/85 mm Hg) 622 (69%) 574 (64%)

Congestive heart failure 36/898 (4%) 47/880 (5%)

Previous carotid artery disease 73 (8%) 75 (8%)

Hyperlipidaemia 705/896 (79%) 686/889 (77%)
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The primary endpoint of all-cause death at 10 years occurred in 248 (28%) of 903 

patients after PCI and 212 (24%) of 897 patients after CABG (HR 1-19 [95% CI 0-99-

1-43, p=0.066; figure 2A). Landmark analysis between 5-year and 10-year follow-up 

identified that allcause death occurred in 122 (14%) patients after PCI and in 107 

(12%) patients after CABG (HR 1.17 [95% CI 0.91–1.52]; figure 2B). At maximum 

follow-up, PCI was associated with higher all-cause death than was CABG (303 [34%] 

vs 265 [29%], HR 1-18 [95% CI 1-00-1-39]; appendix p 15).

There was a treatment-by-subgroup interaction according to presence or absence 

of left main coronary artery disease (pinteraction=0.023). In the three-vessel disease 

subgroup, all-cause death at 10 years occurred in 153 (28%) of 546 patients after PCI 

compared with 114 (21%) of 549 patients after CABG (HR 1-42 [95% CI 1.11–1.81]; 

figure 3A). In the left main coronary artery disease subgroup, all-cause death at 10 

years occurred in 95 (27%) of 357 patients after PCI versus 98 (28%) of 348 patients 

after CABG (HR 0.92 [95% CI 0.69–1.22]; figures 3B, 4). There was no treatment-by-

subgroup interaction according to diabetes status (pinteration=0.60; figures 3C, 3D, 4) 

and ordered SYNTAX score tertiles (ptrend=0.20; figures 4, 5). Results were similar 

Table 1.  Baseline clinical and angiographic characteristics (continued)

  PCI group (n=903) CABG group (n=897)

Angina    

Stable 514 (57%) 513 (57%)

Unstable 262 (29%) 251 (28%)

Ejection fraction <30% 12/891 (1%) 22/875 (3%)

EuroSCORE value 3.8 (2.6) 3.8 (2.7)

Parsonnet score 8.5 (7.0) 8.4 (6.8)

SYNTAX score* 28.4 (11.5) 29.1 (11.4)

Number of lesions 4-3 (1-8) 4.4(1.8)

Total occlusion 217/897 (24%) 198/897 (22%)

Bifurcation lesion 649/897 (72%) 651/890 (73%)

Three-vessel disease 546 (60%) 549 (61%)

Left main coronary artery disease, any 357 (40%) 348 (39%)

Isolated 42/357 (12%) 49/348 (14%)

Plus one-vessel disease 67/357 (19%) 71/348 (20%)

Plus two-vessel disease 112/357 (31%) 106/348 (30%)

Plus three-vessel disease 136/357 (38%) 122/348 (35%)

Data are mean (SD), n (%), or n/N (%), unless otherwise noted. Percentages might not sum to 100% as a result 
of rounding. Data are reported according to the intention-to-treat principle. CABG=coronary artery bypass 
grafting. EuroSCORE=European System for Cardiac Operative Risk Evaluation. PCI=percutaneous coronary in-
tervention. *SYNTAX scores are reported according to core laboratory analysed data.
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were randomly assigned (1:1) to one of the two treat­
ments, as described in detail in previous publications.1,5,12

Procedures
Procedures were done according to local practice with the 
intention to accomplish complete revascularisation of 
any vessel at least 1·5 mm in diameter with stenosis of 
50% or more, identified during pre­procedural heart team 
meetings.1 CABG could be performed with or without 
cardiopulmonary bypass and the use of arterial grafts was 
strongly recommended yet not mandatory. PCI could be 
performed using a radial, femoral, or brachial approach. 
Staged PCI procedures were allowed when performed 
within 72 h of the initial treatment and during the same 
hospital stay. Every patient was prescribed life­long 
aspirin, and adherence to contemporaneous guideline­
directed medical treatment was highly recommended.13

Outcomes
The prespecified primary endpoint of the SYNTAXES 
study was all­cause death at 10 years in patients randomly 
assigned to PCI with drug­eluting stents versus CABG. 
The secondary endpoint was all­cause death at maximum 
available follow­up in patients randomly assigned to PCI 
with drug­eluting stents versus CABG.

The left main coronary artery disease subgroup 
consisted of patients with any left main disease, either 
isolated, or in combination with single­vessel, two­vessel, 
or three­vessel coronary artery disease. The three­vessel 
disease subgroup consisted of patients with coronary 
artery disease involving all three vessels in the absence 
of left main coronary artery disease.5,12 The anatomical 
complexity of coronary artery disease was graded 
according to the SYNTAX score during prerandom­
isation heart team meetings, with higher SYNTAX 
scores indicating more complex coronary artery disease.14 
SYNTAX scores, according to core laboratory analyses, 
were defined according to tertiles, with scores of 22 or 
lower defined as low, 23–32 as intermediate, and 33 or 
higher as high.1,6 The European System for Cardiac 
Operative Risk Evaluation (EuroSCORE) was used to 
assess operative risk. Diabetes was defined as patients 
requiring treatment with oral hypoglycaemic agents or 
insulin. Incomplete revascularisation was determined 
post­procedurally by correlating the revascularised le­
sions to those lesions identified during the preoperative 
heart team meeting.

Statistical analysis
The sample size of the SYNTAXES study was based on 
the sample size considerations for the original trial, 
which was powered for a non­inferiority comparison 
of major adverse cardiac and cerebrovascular events 
at 12 months between PCI and CABG (a complete 
description of the sample size calculation is provided 
in the appendix p 6).1 Sample sizes were calculated 
for each of the left main coronary artery disease 

and three­vessel disease subgroups and overall. After 
allowing for an expected attrition rate of 3·5%, the 
overall sample size of 1800 patients (900 per group) 
resulted in 96% power to detect non­inferiority at a non­
inferiority margin of 6·6% and a one­sided α level 
of 5%.

All analyses were according to the intention­to­treat 
principle. Patients with missing follow­up data were 
included in the analysis and censored at the time they 
were lost to follow­up or at 5 years if their recruiting 
hospital did not participate in the 10­year follow­up. We 

Figure 1: Trial profile
Patient flow through the SYNTAX trial (0–5 years of follow-up) and the SYNTAX Extended Survival study (up to 
10 years of follow-up). CABG=coronary artery bypass grafting. PCI=percutaneous coronary intervention.

897 allocated to CABG
 856 received allocated treatment
 41 did not receive allocated treatment
 16 underwent PCI
 25 did not have PCI or CABG

895 from hospitals that participated in 
10-year follow-up

 848 with complete primary endpoint 
data at 10 years 

 636 followed up and alive
 212 died 
 47 with incomplete primary endpoint 

data at 10 years 
(lost to follow-up)

897 included in intention-to-treat analysis
 47 censored at time of loss to follow-up
       2 censored at 5 years as hospitals did 

not participate in 10-year follow-up 

903 included in intention-to-treat analysis
 59 censored at time of loss to follow-up
       3 censored at 5 years as hospitals did  

not participate in 10-year follow-up 

2 from hospitals that did not 
participate in 10-year 
follow-up (with complete 
primary endpoint data at 
5 years, and followed up 
and alive)

3 from hospitals that did not 
participate in 10-year 
follow-up (with complete 
primary endpoint data at 
5 years, and followed up 
and alive)

4337 patients assessed for eligibility

1800 randomly assigned

2537 excluded      
 408 had a treatment preference
 306 declined to participate after providing 

informed consent, or the referring physician
declined to accept the patient’s consent 

 210 met exclusion criteria
 194 declined to participate before providing 

informed consent
 79 had other reason
 51 underwent medical treatment
 14 declined to undergo revascularisation
 1275 eligible only for enrolment in parallel registries
 198 enrolled in PCI registry
 1077 enrolled in CABG registry
 

903 allocated to PCI
 886 received allocated treatment
 17 did not receive allocated treatment

 11 underwent CABG
 6 did not have PCI or CABG 

900 from hospitals that participated in
10-year follow-up

 841 with complete primary endpoint 
data at 10 years 

 593 followed up and alive
 248 died
 59 with incomplete primary endpoint 

data at 10 years (lost to follow-up)

Figure 1.  Trial profile Patient flow through the SYNTAX trial (0–5 years of follow-up) and the 
SYNTAX Extended Survival study (up to 10 years of follow-up). CABG=coronary artery bypass 
grafting. PCI=percutaneous coronary intervention.
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in adjusted subgroup analyses at 10 years and in subgroup analyses at maximum 

follow-up (appendix pp 16–24). Additional exploratory analyses and the prespecified 

sensitivity analysis are provided in the appendix (pp 11–14, 25).
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Results
From March, 2005, to April, 2007, 1800 patients were 
randomly assigned to undergo PCI with paclitaxel­
eluting stents (n=903) or CABG (n=897; figure 1). Clinical 
and angiographic characteristics were well matched 
between groups (table). Further details about the pro­
cedural characteristics of the patients included in this 
study have been published previously1,5 and are included 
in the appendix (p 8).

Information on 10­year survival was collected between 
March 1, 2017, and June 17, 2019. Two hospitals, which 
included five patients, elected not to participate in the 
SYNTAXES study. Information on vital status at 10­year 
follow­up was complete in 841 (93%) patients in the 
PCI group and 848 (95%) patients in the CABG group. 
Base line characteristics of patients with versus without 
vital status at 10 years are provided in the appendix (p 9). 
The median duration of follow­up was 11·2 years 
(IQR 7·7–12·1) overall and 11·9 years (11·2–12·3) in 
survivors.

The primary endpoint of all­cause death at 10 years 
occurred in 248 (28%) of 903 patients after PCI and 
212 (24%) of 897 patients after CABG (HR 1·19 [95% CI 
0·99–1·43, p=0·066; figure 2A). Landmark analysis 
between 5­year and 10­year follow­up identified that all­
cause death occurred in 122 (14%) patients after PCI and 
in 107 (12%) patients after CABG (HR 1·17 [95% CI 
0·91–1·52]; figure 2B). At maximum follow­up, PCI was 
associated with higher all­cause death than was CABG 
(303 [34%] vs 265 [29%], HR 1·18 [95% CI 1·00–1·39]; 
appendix p 15).

There was a treatment­by­subgroup interaction accor­
ding to presence or absence of left main coronary artery 
disease (pinteraction=0·023). In the three­vessel disease 
sub group, all­cause death at 10 years occurred in 153 (28%) 
of 546 patients after PCI compared with 114 (21%) of 
549 patients after CABG (HR 1·42 [95% CI 1·11–1·81]; 
figure 3A). In the left main coronary artery disease 
subgroup, all­cause death at 10 years occurred in 
95 (27%) of 357 patients after PCI versus 98 (28%) of 
348 patients after CABG (HR 0·92 [95% CI 0·69–1·22]; 
figures 3B, 4). There was no treatment­by­subgroup 
interaction according to diabetes status (pinteraction=0·60; 
figures 3C, 3D, 4) and ordered SYNTAX score tertiles 
(ptrend=0·20; figures 4, 5). Results were similar in adjusted 
subgroup analyses at 10 years and in subgroup analyses at 
maximum follow­up (appendix pp 16–24). Additional 
exploratory analyses and the prespecified sensitivity ana­
lysis are provided in the appendix (pp 11–14, 25).

Discussion
The SYNTAX trial reported similar survival in patients 
with de­novo three­vessel and left main coronary artery 
disease randomly assigned to PCI with paclitaxel­eluting 
stents versus CABG after 5 years of follow­up. The 
SYNTAXES study is the first study to assess 10­year 
survival after PCI with drug­eluting stents versus CABG. 

At 10­year follow­up, the proportions of all­cause deaths 
between PCI and CABG were similar. Prespecified 
subgroup analyses identified that CABG resulted in 
significantly lower all­cause death than did PCI in 
patients with three­vessel disease, whereas no significant 
difference between PCI and CABG was identified in 
patients with left main coronary artery disease. The 
current study provides unique long­term insights into 
survival after PCI versus CABG by extending follow­up 
to 10 years, which could aid in decision making in 
determining the optimal revascularisation strategy 
for patients with coronary artery disease. Moreover, the 
primary endpoint of all­cause death focuses on the most 
robust endpoint that is clinically relevant for both 
patients and physicians. In addition, follow­up at 10 years 

Figure 2: Kaplan-Meier curves for primary analysis of 10-year all-cause death (intention-to-treat population) 
The probability of all-cause death in PCI versus CABG up to 10 years of follow-up (A) and landmark analysis 
according to a landmark point at 5 years (B). Because the widths of 95% CIs were not adjusted for multiple 
comparisons in the landmark analysis, these intervals should not be used for inference about between-group 
differences. CABG=coronary artery bypass grafting. HR=hazard ratio. PCI=percutaneous coronary intervention.
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Figure 2.  Kaplan-Meier curves for primary analysis of 10-year all-cause death (intention-to-treat 
population) The probability of all-cause death in PCI versus CABG up to 10 years of follow-up (A) 
and landmark analysis according to a landmark point at 5 years (B). Because the widths of 95% CIs 
were not adjusted for multiple comparisons in the landmark analysis, these intervals should not 
be used for inference about between-group differences. CABG=coronary artery bypass grafting. 
HR=hazard ratio. PCI=percutaneous coronary intervention.
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was complete for 94% of randomly assigned patients and 
equally distributed between CABG and PCI.

In the SYNTAX trial, PCI was performed with first­
generation drug­eluting stents that are no longer 
available. Newer­generation drug­eluting stents have 
been shown to be associated with significantly improved 
mid­term (up to 3 years of follow­up) outcomes, in­
cluding reduction of all­cause death.15 Moreover, the 
larger adoption of fractional­flow reserve instead of 
solely angiography­guided interventions, in combination 
with the application of intravascular ultrasound, has 
resulted in improved outcomes after PCI.16,17 Indeed, the 
SYNTAX II study18 demonstrated that these develop­
ments were associated with significant reductions in 
adverse events during follow­up. Despite these improve­
ments, most recent randomised trials have shown 
that CABG remained consistently associated with lower 
rates of repeat revascularisation at mid­term follow­
up compared with PCI, regardless of which type of 
stent was used.2,4 Longer­term follow­up of trials com­
paring contem poraneous PCI with CABG are therefore 
warranted to determine the relative effectiveness of PCI 
versus CABG.

According to our prespecified subgroup analyses, 
patients with more complex coronary disease (eg, 
three­vessel disease and those with higher SYNTAX 
scores) continued to derive a benefit of CABG over PCI 
beyond the 5­year follow­up. These results underscore 
the long­term impact of CABG over PCI that might 
be attributable to two factors. First, coronary bypass 
surgery offers the advantage of overcoming the overall 
burden of complex and diffuse atherosclerotic disease 
by constructing the anastomosis distal to diseased seg­
ments, whereas PCI only treats significant flow­limiting 
lesions without protecting the distally diseased vessels. 
Second, CABG is associated with a higher rate of complete 
revascularisation than achieved with PCI.19–21 Particularly 
in patients with diffuse and complex coronary disease, 
PCI can be technically chal lenging and more frequently 
results in incomplete revascularisation. More incomplete 
revascularisation is associated with an increased risk of 
death at 5­year follow­up, whereas minimal incomplete 
revascularisation is not.22,23 In patients with low coronary 
disease complexity for which complete revascularisation 
with PCI is achievable, PCI is a suitable alternative to 
CABG.24 Finally, adherence to guideline­directed medical 
therapy after revascularisation is important to adequately 
treat any progression of coronary artery disease.

The FREEDOM Follow­On study25 found significantly 
fewer deaths with CABG versus PCI at a median follow­
up of 7·5 years in patients with multivessel disease. 
Typically, patients with diabetes, who have more 
complex and progressive coronary disease, also benefit 
from CABG compared with PCI.6 The current study, 
however, found no survival difference between PCI and 
CABG in patients with diabetes at 10 years. This finding 
could be due to chance related to the smaller sample 

size (n=452) as compared with the FREEDOM trial 
(n=1900). The length of follow­up could also have 
affected the difference in results of the FREEDOM study 

Figure 5: Kaplan-Meier curves for 10-year all-cause death in prespecified SYNTAX score tertile subgroups 
(intention-to-treat population) 
The probability of all-cause death in PCI versus CABG up to 10 years of follow-up in prespecified subgroups of 
patients with low SYNTAX scores (≤22; A), intermediate SYNTAX scores (23–32; B), and high SYNTAX 
scores (≥33; C). p value for trend was 0·30. SYNTAX scores were reported according to core laboratory analysed 
data. Because the widths of 95% CIs were not adjusted for multiple comparisons, these intervals should not be 
used for inference about between-group differences. CABG=coronary artery bypass grafting. HR=hazard ratio. 
PCI=percutaneous coronary intervention.
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Figure 5.  Kaplan-Meier curves for 10-year all-cause death in prespecified SYNTAX score tertile 
subgroups (intention-to-treat population) The probability of all-cause death in PCI versus CABG 
up to 10 years of follow-up in prespecified subgroups of patients with low SYNTAX scores (≤22; 
A), intermediate SYNTAX scores (23–32; B), and high SYNTAX scores (≥33; C). p value for trend 
was 030. SYNTAX scores were reported according to core laboratory analysed data. Because the 
widths of 95% CIs were not adjusted for multiple comparisons, these intervals should not be 
used for inference about between-group differences. CABG=coronary artery bypass grafting. 
HR=hazard ratio. PCI=percutaneous coronary intervention.

Percutaneous coronary intervention 15



Discussion

The SYNTAX trial reported similar survival in patients with de-novo three-vessel and 

left main coronary artery disease randomly assigned to PCI with paclitaxel-eluting 

stents versus CABG after 5 years of follow-up. The SYNTAXES study is the first study 

to assess 10-year survival after PCI with drug-eluting stents versus CABG.At 10-year 

follow-up, the proportions of all-cause deaths between PCI and CABG were similar. 

Prespecified subgroup analyses identified that CABG resulted in significantly lower 

all-cause death than did PCI in patients with three-vessel disease, whereas no sig-

nificant difference between PCI and CABG was identified in patients with left main 

coronary artery disease. The current study provides unique long-term insights into 

survival after PCI versus CABG by extending follow-up to 10 years, which could aid in 

decision making in determining the optimal revascularisation strategy for patients 

with coronary artery disease. Moreover, the primary endpoint of all-cause death 

focuses on the most robust endpoint that is clinically relevant for both patients and 

physicians. In addition, follow-up at 10 years was complete for 94% of randomly 

assigned patients and equally distributed between CABG and PCI.

In the SYNTAX trial, PCI was performed with first- generation drug-eluting stents 

that are no longer available. Newer-generation drug-eluting stents have been shown 

to be associated with significantly improved mid-term (up to 3 years of follow-up) 

outcomes, including reduction of all-cause death.15 Moreover, the larger adoption of 

fractional-flow reserve instead of solely angiography-guided interventions, in com-

bination with the application of intravascular ultrasound, has resulted in improved 

outcomes after PCI.16,17 Indeed, the SYNTAX II study18 demonstrated that these 

developments were associated with significant reductions in adverse events during 

follow-up. Despite these improvements, most recent randomised trials have shown 

that CABG remained consistently associated with lower rates of repeat revascularisa-

tion at mid-term followup compared with PCI, regardless of which type of stent was 

used.2,4 Longer-term follow-up of trials comparing contemporaneous PCI with CABG 

are therefore warranted to determine the relative effectiveness of PCI versus CABG.

According to our prespecified subgroup analyses, patients with more complex 

coronary disease (eg, three-vessel disease and those with higher SYNTAX scores) 

continued to derive a benefit of CABG over PCI beyond the 5-year follow-up. These 

results underscore the long-term impact of CABG over PCI that might be attributable 

to two factors. First, coronary bypass surgery offers the advantage of overcoming 

the overall burden of complex and diffuse atherosclerotic disease by constructing 

the anastomosis distal to diseased segments, whereas PCI only treats significant 
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flow-limiting lesions without protecting the distally diseased vessels. Second, CABG 

is associated with a higher rate of complete revascularisation than achieved with 

PCI.19-21 Particularly in patients with diffuse and complex coronary disease, PCI can 

be technically challenging and more frequently results in incomplete revascularisa-

tion. More incomplete revascularisation is associated with an increased risk of death 

at 5-year follow-up, whereas minimal incomplete revascularisation is not.22,23 In 

patients with low coronary disease complexity for which complete revascularisa-

tion with PCI is achievable, PCI is a suitable alternative to CABG.24 Finally, adher-

ence to guideline-directed medical therapy after revascularisation is important to 

adequately treat any progression of coronary artery disease.

The FREEDOM Follow-On study25 found significantly fewer deaths with CABG versus 

PCI at a median followup of 7-5 years in patients with multivessel disease. Typically, 

patients with diabetes, who have more complex and progressive coronary disease, 

also benefit from CABG compared with PCI.6 The current study, however, found no 

survival difference between PCI and CABG in patients with diabetes at 10 years. 

This finding could be due to chance related to the smaller sample size (n=452) as 

compared with the FREEDOM trial (n=1900). The length of follow-up could also have 

affected the difference in results of the FREEDOM study (median 7.5 years) and the 

current study (median 11-2 years), because in our analysis the Kaplan-Meier curves 

converged further with follow-up prolonging after 7–8 years. Moreover, the inclu-

sion of patients with left main coronary artery disease in the current study could 

have had an effect on the relative benefit of CABG over PCI in the overall diabetic 

cohort. In the recent pooled analysis of PCI versus CABG randomised trials, diabetes 

was an effect modifier in patients with multivessel disease but not in patients with 

left main coronary artery disease.9

Results at the 5-year follow-up provided promising survival outcomes of PCI versus 

CABG in patients with left main coronary artery disease and was corroborated in 

the pooled analysis of trials.9 It is reassuring that PCI resulted in a similar number 

of deaths at 10 years compared with CABG, as shown in the current analysis. The LE 

MANS trial26 also reported similar survival outcomes at 10 years in patients randomly 

assigned to CABG or PCI with bare metal stents or first- generation drug-eluting 

stents, but in a smaller cohort (n=105). Similarly, the observational MAIN-COMPARE 

study27 (n=2240) found no survival difference between PCI with bare metal stents 

or drug-eluting stents and CABG at 10-year follow-up. PCI for a focal left main le-

sion—ie, large in diameter with high flow—results in better stent patency and is 

therefore a suitable alternative to CABG in selected patients with left main coronary 

artery disease. Nevertheless, 56% of patients with left main coronary artery disease 
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who underwent PCI in the SYNTAX trial had a distal left main lesion.28 Moreover, in 

the EXCEL trial,4 80.5% of patients had a distal lesion that involved a bifurcation or 

trifurcation lesion, and subgroup analyses according to the presence or absence of a 

distal bifurcation or trifurcation lesion found no significant interaction. These data 

suggest that PCI can be an alternative to CABG not only in patients with relatively 

non-complex left main lesions, but also in patients with more complex disease, as 

also demonstrated in our analyses according to SYNTAX scores. The NOBLE3 and 

EXCEL4 trials might provide important additional insights in long-term outcomes 

after PCI with second-generation stents versus CABG if follow-up is prolonged to 10 

years.

Despite the fact that the SYNTAX score was originally intended to predict major 

adverse cardiac and cerebrovascular events at the 1-year follow-up,14 the recent 

pooled analysis of randomised trials suggested an interaction between SYNTAX 

score tertiles and death, particularly in patients with multivessel disease and less 

so in patients with left main coronary artery disease.9,29 In patients with left main 

coronary artery disease, we confirmed the absence of an association between the 

SYNTAX score and 10-year all-cause death. However, although in the current study 

the interaction test was negative, the visual interpretation of the interaction in 

patients with three-vessel disease indicates that patients with advanced coronary 

artery disease, as reflected by increasing SYNTAX scores, have a benefit with CABG 

over PCI. Indeed, in the subgroup of patients with three-vessel disease and a high 

SYNTAX score, PCI resulted in higher 10-year all-cause death than did CABG (HR 1.91 

[95% CI 1.25–2.92]; appendix p 21), indicating a significant survival benefit of CABG 

over PCI. This hypothesis is further corroborated by the reasons for exclusion from 

randomisation in the SYNTAX trial; the majority of patients were referred to CABG 

for having very complex coronary artery disease (mean SYNTAX score was 37.8).30

At maximum follow-up, CABG appeared to be associated with a borderline survival 

benefit compared with PCI. It is important to note that the HR was similar at 10-

year and maximum follow-up, but with additional deaths the statistical power was 

increased at maximum follow-up. The differences in survival outcomes between PCI 

and CABG at maximum follow-up were identified only in patients with three-vessel 

disease but not left main coronary artery disease, similar to the 10-year findings. 

Because of the limited number of patients at risk at maximum follow-up, these 

results should be interpreted as hypothesis-generating and could be used for sample 

size calculation in randomised controlled trials comparing PCI with CABG.
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Additional limitations should be considered. First, the endpoint was all-cause 

death only. Although causes of death could have provided additional insights into 

mechanisms of death that could potentially be related to the revascularisation 

strategy, it was not feasible to collect those data.31 Second, additional outcomes, 

such as myocardial infarction, stroke, stent thrombosis, and graft occlusion, were 

not assessed but are important to consider when choosing the most appropriate 

revascularisation strategy.

In conclusion, no significant differences in all-cause death emerged between PCI 

with first-generation paclitaxel-eluting stents and CABG at 10 years. Nonetheless, 

in patients with three-vessel disease, CABG provided a significant survival benefit 

over PCI, whereas no treatment differences were identified in patients with left 

main coronary artery disease. The decision to opt for PCI or CABG in patients with 

three-vessel disease or left main coronary artery disease should be put forward by a 

multidisciplinary heart team that takes into consideration the presence or absence 

of mortality differences in patient subgroups. In addition, the overall coronary 

lesion complexity (eg, SYNTAX score), and other cardiovascular risk factors of an 

individual patient, such as diabetes and additional comorbidities, together with a 

patient’s preference, should be included in the discussion.
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Supplementary Appendix

Ten-Year Survival After Percutaneous Coronary Intervention versus Coronary 

Artery Bypass Grafting in Patient with Three-Vessel and Left Main Coronary 

Artery Disease: A Multicentre, Randomized Controlled Trial

The SYNTAX Extended Survival (SYNTAXES) study

Daniel J.F.M. Thuijs, MD; Prof. A. Pieter Kappetein, Ph.D.; Prof. Patrick W. Serruys, 

Ph.D.; Prof. Friedrich- Wilhelm Mohr, Ph.D.; Marie-Claude Morice, Ph.D.;Michael J. 

Mack, Ph.D.; David R. Holmes Jr., MD; Prof. Nick Curzen, Ph.D.; Piroze Davierwala, 

MD; Thilo Noack, MD; Milan Milojevic, Ph.D.; Keith D. Dawkins, MD; Bruno R. da 

Costa, Ph.D; Prof. Peter Jüni, MD; Stuart J. Head, Ph.D.; for the SYNTAX Extended 

Survival Investigators

This appendix has been provided by the authors to give readers additional informa-

tion about their work.
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*SYNTAX Extended Survival Participating sites with Local Chief 
Investigators:
1.	 Aalst, Onze Lieve Vrouw Ziekenhuis (OLVZ), Belgium: Filip Casselman, Bernard 

de Bruyne

2.	 Aarhus, Aarhus Universitets hospital, Denmark: Evald Høj Christiansen

3.	 Alicante, Hospital General de Alicante, Spain: Juan M. Ruiz-Nodar

4.	 Antwerp, ZNA Middelheim, Belgium: Paul Vermeersch

5.	 Bad Oeynhausen, Universitätsklinikum der Ruhr-Universität Bochum, Germany: 

Werner Schultz

6.	 Barcelona, Hospital Clínic de Barcelona, Spain: Manel Sabaté

7.	 Bergamo, Ospedale Papa Giovanni di Bergamo, Italy; Giulio Guagliumi

8.	 Berlin, Charité - Universitätsmedizin Berlin, Germany: Herko Grubitzsch, Karl 

Stangl

9.	 Bordeaux, Clinique ST Augustin, France: Olivier Darremont

10.	Breda, Amphia Ziekenhuis, The Netherlands: M. Bentala, Peter den Heijer

11.	Budapest, Cardiovascular Center of the Semmelweis University, Hungary: Istvan 

Preda

12.	Dallas, Baylor University Medical Centre, TX, USA: Robert Stoler

13.	Dallas, Medical City Dallas Hospital, TX, USA: Michael J. Mack

14.	Debrecen, University of Debrecen, Hungary: Tamás Szerafin

15.	Denver, UCH Denver Colorado, USA: John K. Buckner and Myles S. Guber

16.	Eindhoven, Catharina Ziekenhuis, The Netherlands: Niels Verberkmoes, Ferdi 

Akca

17.	Evanston, Northshore University HealthSystem, IL, USA: Ted Feldman

18.	Freiburg, Heart Center, University of Freiburg, Germany: Friedhelm Beyersdorf

19.	Gent, Universitair Ziekenhuis Gent, Belgium: Benny Drieghe

20.	Glasgow, Golden Jubilee National Hospital, Clydebank, UK: Keith Oldroyd, Geoff 

Berg

21.	Gothenborg, Sahlgrenska University Hospital, Sweden; Anders Jeppsson

22.	Grand Blanc, Genesys Regional Medical Center, Grand Blanc, MI, USA: Kimberly 

Barber

23.	Grand Rapids, Spectrum Health Hospitals Cook Research Department, MI, USA; 

Kevin Wolschleger, John Heiser

24.	Groningen, Universitair Medisch Centrum Groningen, The Netherlands: Pim van 

der Harst, Massimo A. Mariani

25.	Hamburg, University Heart Center Hamburg, Germany: Hermann Reichenspurn-

er

26.	Helsinki, University of Helsinki Meilahti Hospital, Finland: Christoffer Stark, 

Mika Laine

26 Erasmus Medical Center Rotterdam



27.	Honolulu, Kaiser Permanente, HI, USA: Paul C. Ho and John C. Chen

28.	Hyannis, Cape Cod Hospital, MA, USA: Richard Zelman

29.	Iowa, University of Iowa Hospitals & Clinics, IA, USA: Phillip A. Horwitz MD,

30.	Katowice, Centrum Badawczo-Rozwojowe, American Heart of Poland, Poland: 

Agata Krauze, Andrzej Bochenek

31.	Kiel, Universitätsklinikum Campus Kiel, Germany: Christina Grothusen

32.	Krakow, John Paul II Hospital, Poland: Dariusz Dudek

33.	Langhorne, St. Mary Medical Center, PA, USA: George Heyrich

34.	Leipzig, Heart Center, University of Leipzig, Germany: Piroze Davierwala, Thilo 

Noack

35.	Liege, University Hospital of Liege, Belgium: Victor LeGrand, Philippe Kolh

36.	Lisbon, Hospital de Santa Marta, Portugal: Pedro Coelho

37.	Lubeck, University Medical Center Schleswig-Holstein, Campus Lübeck, Ger-

many: Stephan Ensminger, Boris Nasseri

38.	Lund, Skånes Universitetssjukvård, Sweden: Richard Ingemansson, Goran 

Olivecrona

39.	Madrid, Hospital Clinico San Carlos, Spain: Javier Escaned, Reddy Guera

40.	Massa, Fondazione CNR/Regione Toscana per la Ricerca Medica e di Sanità 

Pubblica-Ospedale del Cuore G.Pasquinucci, Italy: Sergio Berti

41.	Massy, Cardiovascular Institute Paris-Sud (ICPS), Hopital privé Jacques Cartier, 

Ramsay, Générale de Santé Massy, France : Marie-Claude Morice

42.	Milan, San Raffaele Hospital, Milan, Italy: Alaide Chieffo

43.	Minneapolis, Minneapolis Heart Institute Foundation, MN, USA: Nicholas Burke, 

Michael Mooney

44.	Mirano, Ospedale di Mirano, Italy: Alvise Spolaor

45.	Munich, Klinikum der Universität München, Campus Großhadern, Germany; 

Christian Hagl, Michael Näbauer

46.	Nieuwegein, Sint-Antonius Ziekenhuis, The Netherlands: Maarten Jan Suttorp

47.	Norfolk, Sentara Cardiovascular Research Institute, Norfolk, VA, USA: Ronald A. 

Stine

48.	Oklahoma, Oklahoma Cardiovascular Research Group, OK, USA: Thomas Mc-

Garry, Scott Lucas

49.	Olso, Oslo universitetssykehus HF, Norway: Knut Endresen

50.	Orlando, Florida Hospital Cardiovascular Research, Florida, USA: Andrew Taussig, 

Kevin Accola

51.	Pavia, IRCCS Policlinico San Matteo, Italy: Umberto Canosi

52.	Pecs, University Hospital of Pecs, Hungary: Ivan Horvath

53.	Petoskey, Cardiac & Vascular Research Center of Northern Michigan, Michigan, 

USA, Louis Cannon, John D. Talbott, Chris W. Akins
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54.	Portland, Maine Medical Center, ME, USA: Robert Kramer

55.	Prague, Interni Klinika VFN, Czech Republic: Michael Aschermann

56.	Raleigh, WakeMed Health & Hospitals, Raleigh, NC, USA; William Killinger

57.	Riga, Latvian Centre of Cardiology, Latvia: Inga Narbute

58.	Rochester, Mayo Clinic, MN, USA: David R. Holmes Jr.

59.	Rome, Catholic University of the Sacred Heart, Italy: Francesco Burzotta

60.	Rotterdam, Erasmus University Medical Centre, The Netherlands: Ad J.J.C. Bo-

gers, Felix Zijlstra

61.	Rouen, Centre Hôpital Universitaire Rouen, Hôpital Charles Nicolle, France: 

Helene Eltchaninoff

62.	Rouen, Clinique Saint-Hilaire Rouen, France: Jacques Berland

63.	Rozanno, Instituto Clinico Humanitas, Italy: Giulio Stefanini

64.	Salamanca, Hospital Clinico Salamanca, Spain: Ignacio Cruz Gonzalez

65.	Salzburg, Dept. of Cardiology, Paracelsus Medical University Salzburg, Austria: 

Uta Hoppe

66.	San Antonio, San Antonio Endovascular and Heart Inst., TX, USA: Radoslaw 

Stefan Kiesz, Bartlomiej Gora

67.	Stockholm, Karolinska University Hospital, Sweden: Anders Ahlsson, Matthias 

Corbascio

68.	Stonybrook, Stony Brook University, NY, USA: Thomas V. Bilfinger

69.	Toulouse, Centre Hôpital Universitaire Rangueil, France: Didier Carrie

70.	Toulouse, Groupe CardioVasculaire Interventionnel, Clinique Pasteur, France: 

Didier Tchétché

71.	Trier, Krankenhaus der Barmherzigen Bruder Trier, Germany: Karl-Eugen Haupt-

man

72.	Uppsala, University Hospital Uppsala, Sweden: Elisabeth Stahle, Stefan James

73.	Vienna, Allgemeines Krankenhaus AKH, Austria: Sigrid Sandner, Günther Laufer, 

Irene Lang

74.	Warsaw, Institute of Cardiology, Poland: Adam Witkowski

75.	Washington, Medstar Heart and Vascular Institute, DC, USA; Vinod Thourani

76.	Zwolle, Isala Zwolle, The Netherlands: Harry Suryapranata

77.	London, Guys and St Thomas, UK Simon Redwood

78.	London, Barts, UK: Charles Knight

79.	London, King’s College, UK: Philip MacCarthy

80.	Southampton, University Hospital Southampton NHS FT, UK: Nick Curzen

81.	Brighton, Brighton and Sussex University Hospitals NHS Trust, UK: Adam de 

Belder

82.	Oxford, John Radcliffe Hospital, UK: Adrian Banning

28 Erasmus Medical Center Rotterdam



83.	Leicester, University Hospitals of Leicester NHS Trust Glenfield Hospital, UK: 

Anthony Gershlick

84.	Rockford, St. Anthony’s Medical Center, IL, USA: Robert Minor (elected not to 

participate in SYNTAX Extended Survival, yet did contribute to the SYNTAX trial)

85.	Sacramento, Mercy General, CA, USA: Michael Chang (elected not to participate 

in SYNTAX Extended Survival, yet did contribute to the SYNTAX trial)

II. Sample size calculation

The sample size of the SYNTAX Extended Survival study was based on the sample 

size considerations for the original trial. The original SYNTAX trial was powered for 

a noninferiority comparison of major adverse cardiac and cerebrovascular events 

(MACCE) at 12 months between CABG and PCI. The trial was powered separately for 

patients with 3VD and patients with LMCAD, so that each would have 80% power for 

a non-inferiority comparison of MACCE between PCI and CABG. For the subgroup of 

patients with 3VD only, the expected MACCE rates were 12% for both CABG and PCI. 

With a noninferiority margin of 5% and a one-sided alpha of 5%, 1050 patients were 

needed to have 80% power for the analysis. After allowing for an expected attrition 

rate of 3.5%, 1090 patients (545 per group) were needed for the 3VD comparison. 

For the subgroup of patients with LMCAD, the expected MACCE rates were 15% for 

CABG and 17% for PCI. With a noninferiority margin of 9% and a one-sided alpha 

of 5%, 684 patients were needed to have 80% power for the analysis. After allowing 

for an expected attrition rate of 3.5%, 710 patients (355 per group) were needed for 

the LMCAD comparison. After allowing for an expected attrition rate of 3.5%, the 

overall sample size of 1800 patients (900 per group) resulted in 96% power to detect 

noninferiority at a noninferiority margin of 6.6% (weighted average of 5.0% for the 

3VD subgroup and 9.0% for LMCAD subgroup) and a one-sided alpha of 5%.

III. Exploratory analyses and pre-specified 
sensitivity analysis

Results from additional exploratory analyses and sensitivity analyses are provided 

below in Table 2 to Table 5, and in Figures S4 to S10.
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IV. SUPPLEMENTARY TABLES

Table S1. Procedural characteristics of the randomized SYNTAX patients.

Characteristics PCI
(n = 903)

CABG
(n = 897)

Revascularization presentation – no. (%)

	 Urgent 4.1 (37/896) 3.8 (33/870) 

	 Emergent 1.8 (16/896) 3.9 (34/870) 

	 Elective 94.1 (843/896) 92.3 (803/870) 

Off-pump surgery – no. (%) - 15.0 (128/853)

Graft revascularization – no. (%)

	 ≥ 1 arterial graft - 97.3 (831/854) 

	 Bilateral internal thoracic arteries - 27.6 (236/854) 

	 Complete arterial revascularization  - 18.9 (161/854) 

	 Venous graft only - 2.6 (22/854) 

Grafts per patient – mean ± SD - 2.8 ± 0.7

Distal anastomoses – mean ± SD - 3.2 ± 0.9

Staged procedure – (%) 14.1 (125/885) -

Bi/trifurcation lesions treated  – no. (%) 24.8 (790/3180) -

Lesions treated - mean ± SD 3.6 ± 1.6 -

Stents implanted - mean ± SD 4.6 ± 2.3 -

Total length implanted - mean ± SD, mm 86.1 ± 47.9 -

	 Range, mm 8.0 – 324.0 - 

Long stenting (>100 mm) – no. (%) 33.2 (291/877) -

Complete revascularization# – no. % 56.7 (508/896) 63.2 (550/870)

Post procedural hospital stay# – days 3.4 ± 4.5 9.5 ± 8.0

Supplementary Appendix Table S1. Values are shown as mean ± SD (standard deviation) or frequencies in 
percentages and (n), unless otherwise noted. #Both differed significantly between PCI versus CABG (P=0.005). 
Abbreviations used: CABG; coronary artery bypass grafting, PCI; percutaneous coronary intervention.
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Table S2. Baseline Clinical and Angiographic Characteristics of the patients with and without 
vital status up to 10-year follow-up.

Characteristics With 10-year 
follow-up
(n=1689)

Without 10-year 
follow-up
(n=111)

P-value

Age (years) 65.1 ± 9.7 65.1 ± 9.6 0.23

Female sex – no. (%) 370 (21.9) 32 (28.8) 0.09

Body mass index (kg/m2) - mean ± SD 28.0 ± 4.6 29.0 ± 5.1 0.32

Diabetes –  no. (%)

	 Requiring oral medications or insulin 417 (24.6) 35 (31.5) 0.11

	 Requiring insulin 173 (10.2) 13 (11.7) 0.62

Metabolic syndrome –  no. (%) 615 (45.7) 41 (46.6) 0.87

Prior nicotine abuse – no. (%) 1090 (64.8) 71 (64.5) 0.96

Prior myocardial infarction –  no. (%) 556/1673 (33.2) 29/107 (27.1) 0.19

Prior stroke –  no. (%) 75/1679 (4.5) 3/110 (2.7) 0.39

Prior transient ischemic attack –  no. (%) 82/1679 (4.9) 2/110 (1.8) 0.14

Hypertension (≥130/85mmHg) –  no. (%) 1109 (65.7) 87 (78.4) 0.006

Congestive heart failure –  no. (%) 82/1673 (4.9) 1/105 (1.0) 0.06

Prior carotid artery disease –  no. (%) 137 (8.1) 11 (9.9) 0.50

Hyperlipidaemia –  no. (%) 1314/1674 (78.5) 77 (69.4) 0.03

Angina –  no. (%)

	 Stable 969 (57.4) 58 (52.3) 0.29

	 Unstable 478 (28.3) 35 (31.5) 0.47

Ejection fraction <30% –  no. (%) 29/1661 (1.7) 3 (2.7) 0.46

EuroSCORE value - mean ± SD 3.8 ± 4.6 3.5 ± 2.9 0.06

Parsonnet score - mean ± SD 8.5 ± 7.0 8.4 ± 5.7 0.07

SYNTAX score∞ – mean ± SD 28.8 ± 11.4 27.5 ± 11.6 0.76

No. of lesions – mean ± SD 4.0 ± 1.7 4.1 ± 7.8 0.38

Total occlusion –  no. (%) 387/1676 (23.1) 28 (25.2) 0.61

Bifurcation lesion – no. (%) 1221/1676 (72.9) 79 (71.2) 0.70

Three-vessel disease 1029 (60.9) 66 (59.5) 0.76

Left main disease, any 660 (39.1) 45 (40.5) 0.76

Table S2. This table reports the baseline characteristics of those patients with 10-year all-cause death follow-
up (PCI n=841, CABG n=848) versus those without 10-year follow-up (PCI n=62; including 3 patients from not-
participating SYNTAXES sites, CABG n=49; including 2 patients from not-participating SYNTAXES sites). Values 
are shown as mean ± SD (standard deviation) or frequencies in percentages and (n), unless otherwise noted. 
∞SYNTAX scores reported according to core-lab analysed data. Abbreviations used: CABG; coronary artery by-
pass grafting, PCI; percutaneous coronary intervention.
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Table S3. Landmark analysis for the overall cohort and according to pre-specified subgroups of 
patients with three-vessel disease, left main coronary artery disease, diabetes, without diabetes 
and according to SYNTAX score tertiles.

Time period of landmark analysis HR (95% CI) P for interaction

All patients   0.99

	 0-5 years 1.20 (0.93 to 1.55)

	 >5-10 years 1.17 (0.91 to 1.52)

Three-vessel disease 0.59

	 0-5 years 1.52 (1.08 to 2.14)

	 >5-10 years 1.33 (0.95 to 1.87)

Left main coronary artery disease 0.58

	 0-5 years 0.85 (0.57 to 1.27)

	 >5-10 years 1.00 (0.67 to 1.49)

Diabetes 0.082

	 0-5 years 1.48 (0.93 to 2.34)

	 >5-10 years 0.83 (0.53 to 1.31)

No diabetes 0.23

	 0-5 years 1.07 (0.78 to 1.46)

	 >5-10 years 1.41 (1.02 to 1.95)

Syntax score 0-22 0.097

	 0-5 years 0.81 (0.48 to 1.36)

	 >5-10 years 1.51 (0.90 to 2.54)

Syntax score 23-32 0.92

	 0-5 years 1.05 (0.68 to 1.62)

	 >5-10 years 1.09 (0.68 to 1.74)

Syntax score ≥33 0.23

	 0-5 years 1.76 (1.16 to 2.67)

	 >5-10 years 1.23 (0.82 to 1.85)  

Table S3. HR: hazard ratio; CI: confidence interval. A HR below 1 favours Percutaneous Coronary Intervention, 
and above 1 favours Coronary Artery Bypass Graft. The p-values for interaction  are for the time-by-treatment 
interactions based on a cut-off at 5 years to distinguish between the period up to 5 years and the subsequent 
follow-up up to 10 years.
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Table S4. Multivariable Cox proportional hazard model – Sensitivity analysis

Characteristics HR (95% CI) P for interaction

Overall cohort 1.24 (1.02 – 1.48)

Type of Coronary Artery Disease 0.022

	 Left Main Disease 0.96 (0.72 – 1.27)

	 Three-Vessel Disease 1.48 (1.16 – 1.89)

Supplementary Appendix Table S4. The model included all 1800 randomized patients and was constructed 
using stepwise forward selection. Significance levels of 0.10 for both addition and removal from the model 
were used, considering all baseline variables listed Table 1 and forcing the allocated treatment and the vari-
ables used for stratification of randomization (LMCAD and diabetes) into the model. Subgroup specific esti-
mates of the hazard ratios of the primary endpoint in the LMCAD and 3VD subgroups were derived by appro-
priate linear combinations of coefficients representing treatment and the interaction between treatment and 
subgroup  (LMCAD versus 3VD). Abbreviations used: CI; confidence interval, HR; hazard ratio. 

Table S5. Multivariable Cox proportional hazard model – Included Variables.

Characteristics HR (95% CI)

Allocated treatment (PCI versus CABG) 1.23 (1.02 – 1.48)

Age, years 1.04 (1.03 – 1.05)

Bifurcation lesion 1.18 (0.95 – 1.47)

Congestive heart failure 1.34 (1.15 – 1.56)

Diabetes 1.40 (1.14 – 1.72)

EuroSCORE 1.16 (1.11 – 1.21)

Left Main Disease 1.14 (0.94 – 1.37)

Metabolic syndrome 1.39 (1.13 – 1.71)

Nicotine abuse at time of enrolment 1.46 (1.20 – 1.79)

Supplementary Appendix Table S5. The model included all 1800 randomized patients and was constructed 
using stepwise forward selection. This table represents the individual variables, with hazard ratios and 95% 
confidence intervals, that were included in the final model. Abbreviations used: CI; confidence interval, HR; 
hazard ratio.

Percutaneous coronary intervention 33



V. SUPPLEMENTARY FIGURES

Synergy between PCI with TAXUS and Cardiac Surgery: SYNTAX Extended Survival (SYNTAXES)
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V. SUPPLEMENTARY FIGURES

Supplementary Appendix Figure S1. All-cause death at maximum follow-up of patients randomized to 

PCI versus CABG (intention-to-treat population). Kaplan-Meier curves describing the probability of death in 

PCI versus CABG up to 12.9 years of follow-up. Curves were truncated at 12.9 years when only 10% of patients 

were at risk to avoid visual misinterpretation. Because the widths of 95% confidence intervals were not adjusted 

for multiple comparisons, these intervals should not be used for inference about between-group differences. 

Abbreviations used: CABG; coronary artery bypass grafting, CI; confidence interval, PCI; percutaneous 

coronary intervention.

Supplementary Appendix Figure S1. All-cause death at maximum follow-up of patients randomized to 
PCI versus CABG (intention-to-treat population). Kaplan-Meier curves describing the probability of death in 
PCI versus CABG up to 12.9 years of follow-up. Curves were truncated at 12.9 years when only 10% of patients 
were at risk to avoid visual misinterpretation. Because the widths of 95% confidence intervals were not ad-
justed for multiple comparisons, these intervals should not be used for inference about between-group differ-
ences. Abbreviations used: CABG; coronary artery bypass grafting, CI; confidence interval, PCI; percutaneous 
coronary intervention.
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Supplementary Appendix Figure S2. All-cause death at maximum follow-up of patients randomized to 

PCI versus CABG with 3VD, LMCAD, diabetes and without diabetes (intention-to-treat population).

Kaplan-Meier curves describing the probability of death in PCI versus CABG up to 12.9 years of follow-up in 

pre-specified subgroups of patients with three-vessel disease (Panel A), left main coronary artery disease (Panel 

B), with diabetes (Panel C) and without diabetes (Panel D). Curves were truncated at 12.9 years when only 10% 

of patients were at risk to avoid visual misinterpretation. Because the widths of 95% confidence intervals were 

not adjusted for multiple comparisons, these intervals should not be used for inference about between-group 

differences. Abbreviations used: CABG; coronary artery bypass grafting, CI; confidence interval, PCI; 

percutaneous coronary intervention

Supplementary Appendix Figure S2. All-cause death at maximum follow-up of patients randomized 
to PCI versus CABG with 3VD, LMCAD, diabetes and without diabetes (intention-to-treat population). 
Kaplan-Meier curves describing the probability of death in PCI versus CABG up to 12.9 years of follow-up in 
pre-specified subgroups of patients with three-vessel disease (Panel A), left main coronary artery disease (Panel 
B), with diabetes (Panel C) and without diabetes (Panel D). Curves were truncated at 12.9 years when only 10% 
of patients were at risk to avoid visual misinterpretation. Because the widths of 95% confidence intervals were 
not adjusted for multiple comparisons, these intervals should not be used for inference about between-group 
differences. Abbreviations used: CABG; coronary artery bypass grafting, CI; confidence interval, PCI; percutane-
ous coronary intervention.
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Figure S3. All-cause death at maximum follow-up of patients randomized to PCI versus CABG with low, 

intermediate and high SYNTAX scores (intention-to-treat population). Kaplan-Meier curves describing the 

probability of death in PCI versus CABG up to 12.9 years of follow-up in pre-specified subgroups of patients 

with low SYNTAX scores (0-22; panel A), intermediate SYNTAX scores (23-32; Panel B), and high SYNTAX 

scores (≥33; Panel C). SYNTAX scores were reported according to core-lab analysed data. Curves were 

Figure S3. All-cause death 
at maximum follow-up of 
patients randomized to PCI 
versus CABG with low, inter-
mediate and high SYNTAX 
scores (intention-to-treat 
population). Kaplan-Meier 
curves describing the prob-
ability of death in PCI versus 
CABG up to 12.9 years of fol-
low-up in pre-specified sub-
groups of patients with low 
SYNTAX scores (0-22; panel A), 
intermediate SYNTAX scores 
(23-32; Panel B), and high 
SYNTAX scores (≥33; Panel C). 
SYNTAX scores were reported 
according to core-lab analysed 
data. Curves were truncated 
at 12.9 years when only 10% 
of patients were at risk to 
avoid visual misinterpreta-
tion. Because the widths of 
95% confidence intervals were 
not adjusted for multiple 
comparisons, these intervals 
should not be used for infer-
ence about between-group dif-
ferences. Abbreviations used: 
CABG; coronary artery bypass 
grafting, CI; confidence inter-
val, PCI; percutaneous coro-
nary intervention.
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Supplementary Appendix Figure S4. Unadjusted subgroup analyses on 10-year all-cause death in patients 

randomized to PCI and CABG (intention-to-treat population). All-cause death after PCI versus CABG 

during 10-year follow-up in pre-specified unadjusted subgroup analyses according to baseline characteristics. 

Outcomes according to age and sex were considered exploratory. *P value for trend of log HRs across 

SYNTAX tertiles for subgroup analysis according to lesion complexity. Because the widths of 95% confidence 

intervals were not adjusted for multiple comparisons, these intervals should not be used for inference about 

between-group differences. #Patients with coronary artery disease involving all three vessels in the absence of 

left main disease. Abbreviations used: CABG; coronary artery bypass grafting, CI; confidence interval, HR; 

hazard ratio, PCI; percutaneous coronary intervention.

Supplementary Appendix Figure S4. Unadjusted subgroup analyses on 10-year all-cause death in pa-
tients randomized to PCI and CABG (intention-to-treat population). All-cause death after PCI versus CABG 
during 10-year follow-up in pre-specified unadjusted subgroup analyses according to baseline characteristics. 
Outcomes according to age and sex were considered exploratory. *P value for trend of log HRs across SYNTAX 
tertiles for subgroup analysis according to lesion complexity. Because the widths of 95% confidence intervals 
were not adjusted for multiple comparisons, these intervals should not be used for inference about between-
group differences. #Patients with coronary artery disease involving all three vessels in the absence of left main 
disease. Abbreviations used: CABG; coronary artery bypass grafting, CI; confidence interval, HR; hazard ratio, 
PCI; percutaneous coronary intervention.
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Supplementary Appendix Figure S5. Adjusted subgroup analyses on 10-year all-cause death in patients 

randomized to PCI and CABG (intention-to-treat population). All-cause death after PCI versus CABG 

during 10-year follow-up in pre-specified adjusted subgroup analyses according to baseline characteristics. *P 

value for trend of log HRs across SYNTAX tertiles for subgroup analysis according to lesion complexity. 

Because the widths of 95% confidence intervals were not adjusted for multiple comparisons, these intervals 

should not be used for inference about between-group differences. #Patients with coronary artery disease 

involving all three vessels in the absence of left main disease. Abbreviations used: CABG; coronary artery 

bypass grafting, CI; confidence interval, HR; hazard ratio, PCI; percutaneous coronary intervention.

Supplementary Appendix Figure S5. Adjusted subgroup analyses on 10-year all-cause death in patients 
randomized to PCI and CABG (intention-to-treat population). All-cause death after PCI versus CABG during 
10-year follow-up in pre-specified adjusted subgroup analyses according to baseline characteristics. *P value 
for trend of log HRs across SYNTAX tertiles for subgroup analysis according to lesion complexity. Because the 
widths of 95% confidence intervals were not adjusted for multiple comparisons, these intervals should not be 
used for inference about between-group differences. #Patients with coronary artery disease involving all three 
vessels in the absence of left main disease. Abbreviations used: CABG; coronary artery bypass grafting, CI; 
confidence interval, HR; hazard ratio, PCI; percutaneous coronary intervention.
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Supplementary Appendix Figure S6. Subgroup analyses according to SYNTAX score tertiles in 3VD and 

LMCAD subgroups at 10 year follow-up (intention-to-treat population). PCI versus CABG 10-year all-cause 

death (unadjusted and adjusted) hazard ratios in the overall cohort and pre-specified subgroups of patients 3VD and 

LMCAD according to low SYNTAX scores (0-22), intermediate SYNTAX scores (23-32) and high SYNTAX 

scores (≥33). #Patients with coronary artery disease involving all three vessels in the absence of left main disease.

Because the widths of 95% confidence intervals were not adjusted for multiple comparisons, these intervals should 

not be used for inference about between-group differences. Abbreviations used: CABG; coronary artery bypass 

grafting, CI; confidence interval, HR; hazard ratio, PCI; percutaneous coronary intervention. 

Supplementary Appendix Figure S6. Subgroup analyses according to SYNTAX score tertiles in 3VD and 
LMCAD subgroups at 10 year follow-up (intention-to-treat population). PCI versus CABG 10-year all-cause 
death (unadjusted and adjusted) hazard ratios in the overall cohort and pre-specified subgroups of patients 
3VD and LMCAD according to low SYNTAX scores (0-22), intermediate SYNTAX scores (23-32) and high SYN-
TAX scores (≥33). #Patients with coronary artery disease involving all three vessels in the absence of left main 
disease. Because the widths of 95% confidence intervals were not adjusted for multiple comparisons, these 
intervals should not be used for inference about between-group differences. Abbreviations used: CABG; coro-
nary artery bypass grafting, CI; confidence interval, HR; hazard ratio, PCI; percutaneous coronary intervention.  
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Supplementary Appendix Figure S7. Subgroup analyses according to SYNTAX score tertiles in 3VD and 

LMCAD subgroups at maximum follow-up (intention-to-treat population). PCI versus CABG 10-year all-cause 

death (unadjusted and adjusted) hazard ratios in the overall cohort and pre-specified subgroups of patients 3VD and 

LMCAD according to low SYNTAX scores (0-22), intermediate SYNTAX scores (23-32) and high SYNTAX 

scores (≥33). Because the widths of 95% confidence intervals were not adjusted for multiple comparisons, these 

intervals should not be used for inference about between-group differences. #Patients with coronary artery disease 

involving all three vessels in the absence of left main disease. Abbreviations used: CABG; coronary artery bypass 

grafting, CI; confidence interval, HR; hazard ratio, PCI; percutaneous coronary intervention. 

Supplementary Appendix Figure S7. Subgroup analyses according to SYNTAX score tertiles in 3VD and 
LMCAD subgroups at maximum follow-up (intention-to-treat population). PCI versus CABG 10-year all-
cause death (unadjusted and adjusted) hazard ratios in the overall cohort and pre-specified subgroups of pa-
tients 3VD and LMCAD according to low SYNTAX scores (0-22), intermediate SYNTAX scores (23-32) and high 
SYNTAX scores (≥33). Because the widths of 95% confidence intervals were not adjusted for multiple com-
parisons, these intervals should not be used for inference about between-group differences. #Patients with 
coronary artery disease involving all three vessels in the absence of left main disease. Abbreviations used: 
CABG; coronary artery bypass grafting, CI; confidence interval, HR; hazard ratio, PCI; percutaneous coronary 
intervention.  
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Supplementary Appendix Figure S8. Unadjusted subgroup analyses at maximum follow-up in patients 

randomized to PCI and CABG (intention-to-treat population). All-cause death after PCI versus CABG during 

maximum follow-up in pre-specified adjusted subgroup analyses according to baseline characteristics. *P value for 

trend of log HRs across SYNTAX tertiles for subgroup analysis according to lesion complexity. Because the widths 

of 95% confidence intervals were not adjusted for multiple comparisons, these intervals should not be used for 

inference about treatment effects. Because the widths of 95% confidence intervals were not adjusted for multiple 

comparisons, these intervals should not be used for inference about between-group differences. #Patients with 

coronary artery disease involving all three vessels in the absence of left main disease. Abbreviations used: CABG;

coronary artery bypass grafting, CI; confidence interval, HR; hazard ratio, PCI; percutaneous coronary intervention.

Supplementary Appendix Figure S8. Unadjusted subgroup analyses at maximum follow-up in patients 
randomized to PCI and CABG (intention-to-treat population). All-cause death after PCI versus CABG during 
maximum follow-up in pre-specified adjusted subgroup analyses according to baseline characteristics. *P value 
for trend of log HRs across SYNTAX tertiles for subgroup analysis according to lesion complexity. Because the 
widths of 95% confidence intervals were not adjusted for multiple comparisons, these intervals should not be 
used for inference about treatment effects. Because the widths of 95% confidence intervals were not adjusted 
for multiple comparisons, these intervals should not be used for inference about between-group differences. 
#Patients with coronary artery disease involving all three vessels in the absence of left main disease. Abbrevia-
tions used: CABG; coronary artery bypass grafting, CI; confidence interval, HR; hazard ratio, PCI; percutaneous 
coronary intervention.
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Supplementary Appendix Figure S9. Adjusted subgroup analyses at maximum follow-up in patients 

randomized to PCI and CABG (intention-to-treat population). All-cause death after PCI versus CABG during 

maximum follow-up in pre-specified adjusted subgroup analyses according to baseline characteristics. *P value for 

trend of log HRs across SYNTAX tertiles for subgroup analysis according to lesion complexity. Because the widths 

of 95% confidence intervals were not adjusted for multiple comparisons, these intervals should not be used for 

inference about between-group differences. #Patients with coronary artery disease involving all three vessels in the 

absence of left main disease. Abbreviations used: CABG; coronary artery bypass grafting, CI; confidence interval, 

HR; hazard ratio, PCI; percutaneous coronary intervention.

Supplementary Appendix Figure S9. Adjusted subgroup analyses at maximum follow-up in patients 
randomized to PCI and CABG (intention-to-treat population). All-cause death after PCI versus CABG during 
maximum follow-up in pre-specified adjusted subgroup analyses according to baseline characteristics. *P value 
for trend of log HRs across SYNTAX tertiles for subgroup analysis according to lesion complexity. Because the 
widths of 95% confidence intervals were not adjusted for multiple comparisons, these intervals should not be 
used for inference about between-group differences. #Patients with coronary artery disease involving all three 
vessels in the absence of left main disease. Abbreviations used: CABG; coronary artery bypass grafting, CI; 
confidence interval, HR; hazard ratio, PCI; percutaneous coronary intervention.
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Supplementary Appendix Figure S10.  PCI versus CABG 10-year all-cause death outcomes between PCI and CABG in pre-specified subgroups of 

patients three-vessel and left main coronary artery disease; with any additional coronary artery disease (intention-to-treat population). All LMCAD 

(PCI n=357, CABG n=348), isolated (PCI n=42, CABG n=49), LMCAD + 1VD (PCI n=67, CABG n=71), LMCAD + 2VD (PCI n=112, CABG n=106), 

LMCAD + 3VD (PCI n=136, CABG n=122), 3VD (PCI n=546, CABG n=549). P values, to determine potential differences between PCI versus CABG, were 

derived from a log rank test. Abbreviations used: CABG; coronary artery bypass grafting, PCI; percutaneous coronary intervention, LMCAD: left main coronary 

artery disease, 1VD: one-vessel disease, 2VD: two-vessel disease, 3VD: three-vessel disease.

Supplementary Appendix Figure S10.  PCI versus CABG 10-year all-cause death outcomes between PCI 
and CABG in pre-specified subgroups of patients three-vessel and left main coronary artery disease; with 
any additional coronary artery disease (intention-to-treat population). All LMCAD 
(PCI n=357, CABG n=348), isolated (PCI n=42, CABG n=49), LMCAD + 1VD (PCI n=67, CABG n=71), LMCAD + 2VD 
(PCI n=112, CABG n=106), LMCAD + 3VD (PCI n=136, CABG n=122), 3VD (PCI n=546, CABG n=549). P values, to 
determine potential differences between PCI versus CABG, were derived from a log rank test. Abbreviations 
used: CABG; coronary artery bypass grafting, PCI; percutaneous coronary intervention, LMCAD: left main coro-
nary artery disease, 1VD: one-vessel disease, 2VD: two-vessel disease, 3VD: three-vessel disease. 
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