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Figure 1  Effect of PCI on 30-day risk of all-cause mortality and major cardiovascular outcomes.�CABG, coronary artery 
bypass grafting; CI, con�dence interval (bars); EXCEL, Evaluation of XIENCE versus Coronary Artery Bypass Surgery 
for�Effectiveness of Left Main�Revascularization; MACCE, major adverse cardiac and cerebrovascular events; MI, myocardial 
infarction; NOBLE, Nordic-Baltic-British left main revascularisation study; PCI, percutaneous coronary intervention.

Meta-analysis

between trials with long-term follow-up (I2=67%, 
5%–89%; P=0.027).

Composite endpoint of death, stroke or MI was lower 
after PCI compared with CABG at short-term follow-up 
(30 days) (figure 1). PCI reduced the risk of the composite 
outcomes of death, stroke or MI at 30 days (two trials) 
(HR 0.67, 95% CI 0.49 to 0.92), whereas there was no 
difference in the risk of composite endpoints between 
two intervention strategies at 1 year (three trials) (HR 
0.76, 95% CI 0.54 to 1.06) and 3 years and beyond (four 
trials) (HR 1.07, 95% CI 0.84 to 1.35). Comparing PCI 
with CABG, the difference in the risk of repeat revascu-
larisation at 30 days (four trials) was not significant (HR 
0.64, 95% CI 0.34 to 1.21), while the risk of repeat revas-
cularisation was increased at 1 year (five trials) (HR 1.77, 
95% CI 1.33 to 2.37) and at 3 years and beyond (four 
trials) (HR 1.70, 95% CI 1.42 to 2.05) (figure 3).

Subgroup analysis
Comparing PCI with CABG, there was no significant 
difference in the risk of MACCE at 5 years in patients 
with low, intermediate or high SYNTAX scores at base-
line (online supplementary appendix 5). Similarly, there 
was no difference in the risk of composite endpoint of 
death, stroke or MI in patients with low, intermediate or 

high SYNTAX scores at baseline (online supplementary 
appendix 6).

Publication bias
Under visual examination, funnel plots for those analyses 
that involved five or more studies were symmetrical and 
Egger’s regression tests showed no statistical evidence of 
publication bias for all analyses (online supplementary 
appendix 7).

DiScUSSioN
In this meta-analysis from all available RCTs involving 
patients with unprotected LMCA stenosis, PCI when 
compared with CABG was found to be associated with a 
lower risk of stroke and the composite outcomes of death, 
stroke or MI during the shortest-term follow-up. However, 
there was no significant difference in all-cause mortality 
outcomes between both treatment groups at short-term 
and long-term follow-up. PCI was related to an increased 
risk of MACCE and repeated revascularisations when 
compared with CABG during longer-term follow-up. 
Based on pooled analysis of the few available trials that 
reported these data, the rates of MACCE and composite 
outcomes of death, stroke or MI at 3–5 years were not 
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Figure 2  Effect of PCI on 1-year risk of all-cause mortality and major cardiovascular outcomes.�CABG, coronary artery bypass 
grafting; CI, con�dence interval (bars); EXCEL, Evaluation of XIENCE versus Coronary Artery Bypass Surgery for�Effectiveness 
of Left Main Revascularization; MACCE, major adverse cardiac and cerebrovascular events; MI, myocardial infarction; NOBLE, 
Nordic-Baltic-British left main revascularisation study; PCI, percutaneous coronary intervention.

significantly different between the two treatment groups 
in patients with low, intermediate or high SYNTAX scores 
at baseline. Though several meta-analyses have recently 
been published on this topic,21–30 providing complemen-
tary evidence to each individual study. In general, our 
findings concur well with the results of these studies; 
we also report a number of relevant findings that have 
not been comprehensively reported. First, we reported 
differences in short-term and long-term outcome events 
between PCI and CABG; we felt this was the most appro-
priate way of summarising the data given that individual 
studies reported their outcomes at specific time points. 
Given that outcome events are time-dependent, such 
findings would be useful in selecting most appropriate 
invasive treatment strategy among patients with LMCA 
stenosis. Unlike some of the recent reviews,21 22 25–27 our 
study reported outcomes based on the time points of 30 
days, 1 year, 3 years and beyond, and 10 years though 
we do acknowledge that 10-year outcomes were only 
reported in one of the studies.9 Second, we conducted 

several formal tests to assess for evidence of publication 
bias, which is a strength of this updated meta-analysis.

A shorter hospital stay and rapid return to normal daily 
activities with documented early safety outcomes can be 
included as some of the advantages of PCI treatment. 
Previous studies have indicated that the implantation 
of DES for LMCA lesions might be a safe and feasible 
approach based on short-term and long-term follow-up 
results.6 9 31 The short-term risk of clinical adverse events 
has been similar between PCI and CABG for the treatment 
of LMCA stenosis.32 In a previous meta-analysis of three 
randomised trials and nine observational studies, the 
findings suggested that PCI with DESs is associated with 
favourable outcomes for mortality; composite endpoint 
of death, MI or stroke; and a higher risk of target vessel 
revascularisation compared with CABG in patients with 
LMCA disease.32 This meta-analysis with short-term 
outcomes suggested that there were trends towards lower 
risk of death, the composite endpoint of death, MI or 
stroke in the PCI-DES group compared with the CABG 
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Figure 3  Effect of PCI on 3 to 5-year risk of all-cause mortality and major cardiovascular outcomes.�CABG, coronary 
artery bypass grafting; CI, con�dence interval (bars); EXCEL, Evaluation of XIENCE versus Coronary Artery Bypass Surgery 
for�Effectiveness of Left Main Revascularization; MACCE, major adverse cardiac and cerebrovascular events; MI, myocardial 
infarction; NOBLE,�Nordic-Baltic-British left main revascularisation study;�PCI, percutaneous coronary intervention.

Meta-analysis

group at 1-year follow-up.32 Another meta-analysis of four 
randomised trials suggested that PCI was associated with 
non-statistically significant 1-year rates of MACCE, death 
and MI; a lower risk of stroke; and a higher risk of TVR 
compared with CABG among patients with LMCA.7 The 
current large data derived from all published RCTs on 
the topic and comprising approximately 5000 patients 
show statistically significant lower combined death, stroke 
and MI rates among patients treated with PCI compared 
with CABG at short-term follow-up (30 days). Although 
PCI seems to be a superior treatment option in the 
short term, both invasive treatment options are currently 
recommended for LMCA depending on the severity of 
coronary artery disease; however, major long-term clin-
ical outcomes have been previously unclear.31

The current meta-analysis suggests that during longer-
term follow-up from 3 to 5 years, additional adverse 
events are less frequent among patients treated with 
CABG and both treatment options result in similar prog-
nostic profiles in the long  term. Moreover, repeated 
revascularisation rate is higher among patients treated 

with PCI during long-term follow-up. Follow-up times 
over 3 years is required to examine whether additional 
differences between PCI and CABG may emerge over 
time; a full 5-year follow-up is currently being under-
taken in the NOBLE and EXCEL trials.5 6 Moreover, 
patient-level meta-analysis of previous large-scale trials is 
of pivotal importance, particularly to assess the optimal 
stenting strategy and types of DES for LM bifurcation in 
patients with stable or unstable coronary artery disease. 
Over the last decade, improvements in PCI techniques 
and stent technology and an accumulation of operator 
experience have exponentially increased the number of 
PCIs performed to treat LMCA stenosis.

The original SYNTAX study11 has indicated that 
CABG should remain the standard treatment strategy 
for patients with complex lesions (high or intermediate 
SYNTAX scores), but PCI is a good option for patients 
with less complex coronary artery disease (low SYNTAX 
scores) or LMCA disease (low or intermediate SYNTAX 
scores). However, the SYNTAX scoring system may not 
always be useful to define patients with LMCA disease who 
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