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Abstract
Background: The EXCEL trial reported similar five-year rates of the primary composite outcome of 
death, myocardial infarction (MI), or stroke after percutaneous coronary intervention (PCI) compared with 
coronary artery bypass grafting (CABG) for treatment of obstructive left main coronary artery disease 
(LMCAD).
Aims: We sought to determine whether these outcomes remained consistent regardless of geography of 
enrolment.
Methods: We performed a prespecified subgroup analysis based on regional enrolment.
Results: Among 1,905 patients randomised to PCI (n=948) or CABG (n=957), 1,075 (56.4%) were 
recruited at 52 European Union (EU) centres, and 752 (39.5%) were recruited at 67 North American (NA) 
centres. EU versus NA patients varied according to numerous baseline demographics, anatomy, pharmaco-
therapy and procedural characteristics. Nonetheless, the relative rates of the primary endpoint after PCI ver-
sus CABG were consistent across EU versus NA centres at 30 days and 5 years. However, NA participants 
had substantially higher late rates of ischaemia-driven revascularisation (IDR) after PCI, driven predomi-
nantly by the need for greater target vessel and lesion revascularisation. This culminated in a significant 
difference in the relative risk of the secondary composite outcome of death, MI, stroke, or IDR at 5 years 
(pinteraction=0.02).
Conclusions: In the EXCEL trial, the relative risks for the 30-day and five-year primary composite out-
come of death, MI or stroke after PCI versus CABG were consistent irrespective of geography. However, 
five-year rates of IDR after PCI were significantly higher in NA centres, a finding the Heart Team and 
patients should consider when making treatment decisions. ClinicalTrials.gov identifier: NCT01205776
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Abbreviations
CABG coronary artery bypass graft
CAD coronary artery disease
CoCr cobalt-chromium
DES drug-eluting stents
EES everolimus-eluting stents
EU European Union
HR hazard ratio
IDR ischaemia-driven revascularisation
IVUS intravascular ultrasound
NA North American
PCI percutaneous coronary intervention

Introduction
Percutaneous coronary intervention (PCI) is now established as 
the most commonly used technique for coronary revascularisa-
tion, while coronary artery bypass grafting (CABG) is still consid-
ered the gold standard for complex coronary artery disease (CAD). 
Coronary intervention with drug-eluting stents (DES), however, is 
increasingly utilised in higher-risk patients, including those with 
obstructive left main (LM) CAD. Furthermore, in the LMCAD 
subgroup of patients in the SYNTAX trial with low and moderate 
anatomic complexity (SYNTAX score ≤32), PCI with first-gen-
eration DES was comparable to CABG at five-year follow-up1,2. 
This hypothesis-generating subgroup analysis from SYNTAX was 
the catalyst for the Evaluation of XIENCE versus Coronary Artery 
Bypass Surgery for Effectiveness of Left Main Revascularization 
(EXCEL) trial, in which select patients with LMCAD had fewer 
adverse events within 30 days and similar three-year and five-year 
rates of the primary composite outcome of all-cause mortality, 
myocardial infarction (MI), or stroke at three years after PCI with 
everolimus-eluting stents (EES) and CABG3,4.

The relative outcomes after PCI or CABG, however, may vary 
according to patient demographics, operator expertise and tech-
nique, and adjunctive pharmacotherapies used with respect to the 
different locations enrolling in EXCEL, a large, international trial 
that recruited individuals from 17 countries. We thus performed 
a prespecified substudy of the EXCEL trial by analysing the rel-
ative differences in the short- and long-term outcomes from the 
EXCEL trial at European Union (EU) and North American (NA) 
recruitment centres. Our aim was to determine whether outcomes 
remained consistent despite known geographic variations in 
patient characteristics and clinical practice.

Editorial, see page 1048

Methods
The present report describes a prespecified subgroup analysis 
according to geographic region of enrolment in the EXCEL trial. 
Outcomes were assessed among patients enrolled in EU versus 
NA centres. As per the original trial protocol, the current subgroup 
analysis would be considered exploratory and hypothesis-generat-
ing as the trial was underpowered for comparative assessment of 
PCI versus CABG in any subgroup. There was no predefined time 

point for the current investigation, so all data to five-year follow-
up have been analysed.

STUDY DESIGN
The EXCEL trial design and rationale along with the principal 
three- and five-year results have been reported previously3-5. In 
brief, EXCEL was a prospective, international, open-label, mul-
ticentre randomised trial that compared the safety and effec-
tiveness of PCI using the XIENCE cobalt-chromium EES 
(CoCr-EES; Abbott Vascular) platform versus CABG for obstruc-
tive LMCAD. Patients were enrolled from 126 centres in the EU, 
USA, Canada, South America, Asia, and Australia.

Inclusion criteria were unprotected LMCAD with a visually esti-
mated angiographic diameter stenosis ≥70%, or ≥50% but <70% if 
deemed haemodynamically significant by invasive or non-invasive 
testing; site-assessed SYNTAX score ≤32; and clinical equipoise 
for revascularisation by PCI or CABG as per a local Heart Team 
consensus. Complete details of the inclusion and exclusion cri-
teria have been reported3,5. The trial was conducted according to 
the Declaration of Helsinki and Good Clinical Practice and was 
approved by the investigational review board or research ethics 
committee at each participating centre. All participants gave their 
informed consent.

Randomisation was stratified according to recruiting site, 
the presence or absence of medically treated diabetes, and site-
assessed SYNTAX score. Procedural recommendations were per 
standard of care3,5. Intravascular ultrasound (IVUS) to guide PCI 
was strongly recommended. For CABG, arterial bypass conduits 
and epi-aortic and transoesophageal echocardiography were rec-
ommended. Daily aspirin was mandatory in all patients. An adeno-
sine diphosphate (ADP) platelet receptor antagonist was initiated 
prior to PCI and was continued for at least one year. Its use was 
optional after CABG according to local practice. Clinical follow-
up was performed at 1 month, 6 months, 1 year, and annually up 
to five years.

ENDPOINTS
The primary endpoint was the composite of all-cause mortality, 
MI, or stroke at three years. Major powered secondary endpoints 
included the composite endpoint at 30 days, and the composite of 
death, MI, stroke, or ischaemia-driven revascularisation (IDR) at 
3 years. All patients were followed up to 5 years. The definitions 
of all endpoints have been reported previously3,5. An independent 
committee adjudicated primary and secondary events after review 
of original source documents. An independent angiographic core 
laboratory assessed the extent of CAD at baseline and residual 
SYNTAX scores5.

STATISTICAL ANALYSIS
Discrete variables are expressed as percentages with frequencies 
and were compared by the χ2 or Fisher’s exact tests. Continuous 
variables are reported as mean±standard deviation and were com-
pared by t-test if normally distributed or the Wilcoxon rank-sum 
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test for a non-parametric distribution. Event rates were based on 
Kaplan-Meier estimates in time-to-first-event analyses. Hazard 
ratios (HR) with 95% confidence intervals (CI) were determined 
by Cox regression analysis, and event rates were compared with 
the log-rank test. Interaction testing was performed to deter-
mine whether the relative risk of the major outcome measures at 
30 days, 3 years and 5 years after PCI versus CABG varied by 
geographic location. All analyses were performed in the intention-
to-treat population. A two-sided p-value <0.05 was considered sig-
nificant. All statistical analyses were performed with SAS version 
9.4 (SAS Institute, Cary, NC, USA).

Results
Between September 2010 and March 2014, 1,905 patients with 
LMCAD were randomised to PCI (n=948) versus CABG (n=957). 
Of those, 1,075 (56.4%) patients were recruited at 52 EU centres 
and 752 (39.5%) were recruited at 67 NA centres (including 549 
from the USA and 203 from Canada). The remaining 78 (4.1%) 
participants were recruited from seven sites in Argentina, Brazil, 
South Korea, and Australia.

BASELINE PATIENT CHARACTERISTICS, PROCEDURES, AND 
MEDICATIONS
As shown in Table 1, there were significantly more women recruited 
in the NA cohort. The NA cohort also had a higher body mass index 
and more cases of hypertension, diabetes, history of anaemia, and 
prior PCI compared to those in the EU; however, the EU cohort 
recruited individuals with more complex coronary anatomy (higher 
SYNTAX scores and more distal LM bifurcation involvement). The 
baseline demographic and angiographic characteristics in patients 
randomised to PCI versus CABG within each region were generally 
well balanced (Supplementary Table 1).

PCI procedures in the EU compared with NA had a longer delay 
from randomisation to intervention, were more likely to use radial 
access but less likely to employ haemodynamic support, had fewer 
treated lesions with fewer stents used despite a similar SYNTAX 
score, were less likely to have post-dilatation performed, and had 
a longer total hospital stay (Table 2). CABG procedures in the EU 
compared with NA also had a greater time interval between ran-
domisation and surgery, were more likely to be off-pump and use 
all arterial grafts (although fewer vessels were bypassed despite 
a higher SYNTAX score), were less likely to employ ultrasound 

Table 1. Baseline demographic and angiographic characteristics according to region of enrolment.

European Union 
(n=1,075)

North America 
(n=752)

p-value
Odds ratio 
[95% CI]

Age, years 66.0±9.4 66.0±9.9 0.91 –

Sex, male 853/1,075 (79.3%) 555/752 (73.8%) 0.006 0.93 [0.88-0.98]

Hyperlipidaemia 734/1,073 (68.4%) 542/750 (72.3%) 0.08 1.06 [0.99-1.12]

Hypertension 764/1,074 (71.1%) 582/752 (77.4%) 0.003 1.09 [1.03-1.15]

Smoking, current 229/1,067 (21.5%) 174/746 (23.3%) 0.34 0.90 [0.72-1.12]

Prior stroke or transient ischaemic attack 61/1,073 (5.7%) 49/752 (6.5%) 0.46 0.86 [0.59-1.27]

Congestive heart failure 76/1,070 (7.1%) 49/751 (6.4%) 0.55 1.12 [0.77-1.63]

Diabetes mellitus 272/1,074 (25.3%) 252/752 (33.5%) 0.0001 0.67 [0.55-0.83]

History of anaemia 211/1,064 (19.8%) 241/747 (32.3%) <0.0001 0.52 [0.42-0.64]

Prior percutaneous coronary intervention 156/1,073 (14.5%) 164/751 (21.8%) <0.0001 0.61 [0.48-0.78]

Prior myocardial infarction 182/1,067 (17.1%) 140/742 (18.8%) 0.33 0.89 [0.69-1.13]

Clinical presentation

STEMI within 7 days 17/1,063 (1.6%) 10/750 (1.3%) 0.65 1.20 [0.55-2.64]

NSTEMI within 7 days 106/1,063 (10.0%) 134/750 (17.9%) <0.0001 0.51 [0.39-0.67]

UA without recent myocardial infarction 267/1,068 (25.0%) 183/751 (24.4%) 0.76 1.03 [0.83-1.28]

Stable angina without myocardial infarction 593/1,068 (55.5%) 367/751 (48.9%) 0.005 1.31 [1.08-1.58]

Left ventricular ejection fraction, % 57.1±9.4 56.7±9.1 0.51 –

Body mass index, kg/m2 28.1±4.3 29.7±5.7 <0.0001 –

SYNTAX score* 27.2±9.3 25.3±9.2 <0.0001 –

Any LM complex bifurcation or trifurcation disease* 907/1,066 (85.1%) 592/739 (80.1%) 0.006 1.42 [1.11-1.81]

Number of 
diseased non-LM 
coronary arteries†

1 340/1,041 (32.7%) 250/725 (34.7%) 0.42 0.92 [0.75-1.13]

2 393/1,041 (37.8%) 234/725 (32.5%) 0.02 1.27 [1.04-1.55]

3 136/1,041 (13.1%) 116/725 (16.0%) 0.08 0.79 [0.60-1.03]

Data are n (%) or mean±standard deviation. *Core lab assessment. †Diameter stenosis ≥50% by quantitative coronary angiography. LM: left main 
coronary artery; NSTEMI: non-ST-segment elevation myocardial infarction; STEMI: ST-segment elevation myocardial infarction; UA: unstable angina
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screening, and were shorter in duration but had a longer total hos-
pital stay (Table 3).

There were numerous regional differences in medication use 
(Supplementary Table 2, Supplementary Table 3). In general, 
EU sites were less likely to use more potent P2Y12 platelet inhibi-
tors and bivalirudin in PCI patients, were less likely to treat post-
CABG patients with dual antiplatelet therapy at hospital discharge, 
used lower doses of aspirin, and were more likely to use antago-
nists of the renin-angiotensin system.

OUTCOMES
The 30-day composite secondary endpoint of death, protocol-
defined MI, or stroke and its individual components did not 
vary substantially overall with respect to region of enrolment 
(Supplementary Table 4), although all-cause mortality was greater 
in the EU. At 3 and 5 years there were similar death rates by 
region, but IDR was more common among patients enrolled in 
NA compared with EU sites, which culminated in a significant dif-
ference in the combined endpoint of death, MI, stroke, or IDR at 
5 years (Supplementary Table 4).

Thirty-day, 3-year, and 5-year outcomes according to PCI ver-
sus CABG by region are shown in Table 4. The 30-day composite 
of death, MI, or stroke occurred less frequently after PCI com-
pared with CABG, driven by fewer MI events. This reduction was 
consistent in EU and NA centres (pinteraction=0.09).

At 3 years, there were no significant differences in the pri-
mary composite endpoint of death, MI, or stroke between PCI and 
CABG according to geographic recruitment region. The relative 
3-year rates of death, MI, stroke, or IDR, however, continued to 
diverge between the treatment groups in the NA cohort, driven 
by significantly higher IDR rates after PCI. A test for interaction 
demonstrated a borderline significant difference for the effect of 
PCI versus CABG on the 3-year composite of death, MI, stroke, 
or IDR between the EU and NA (pinteraction=0.05) (Table 4).

At 5-year follow-up the relative rates of the composite of death, 
MI, or stroke after PCI and CABG were not different between 
enrolment regions. However, the greater rate of IDR after PCI 
compared with CABG in NA centres continued to increase more 
so among patients enrolled in NA compared with EU sites. This 
culminated in a significant difference in the risk of the 5-year 
composite of death, MI, stroke, or IDR after PCI versus CABG 
between EU and NA centres (pinteraction=0.02) (Central illustration). 
The higher rates of IDR after PCI noted at both 3 and 5 years 
in both the EU and NA cohorts were predominantly driven by 
increased target vessel revascularisations, the majority of which 
were target lesion revascularisations. Kaplan-Meier analyses of 
both the primary composite endpoint of death, MI and stroke 
and major secondary endpoint of death, MI, stroke, and IDR, 
assessed by region and by revascularisation modality, are shown 
in Figure 1A-Figure 1D and Figure 2A-Figure 2D, respectively.

Table 2. Percutaneous left main revascularisation procedures according to region of enrolment.

PCI procedural characteristics
European Union 

(n=534)
North America 

(n=381)
p-value

Odds ratio 
[95% CI]

Time from randomisation to first procedure, days 4.0±6.3 2.2±3.0 <0.0001 –

Total SYNTAX score (core lab) 27.1±8.6 26.5±9.0 0.42 –

Arterial access site: radial 193/574 (33.6%) 80/414 (18.3%) <0.0001 2.11 [1.57-2.85]

Haemodynamic support used during procedure 12/573 (2.1%) 38/414 (9.2%) <0.0001 0.21 [0.11-0.41]

Planned staged procedures 48/574 (8.4%) 40/414 (9.7%) 0.48 0.85 [0.55-1.32]

Use of intravascular ultrasound 392/529 (74.1%) 300/375 (80.0%) 0.04 0.72 [0.52-0.98]

Use of fractional flow reserve 40/529 (7.6%) 38/374 (10.2%) 0.17 0.72 [0.45-1.15]

Direct stenting of LMCAD 81/527 (15.4%) 38/369 (10.3%) 0.03 1.58 [1.05-2.39]

Planned PCI on the distal left main bifurcation 325/527 (61.7%) 183/369 (49.6%) 0.0003 1.64 [1.25-2.14]

Provisional one-stent strategy 219/325 (67.4%) 114/183 (61.3%) 0.25 1.25 [0.86-1.83]

Planned two-stent strategy 106/325 (32.6%) 69/183 (37.7%) 0.25 0.80 [0.55-1.17]

Number of vessels undergoing PCI (LM and non-LM) 1.7±0.8 1.7±0.8 0.17 –

Number of stents implanted per patient 2.4±1.5 2.6±1.6 0.03 –

Number of lesions treated per patient 1.8±1.0 2.0 ±1.2 0.06 –

Post-stent dilation for LM lesions 459/520 (88.3%) 339/367 (92.4%) 0.05 0.62 [0.39-0.99]

Post-stent dilation for non-LM lesions 216/467 (46.3%) 275/395 (69.6%) <0.0001 0.38 [0.28-0.50]

Procedural complications* 57/574 (9.9%) 45/414 (10.9%) 0.63 0.90 [0.60-1.37]

Days of in-patient hospitalisation 6.0±5.4 4.3±3.8 <0.0001 –

Data are n (%) or mean±SD. *Chest pain >10 minutes; prolonged ECG changes >10 minutes; slow coronary flow; no reflow; distal embolisation; side 
branch closure; acute vessel closure; perforation; stent thrombosis; cardiac tamponade; cardiac arrest; ventricular arrhythmias; bradyarrhythmias or 
heart block; intubation; hypotension; stroke; coronary dissection; aortic dissection; bleeding. LM: left main coronary artery; LMCAD: left main coronary 
artery disease; PCI: percutaneous coronary intervention
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Table 3. Surgical left main revascularisation procedures according to region of enrolment.

CABG procedural characteristics
European Union 

(n=541)
North America 

(n=371)
p-value

Odds ratio 
[95% CI]

Time from randomisation to first procedure, days 8.4±18.4 4.3±4.4 <0.0001 –
Total SYNTAX score (core lab) 27.4±9.9 24.1±9.3 <0.0001 –

Bypass duration, mins 79.8±35.7 87.5±52.7 0.45 –

Off-pump CABG 200/520 (38.5%) 56/359 (15.6%) <0.0001 3.38 [2.42-4.73]

Cross-clamp duration, mins 54.9±27.6 55.3±27.5 0.98 –

Intermittent cross-clamp 72/320 (22.5%) 109/303 (36.0%) 0.0002 0.52 [0.36-0.73]

Number of grafts per subject, total 2.7±0.8 2.8±0.8 0.30 –

Arterial conduits 1.5±0.7 1.2±0.5 <0.0001 –

Venous conduits 1.0±0.9 1.5±0.9 <0.0001 –

Any internal mammary artery used per individual 511/517 (98.8%) 355/359 (98.9%) 1.00 0.96 [0.27-3.43]

Only arterial grafts used 176/520 (33.8%) 40/359 (11.1%) <0.0001 4.08 [2.80-5.94]

Number of native vessels bypassed 2.2±0.5 2.3±0.6 0.006 –

Haemodynamic support used during procedure 17/520 (3.3%) 14/359 (3.9%) 0.62 0.83 [0.41-1.71]

Intraoperative epi-aortic ultrasound 11/520 (2.1%) 102/359 (28.4%) <0.0001 0.05 [0.03-0.10]

Intraoperative transoesophageal echocardiogram 154/520 (29.6%) 225/359 (62.7%) <0.0001 0.25 [0.19-0.33]

Procedural complications* 46/520 (8.8%) 39/359 (10.9%) 0.32 0.80 [0.51-1.25]

Time from anaesthesia to skin closure, mins 232.5±66.1 257.8±76.7 <0.0001 –

Days of in-patient hospitalisation 14.4±10.6 10.0±6.9 <0.0001 –

Data are n (%) or mean±SD. *Aortic dissection; supraventricular tachycardia; ventricular tachycardia/fibrillation; bradyarrhythmia; deep sternal wound 
infection; dialysis; hypotension; hypoxaemia; neurologic dysfunction; repeat sternotomy for bleeding; respiratory failure/prolonged intubation; renal 
failure; sepsis or endocarditis; stroke; injury to a cardiac structure. CABG: coronary artery bypass graft

Outcomes PCI vs CABG Hazard ratio PCl vs CABG Hazard ratio Consistency
 European Union [95% CI] North America [95% CI] EU vs NA
 (n=1,075)  (n=752) 
30 days
Death/Ml/Stroke 4.7% vs 8.5% 0.52 [0.32-0.87] 5.3% vs 5.7% 0.93 [0.49-1.74] Yes (pint=0.09)
IDR 0.6% vs 1.5% 0.37 [0.10-1.38] 1.1% vs 0.8% 1.31 [0.29-5.89] –
Death/MI/Stroke/ lDR 4.7% vs 9.0% 0.49 [0.30-0.80] 5.3% vs 6.0% 0.88 [0.47-1.65] Yes (pint=0.08)

5 years
Death/Ml/Stroke 21.1% vs 19.6% 1.09 [0.81-1.48] 24.2% vs 17.3% 1.57 [1.09-2.26] Yes (pint=0.07)
IDR 13.4% vs   9.3% 1.53 [1.03-2.27] 22.9% vs 10.9% 2.48 [1.63-3.78] –
Death/MI/Stroke/ lDR 28.5% vs 24.7% 1.22 [0.92-1.61] 36.9% vs 24.1% 1.91 [1.38-2.64] No (pint=0.02)

Central illustration. Geographical variations in left main coronary artery revascularisation outcomes from the EXCEL trial. CABG: coronary 
artery bypass graft; CI: confidence interval; EU: European Union; IDR: ischaemia-driven revascularisation; MI: myocardial infarction; 
NA: North America; PCI: percutaneous coronary intervention; pint: p-value for interaction



1086

EuroIntervention 2
0

2
2

;17:10
81-10

9
0

Discussion
The impact of geographic variation in the management of obstruc-
tive LMCAD has been incompletely characterised6. Patient 
risk factors and methods and outcomes of PCI and CABG are 
known to vary within and between the EU, NA, and other geog-
raphies7-12; therefore, an analysis of participant and procedural 
characteristics in the regions contributing patients to the EXCEL 
trial was considered important to contextualise the results of this 
landmark study.

A recent systematic review and meta-analysis of 701 PCI tri-
als reported that NA centres tended to recruit a greater percent-
age of hypertensive and hyperlipidaemic patients, whereas Asian 
centres included more diabetics and smokers. EU centres enrolled 
a greater proportion of male participants whilst NA recruited more 
women10. The population breakdown from EXCEL was consist-
ent with this analysis. Differences in patient characteristics by 
geography may also impact on outcomes. In a meta-analysis of 
the SYNTAX, PRECOMBAT, and BEST trials, a sex-treatment 
interaction was observed between the Asian (PRECOMBAT and 
BEST) and Western (SYNTAX) trials11. Female sex favoured 
CABG in the SYNTAX trial (pinteraction=0.02) but not in the Asian 

studies. There was no sex-treatment interaction in EXCEL, with 
equitable rates of PCI and CABG in the EU versus NA compar-
ison (Supplementary Table 1). Substantial diversity in cardio-
vascular risk profile, adjunct pharmacotherapy, and aspects of the 
surgical and percutaneous approaches used between individual 
countries also contributed to varying event rates in SYNTAX12, 
illustrating the potential variability inherent in global multicentre 
clinical trials13,14.

EXCEL is the largest trial to date comparing PCI versus CABG 
for treatment of LMCAD. While the protocol mandated some 
restriction on the types of patients enrolled (e.g., low and inter-
mediate SYNTAX scores with equipoise for revascularisation by 
PCI or CABG), the procedural techniques and adjunct pharma-
cotherapies employed were largely left to investigator discretion, 
which has the presumed benefit of reflecting real-world practice 
but inevitably gives rise to variation at regional, national, and con-
tinental levels. Designating a strictly proscriptive homogenous 
approach to LMCAD revascularisation for every recruiting centre 
would in theory enhance capture of patient- and procedure-related 
differences in outcome and diminish operator-related confounding, 
but in practice it would be almost impossible to achieve given 

Table 4. Endpoints by geography.

European Union North America p-value for 
interactionPCI (n=534) CABG (n=541) HR [95% CI] PCI (n=381) CABG (n=371) HR [95% CI]

30-day outcomes
Death, MI, stroke 4.7% 8.5% 0.52 [0.32-0.87] 5.3% 5.7% 0.93 [0.49-1.74] 0.09

Death 1.5% 1.1% 1.32 [0.45-3.82] 0.3% 0.3% 0.98 [0.06-15.72] –

MI 3.2% 6.6% 0.46 [0.25-0.83] 5.0% 4.4% 1.17 [0.59-2.32] –

Stroke 0.6% 1.1% 0.49 [0.12-1.97] 0.5% 1.6% 0.32 [0.06-1.61] –

Death, MI, stroke, IDR 4.7% 9.0% 0.49 [0.30-0.80] 5.3% 6.0% 0.88 [0.47-1.65] 0.08

IDR 0.6% 1.5% 0.37 [0.10-1.38] 1.1% 0.8% 1.31 [0.29-5.89] –

Definite ST or GO 0.4% 1.3% 0.28 [0.06-1.35] 0.3% 0.8% 0.32 [0.03-3.13] –

3-year outcomes
Death, MI, stroke 15.1% 15.4% 0.97 [0.69-1.35] 16.1% 12.8% 1.33 [0.88-2.02] 0.16

Death 7.7% 6.3% 1.24 [0.77-2.00] 8.4% 4.8% 1.86 [1.01-3.43] –

MI 7.5% 8.6% 0.84 [0.54-1.32] 9.2% 6.9% 1.37 [0.80-2.34] –

Stroke 2.3% 3.9% 0.58 [0.28-1.20] 2.8% 4.5% 0.60 [0.27-1.34] –

Death, MI, stroke, IDR 21.3% 19.2% 1.13 [0.83-1.53] 26.5% 17.9% 1.71 [1.20-2.44] 0.05

IDR 10.5% 6.9% 1.53 [1.00-2.34] 16.8% 8.1% 2.37 [1.47-3.81] –

Definite ST or GO 1.0% 5.3% 0.17 [0.07-0.46] 0.6% 5.4% 0.10 [0.02-0.42] –

5-year outcomes
Death, MI, stroke 21.1% 19.6% 1.09 [0.81-1.48] 24.2% 17.3% 1.57 [1.09-2.26] 0.07

Death 12.2% 10.2% 1.24 [0.84-1.83] 14.4% 8.7% 1.82 [1.13-2.92] –

MI 9.6% 9.5% 0.98 [0.65-1.49] 12.5% 7.6% 1.72 [1.04-2.85] –

Stroke 3.2% 5.0% 0.62 [0.33-1.17] 3.1% 5.8% 0.52 [0.25-1.11] –

Death, MI, stroke, IDR 28.5% 24.7% 1.22 [0.92-1.61] 36.9% 24.1% 1.91 [1.38-2.64] 0.02

IDR 13.4% 9.3% 1.53 [1.03-2.27] 22.9% 10.9% 2.48 [1.63-3.78] –

Definite ST or GO 1.4% 6.4% 0.20 [0.09-0.47] 0.9% 7.0% 0.11 [0.03-0.38] –

Event rates are Kaplan-Meier estimates. CABG: coronary artery bypass graft; GO: graft occlusion; IDR: ischaemia-driven revascularisation; 
MI: myocardial infarction; PCI: percutaneous coronary intervention; ST: stent thrombosis
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Figure 1. Rates of death, myocardial infarction, or stroke up to 5 years. A) PCI versus CABG at EU sites. B) PCI versus CABG at NA sites. 
C) PCI at EU versus NA sites. D) CABG at EU versus NA sites. CABG: coronary artery bypass grafting; CI: confidence interval; 
EU: European Union; HR: hazard ratio; MI: myocardial infarction; NA: North American; PCI: percutaneous coronary intervention

the differences in demographics, healthcare funding infrastructure, 
and operator expertise.

Of note, the higher absolute and relative rates of IDR after PCI 
in NA compared with EU centres were associated with a signifi-
cant difference between treatments in the prespecified secondary 
composite endpoint of death, MI, stroke, or IDR at 3 and 5 years in 
NA (Table 4). The difference in IDR was driven by repeat revas-
cularisation of the target lesion and vessel. The reasons for this are 
probably multifactorial. NA centres recruited more patients with 
diabetes, hypertension, and those who had prior PCI or MI (within 
the last two months) at the time of randomisation. This might 
indicate a relatively higher-risk cohort more prone to restenosis. 
Less operator experience with LM PCI in NA compared with EU 
sites may also have had an impact; unfortunately, while all sites 
were pre-qualified as having a minimum expertise in LM PCI and 
CABG procedures, detailed site and operator procedural experi-
ence was not collected to afford further volume-outcomes analy-
sis. There were significant differences in the prescription of statins 
and antagonists of the renin-angiotensin axis and the duration of 
dual antiplatelet therapy administration following PCI between the 

EU versus NA, but these variations, although potentially contribu-
tory, cannot wholly account for the disparity in IDR rates. The 
threshold for reintervention after PCI may also be lower at NA 
compared with EU centres, driven either by more frequent assess-
ments, greater rates of stress testing, reimbursement, or by concern 
about the implications of restenosis after LM intervention. The 
EXCEL study was not designed to assess which of these possibili-
ties drove the differences in IDR rates between the geographies.

Nonetheless, despite these differences, the major primary 5-year 
composite endpoint of death, MI or stroke occurred with similar 
relative frequency after treatment with PCI versus CABG across 
the different geographies. This constancy may be a reflection of 
the experience of the sites participating in EXCEL and a testa-
ment to the favourable outcomes after EES and internal mam-
mary artery use in nearly all patients undergoing PCI and CABG, 
respectively.

Limitations
Enrolling site location was not a stratification variable and, 
although the baseline characteristics of patients randomised to PCI 
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versus CABG within each geographic region were well balanced, 
differences in unmeasured confounders cannot be excluded. The 
regions of enrolment are subgroups, and as such were individually 
underpowered for hypothesis testing. We thus relied on tests for 
interaction to examine whether relative outcomes for PCI versus 
CABG varied across the geographies; however, interaction test-
ing is also inherently underpowered. We cannot, therefore, exclude 
small differences in outcomes between regions. This is particularly 
true for the individual components of the primary endpoint. Of 
note, however, by inspection, late MI rates tended to be greater 
after PCI compared with CABG, more so in NA sites compared 
with EU sites. It is unknown whether the greater rate of late repeat 
revascularisation after PCI in NA contributed to this difference 
or was a consequence (to treat late spontaneous MIs or MIs due 
to restenosis). The use of stress testing during follow-up and the 
exact reasons for reintervention were not collected in detail in the 
EXCEL trial. Further study is warranted to understand the greater 
utilisation of IDR in NA. Similarly, the greater 30-day mortality 
observed in the EU in the present study (which was attenuated 

with long-term follow-up) cannot entirely be explained by EU 
centres recruiting individuals with more complex coronary ana-
tomy since patients enrolled at NA centres had greater rates of 
comorbidities, previous interventions and more acute clinical pres-
entations. Additional studies are required to determine whether 
the numerous patient and procedural differences between the EU 
and NA translate into differences in early mortality after complex 
intervention. Only 78 patients were enrolled from South America, 
Asia, and Australia, precluding meaningful assessment of out-
comes from these regions. Finally, the present results do not apply 
to patients with operator-assessed high SYNTAX scores, in whom 
PCI is generally not recommended in operative candidates.

Conclusions
The present prespecified subgroup analysis demonstrates that, 
despite widespread variation in demographic and angiographic fea-
tures of the enrolled patients and the PCI and CABG techniques 
and medications used, the 30-day, 3-year and 5-year results of the 
EXCEL trial were consistent across the enrolling geographies for 
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Figure 2. Rates of death, myocardial infarction, stroke, or ischaemia-driven revascularisation up to 5 years. A) PCI versus CABG at EU sites. 
B) PCI versus CABG at NA sites. C) PCI at EU versus NA sites. D) CABG at EU versus NA sites. CABG: coronary artery bypass grafting; 
CI: confidence interval; EU: European Union; HR: hazard ratio; MI: myocardial infarction; NA: North American; PCI: percutaneous 
coronary intervention
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the primary endpoint of death, stroke or MI in patients randomised 
to PCI versus CABG. As these are generally accepted as the most 
important endpoints after revascularisation and represented the pow-
ered primary composite outcome for the study, the principal results 
from the EXCEL trial that PCI and CABG offer comparable long-
term outcomes for selected patients with LMCAD may be general-
ised to the EU and NA (the USA and Canada). However, a lower 
rate of adverse periprocedural events occurred within 30 days after 
PCI compared with CABG (a finding also consistent between the 
EU and NA), an outcome that was counterbalanced by a lower rate 
of adverse events during long-term follow-up after CABG. The 
decision to choose PCI versus CABG for patients with LMCAD 
at experienced centres should thus be made by a Heart Team and 
tailored to individualised risk factors and preferences. Whether the 
patient resides in the EU or NA need not be a major factor affect-
ing this clinical decision. However, the substantial difference in the 
follow-up utilisation of IDR after PCI compared with CABG in 
NA centres (compared with a smaller increase in late IDR after 
PCI in EU centres) should be acknowledged and taken into account 
by physicians and patients when choosing between procedures.

Impact on daily practice
The international EXCEL trial demonstrated that percutaneous 
coronary intervention (PCI) and coronary artery bypass graft 
(CABG) surgery have comparable 5-year rates of the compos-
ite primary endpoint of death, stroke, or myocardial infarction 
when used to treat obstructive left main coronary artery dis-
ease (LMCAD) with low to intermediate anatomical complex-
ity. Despite the substantial geographical variation in adjunctive 
pharmacotherapy and anatomical and procedural characteris-
tics, the relative 30-day, 3-year and 5-year primary composite 
outcomes after PCI versus CABG were consistent with respect 
to participating centre geography and mode of revascularisa-
tion. The principal finding from EXCEL of comparable 5-year 
rates of major adverse outcomes after PCI and CABG for left 
main disease thus apply to patients enrolled in EU and NA cen-
tres. Significantly, higher long-term rates of ischaemia-driven 
revascularisation after PCI versus CABG were observed among 
patients enrolled in NA centres. The reasons for this are prob-
ably multifactorial in origin and warrant further investigation.

Funding
The EXCEL trial was funded by Abbott Vascular (Santa Clara, 
CA, USA).

Conflict of interest statement
A. de Belder reports grant support from Abbott Vascular and 
Medtronic, and consultancy/honoraria from Boston Scientific 
Corporation. D.E. Kandzari reports institutional research/grant 
support from Abbott Vascular, Biotronik, Boston Scientific, 
Cardiovascular Systems, Medtronic, and Teleflex, personal con-
sulting honoraria from Cardiovascular Systems, and Medtronic. 

N.J. Lembo reports being on the advisory board of Abbott Vascular, 
and on the speakers bureau of Abbott Vascular, Boston Scientific, 
Medtronic, and Abiomed. P.W. Serruys reports being a consult-
ant for Biosensors, Sinomed, SMT, Balton sp, Philips/Volcano, 
Xeltis, HeartFlow, Novartis, and Meril Life, and being a DSMB 
member for PROSPECT ABSORB. A.P. Kappetein reports being 
an employee of Medtronic. J.F. Sabik III reports being a con-
sultant for Medtronic, being on the advisory board of Medtronic 
Cardiac Surgery, and being Abbott North America Surgical PI 
for the EXCEL trial (no payments). G.W. Stone reports speaker 
or other honoraria from Terumo, Infraredx, and Cook, being 
a consultant to Valfix, TherOx, Robocath, HeartFlow, Ablative 
Solutions, Vectorious, Miracor, Neovasc, Abiomed, Ancora, Elucid 
Bio, Occlutech, CorFlow, Reva, MAIA Pharmaceuticals, Vascular 
Dynamics, Shockwave, V-Wave, Cardiomech, and Gore, and 
equity/options from Ancora, Cagent, Applied Therapeutics, Biostar 
family of funds, SpectraWave, Orchestra Biomed, Aria, Cardiac 
Success, Valfix, and MedFocus family of funds. In addition, Mount 
Sinai Hospital receives grants from Abbott for research, and the 
Cardiovascular Research Foundation receives payments to the insti-
tution from Abbott for biostatistics, clinical events committee and 
core laboratory work on the clinical trials and for support to attend 
meetings. The other authors have no conflicts of interest to declare.

References
1. Serruys PW, Morice MC, Kappetein AP, Colombo A, Holmes DR, Mack MJ, 
Stahle E, Feldman TE, van den Brand M, Bass EJ, Van Dyck N, Leadley K, 
Dawkins KD, Mohr FW; SYNTAX Investigators. Percutaneous coronary intervention 
versus coronary-artery bypass grafting for severe coronary artery disease. N Engl J 
Med. 2009;360:961-72.

2. Morice MC, Serruys PW, Kappetein AP, Feldman TE, Stahle E, Colombo A, 
Mack MJ, Holmes DR, Torracca L, van Es GA, Leadley K, Dawkins KD, Mohr F. 
Outcomes in patients with de novo left main disease treated with either percutaneous 
coronary intervention using paclitaxel-eluting stents or coronary artery bypass graft 
treatment in the Synergy Between Percutaneous Coronary Intervention with TAXUS 
and Cardiac Surgery (SYNTAX) trial. Circulation. 2010;121:2645-53.

3. Stone GW, Sabik JF, Serruys PW, Simonton CA, Généreux P, Puskas J, Kandzari DE, 
Morice MC, Lembo N, Brown WM 3rd, Taggart DP, Banning A, Merkely B, Horkay F, 
Boonstra PW, van Boven AJ, Ungi I, Bogats G, Mansour S, Noiseux N, Sabate M, 
Pomar J, Hickey M, Gershlick A, Buszman P, Bochenek A, Schampaert E, Page P, 
Dressler O, Kosmidou I, Mehran R, Pocock SJ, Kappetein AP; EXCEL Trial 
Investigators. Everolimus-Eluting Stents or Bypass Surgery for Left Main Coronary 
Artery Disease. N Engl J Med. 2016;375:2223-35.

4. Stone GW, Kappetein AP, Sabik JF, Pocock SJ, Morice MC, Puskas J, Kandzari DE, 
Karmpaliotis D, Brown WM 3rd, Lembo NJ, Banning A, Merkely B, Horkay F, 
Boonstra PW, van Boven AJ, Ungi I, Bogats G, Mansour S, Noiseux N, Sabate M, 
Pomar J, Hickey M, Gershlick A, Buszman PE, Bochenek A, Schampaert E, Page P, 
Modolo R, Gregson J, Simonton CA, Mehran R, Kosmidou I, Généreux P, Crowley A, 
Dressler O, Serruys PW; EXCEL Trial Investigators. Five-Year Outcomes after PCI or 
CABG for Left Main Coronary Disease. N Engl J Med. 2019;381:1820-30.

5. Kappetein AP, Serruys PW, Sabik JF, Leon MB, Taggart DP, Morice MC, Gersh BJ, 
Pocock SJ, Cohen DJ, Wallentin L, Ben-Yehuda O, van Es GA, Simonton CA, 
Stone GW. Design and rationale for a randomised comparison of everolimus-eluting 
stents and coronary artery bypass graft surgery in selected patients with left main coro-
nary artery disease: the EXCEL trial. EuroIntervention. 2016;12:861-72.

6. Ruel M, Falk V, Farkouh ME, Freemantle N, Gaudino MF, Glineur D, Cameron DE, 
Taggart DP. Myocardial Revascularization Trials. Circulation. 2018;138:2943-51.

7. Vaez M, Dalén M, Friberg Ö, Nilsson J, Frøbert O, Lagerqvist B, Ivert T. Regional 
differences in coronary revascularization procedures and outcomes: a nationwide 
11-year observational study. Eur Heart J Qual Care Clin Outcomes. 2017;3:243-8.

8. Baig SS, Altman DG, Taggart DP. Major geographical variations in elective coro-
nary revascularization by stents or surgery in England. Eur J Cardiothorac Surg. 2015; 
47:855-9.



1090

EuroIntervention 2
0

2
2

;17:10
81-10

9
0

9. Valle JA, Tamez H, Abbott JD, Moussa ID, Messenger JC, Waldo SW, Kennedy KF, 
Masoudi FA, Yeh RW. Contemporary Use and Trends in Unprotected Left Main 
Coronary Artery Percutaneous Coronary Intervention in the United States: An Analysis 
of the National Cardiovascular Data Registry Research to Practice Initiative. JAMA 
Cardiol. 2019;4:100-9.
10. Liu E, Hsueh L, Kim H, Vidovich MI. Global geographical variation in patient 
characteristics in percutaneous coronary intervention clinical trials: A systematic 
review and meta-analysis. Am Heart J. 2018;195:39-49.
11. Sotomi Y, Onuma Y, Cavalcante R, Ahn JM, Lee CW, Van Klaveren D, de 
Winter RJ, Wykrzykowska JJ, Farooq V, Morice MC, Steyerberg EW, Park SJ, 
Serruys PW. Geographical Difference of the Interaction of Sex with Treatment Strategy 
in Patients with Multivessel Disease and Left Main Disease: A Meta-Analysis From 
SYNTAX (Synergy Between PCI With Taxus and Cardiac Surgery), PRECOMBAT 
(Bypass Surgery Versus Angioplasty Using Sirolimus-Eluting Stent in Patients With 
Left Main Coronary Artery Disease), and BEST (Bypass Surgery and Everolimus-
Eluting Stent Implantation in the Treatment of Patients With Multivessel Coronary 
Artery Disease) Randomized Controlled Trials. Circ Cardiovasc Interv. 
2017;10:e005027.
12. Milojevic M, Head SJ, Mack MJ, Mohr FW, Morice MC, Dawkins KD, Holmes 
DR Jr, Serruys PW, Kappetein AP. Influence of practice patterns on outcome among 
countries enrolled in the SYNTAX trial: 5-year results between percutaneous coronary 
intervention and coronary artery bypass grafting. Eur J Cardiothorac Surg. 2017;52: 
445-53.
13. Glickman SW, McHutchison JG, Peterson ED, Cairns CB, Harrington RA, 
Califf RM, Schulman KA. Ethical and scientific implications of the globalization of 
clinical research. N Engl J Med. 2009;360:816-23.

14. Mentz RJ, Kaski JC, Dan GA, Goldstein S, Stockbridge N, Alonso-Garcia A, 
Rullope LM, Martinez FA, Zannad F, Pitt B, Fiuzat M, O'Connor CM. Implications of 
geographical variation on clinical outcomes of cardiovascular trials. Am Heart J. 
2012;164:303-12.

Supplementary data
Supplementary Table 1. Baseline demographic and angiographic 
characteristics according to region of enrolment and mode of 
revascularisation.

Supplementary Table 2. PCI pharmacotherapy according to region 
of enrolment.

Supplementary Table 3. CABG pharmacotherapy according to 
region of enrolment.

Supplementary Table 4. Overall left main coronary artery disease 
revascularisation outcomes according to region of enrolment.

The supplementary data are published online at: 
https://eurointervention.pcronline.com/ 
doi/10.4244/EIJ-D-21-00338
 

https://eurointervention.pcronline.com/doi/10.4244/EIJ-D-21-00338


 

Supplementary data 

 

Supplementary Table 1. Baseline demographic and angiographic characteristics according to region of enrolment and mode of 

revascularisation. 

 
European Union (n=1,075) North America (n=752) 

PCI (n=534) CABG (n=541) p-value PCI (n=381) CABG (n=371) p-value 

Age, years  66.0±9.5 66.0±9.3 0.82 66.2±9.8 65.9±9.9 0.85 

Sex, male 415 (77.7%) 438 (81.0%) 0.19 284 (74.5%) 271 (73.0%) 0.64 

Hyperlipidaemia  363 (68.0%) 371/539 (68.8%) 0.76 284/380 (74.7%) 258/370 (69.7%) 0.13 

Hypertension  374 (70.0%) 390/540 (72.2%) 0.43 302 (79.3%) 280 (75.5%) 0.21 

Smoking, current 123/533 (23.1%) 106/534 (19.8%) 0.19 94/377 (24.9%) 80/369 (21.7%) 0.29 

Prior stroke or TIA  26/533 (4.9%) 35/540 (6.5%) 0.26 23 (6.0%) 26 (7.0%) 0.59 

Congestive heart failure 39/533 (7.3%) 37/537 (6.9%) 0.79 27/380 (7.1%) 21 (5.7%) 0.78 

Diabetes mellitus 138 (25.8%) 134/540 (24.8%) 0.70 136 (35.7%) 116 (31.3%) 0.20 

History of anaemia 119/529 (22.5%) 92/535 (17.2%) 0.03 129/379 (34.0%) 112/368 (14.2%) 0.29 

Prior PCI 84/533 (15.8%) 72/540 (13.3%) 0.26 86/380 (22.6%) 78 (21.0%) 0.59 

Prior MI 87/527 (16.5%) 95/540 (17.6%) 0.64 78/375 (20.8%) 62/368 (16.8%) 0.17 

Clinical presentation       

  STEMI within 7 days 7/529 (1.3%) 10/534 (1.9%) 0.48 6/369 (1.6%) 4 (1.1%) 0.75 

  NSTEMI within 7 days 50/529 (9.5%) 56/534 (10.5%) 0.57 72/379 (19.0%) 62 (16.7%) 0.41 

  UA without recent MI 131/531 (24.7%) 136/537 (25.3%) 0.80 92/380 (24.2%) 91 (24.5%) 0.92 

  Stable angina without MI 298/531 (56.1%) 295/537 (54.9%) 0.70 181/380 (47.6%) 186 (50.1%) 0.49 

LVEF (%±SD)  57.4±9.6 56.8±9.3 0.25 56.1±9.4 57.3±8.7 0.11 

BMI (kg/m2±SD)  27.8±4.2 28.4±4.3 0.11 29.7±5.8 29.7±5.6 0.85 

SYNTAX score (core lab±SD) 27.1±8.6 27.4±9.9 0.98 26.5±9.0 24.1±9.3 0.0001 

Distal LM bifurcation or 

trifurcation disease (core lab) 
422/520 (81.2%) 398/516 (77.1%) 0.11 285/367 (77.7%) 250/354 (70.6%) 0.03 

Number of diseased non-LM 

coronary arteries* 
      

  1 176/524 (33.6%) 164/517 (31.7%) 0.52 119/369 (32.2%) 131/356 (36.8%) 0.20 

  2 196/524 (37.4%) 197/517 (38.1%) 0.82 131/369 (35.5%) 103/356 (28.9%) 0.06 

  3 64/524 (12.2%) 72/517 (13.9%) 0.41 57/369 (15.4%) 59/356 (16.6%) 0.68 

*Diameter stenosis ≥50% by quantitative coronary angiography.  

BMI: body mass index; LM: left main; LVEF: left ventricular ejection fraction; MI: myocardial infarction; NSTEMI: non-ST-segment elevation myocardial 

infarction; PCI: percutaneous coronary intervention; SD: standard deviation; STEMI: ST-segment elevation myocardial infarction; TIA: transient ischaemic 

attack; UA: unstable angina  

 



 

Supplementary Table 2. PCI pharmacotherapy according to region of enrolment. 

 
PCI pharmacotherapy European Union (n=534) North America (n=381) p-value 

Preprocedural antiplatelet therapy 

  Loading dose of aspirin  481/529 (90.9%) 370/375 (98.7%) <0.0001 

  Loading dose of ADP antagonist, any 510/529 (96.4%) 369/375 (98.4%) 0.07 

    Clopidogrel 432/529 (81.7%) 231/375 (61.6%) <0.0001 

    Prasugrel 64/529 (12.1%) 113/375 (30.1%) <0.0001 

    Ticagrelor 25/529 (4.7%) 49/375 (13.1%) <0.0001 

Periprocedural antithrombotic therapy 

  Heparin (unfractionated or low molecular weight) 540/571 (94.6%) 219/410 (53.4%) <0.0001 

  Bivalirudin 68/571 (11.9%) 260/410 (63.4%) <0.0001 

  Glycoprotein IIb/IIIa inhibitor 49/574 (8.5%) 18/413 (4.4%) 0.01 

Discharge medications 

  Aspirin 519/524 (99.4%) 370/373 (99.2%) 0.70 

  Aspirin dose (mg±SD)  96±28 126±93 0.004 

  Any ADP antagonist 515/525 (98.1%) 369/375 (98.4%) 0.73 

    Clopidogrel 430/525 (81.9%) 223/375 (59.5%) <0.0001 

    Prasugrel 67/525 (12.8%) 102/375 (27.2%) <0.0001 

    Ticagrelor 19/525 (3.6%) 45/375 (12.0%) <0.0001 

  Dual antiplatelet therapy (aspirin+ADP antagonist) 513/525 (97.7%) 365/375 (97.3%) 0.72 

  ACE inhibitor or ARB 355/525 (67.6%) 163/375 (43.5%) <0.0001 

  Beta-blocker 448/525 (85.3%) 303/375 (80.8%) 0.07 

  Statin 514/525 (97.9%) 353/375 (94.1%) 0.003 

Pharmacotherapy at 3 years 

  Aspirin 460/485 (94.8%) 313/328 (95.4%) 0.71 

  ADP antagonist 300/486 (61.7%) 243/330 (73.6%) 0.0004 

  Dual antiplatelet therapy (aspirin+ADP antagonist) 282/486 (58.0%) 228/330 (69.1%) 0.001 

  ACE inhibitors or ARB 356/485 (73.4%) 178/329 (54.1%) <0.0001 

  Beta-blockers 424/486 (87.2%) 278/329 (84.5%) 0.27 

  Statins 478/486 (98.4%) 312/330 (94.5%) 0.002 

Pharmacotherapy at 5 years 

  Aspirin 412/447 (92.2%) 281/298 (94.3%) 0.26 

  ADP antagonist 258/448 (57.6%) 199/299 (66.6%) 0.01 

  Dual antiplatelet therapy (aspirin+ADP antagonist) 241/448 (53.8%) 188/299 (62.9%) 0.01 

  ACE inhibitors or ARB 327/447 (73.2%) 172/292 (58.9%) <0.0001 

  Beta-blockers 391/446 (87.7%) 253/296 (85.5%) 0.39 

  Statins 441/447 (98.7%) 283/296 (95.6%) 0.01 

ACE: angiotensin-converting enzyme; ADP: adenosine diphosphate; ARB: angiotensin receptor blocker; PCI: percutaneous coronary intervention; SD: standard 

deviation 

  



 

Supplementary Table 3. CABG pharmacotherapy according to region of enrolment. 

 
CABG pharmacotherapy European Union (n=541) North America (n=371) p-value 

Preprocedural antiplatelet therapy    

  Aspirin (loading dose) 248/520 (47.7%) 282/359 (78.6%) <0.0001 

Discharge medications    

  Aspirin 503/510 (98.6%) 354/357 (99.2%) 0.54 

  ADP antagonist 139/513 (27.1%) 159/358 (44.4%) <0.0001 

  Dual antiplatelet therapy (aspirin+ADP antagonist) 134/513 (26.1%) 159/358 (44.4%) <0.0001 

  ACE inhibitor or ARB 275/513 (53.6%) 100/358 (27.9%) <0.0001 

  Beta-blocker 466/513 (90.8%) 346/358 (96.6%) 0.0008 

  Statin 471/513 (91.8%) 335/358 (93.6%) 0.33 

  Pharmacotherapy at 3 years    

  Aspirin 455/477 (95.4%) 311/325 (95.7%) 0.84 

  ADP antagonist 108/479 (22.5%) 71/327 (21.7%) 0.78 

  Dual antiplatelet therapy (aspirin+ADP antagonist) 98/479 (20.5%) 67/327 (20.5%) 0.99 

  ACE inhibitor or ARB 318/479 (66.4%) 146/315 (46.3%) <0.0001 

  Beta-blocker 449/479 (93.7%) 316/326 (96.9%) 0.04 

  Statin 461/479 (96.2%) 312/325 (96.0%) 0.86 

  Pharmacotherapy at 5 years    

  Aspirin 417/445 (93.7%) 281/301 (93.4%) 0.85 

  ADP antagonist 101/447 (22.6%) 58/302 (19.2%) 0.27 

  Dual antiplatelet therapy (aspirin+ADP antagonist) 86/447 (19.2%) 53/302 (17.5%) 0.56 

  ACE inhibitor or ARB 305/443 (68.8%) 137/293 (46.8%) <0.0001 

  Beta-blocker 420/447 (94.0%) 293/302 (97.0%) 0.06 

  Statin 431/447 (96.4%) 289/301 (96.0%) 0.77 

ACE: angiotensin-converting enzyme; ADP: adenosine diphosphate; ARB: angiotensin receptor blocker; CABG: coronary artery bypass graft; SD: standard 

deviation 

  



 

Supplementary Table 4. Overall left main coronary artery disease revascularisation outcomes 

according to region of enrolment.  

 
 European Union (n=1,075) North America (n=752) HR [95% CI] p-value 

30-day outcomes 

  Death, MI, stroke* 6.6% 5.5% 0.86 [0.58-1.28] 0.45 

    Death 1.3% 0.3% 0.21 [0.05-0.92] 0.04 

    MI 4.9% 4.7% 0.99 [0.64-1.54] 0.98 

    Stroke 0.8% 1.1% 1.32 [0.51-3.43] 0.57 

  Death, MI, stroke, IDR 6.9% 5.6% 0.84 [0.57-1.24] 0.38 

    IDR 1.0% 0.8% 0.81 [0.30-2.19] 0.67 

  Definite ST or GO 0.8% 0.5% 0.66 [0.20-2.14] 0.48 

3-year outcomes 

  Death, MI, stroke† 15.3% 14.5% 0.96 [0.74-1.26] 0.79 

    Death 7.0% 6.6% 0.95 [0.65-1.39] 0.81 

    MI 8.1% 8.1% 1.04 [0.73-1.47] 0.82 

    Stroke 3.1% 3.6% 1.21 [0.71-2.05] 0.48 

  Death, MI, stroke, IDR* 20.3% 22.3% 1.16 [0.92-1.46] 0.21 

    IDR 8.8% 12.6% 1.53 [1.12-2.08] 0.007 

    Definite ST or GO 3.1% 3.0% 0.97 [0.55-1.70] 0.91 

5-year outcomes 

  Death, MI, stroke† 20.4% 20.8% 1.05 [0.83-1.33] 0.70 

    Death 11.2% 11.6% 1.05 [0.78-1.42] 0.76 

    MI 9.6% 10.1% 1.09 [0.79-1.51] 0.58 

    Stroke 4.1% 4.5% 1.12 [0.70-1.81] 0.63 

  Death, MI, stroke, IDR* 26.6% 30.7% 1.25 [1.01-1.54] 0.04 

    IDR 11.4% 17.0% 1.64 [1.24-2.16] 0.0005 

    Definite ST or GO 3.9% 3.9% 1.02 [0.62-1.69] 0.93 

Event rates are Kaplan-Meier estimates. *Major secondary endpoint. †Primary endpoint.  

GO: graft occlusion; IDR: ischaemia-driven revascularisation; MI: myocardial infarction; ST: stent thrombosis 


