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Abstract

Background: Comparison between percutaneous coronary intervention (PCI) using stents and Coronary Artery Bypass 
Grafting (CABG) remains controversial.

Objective: To conduct a systematic review with meta-analysis of PCI using Stents versus CABG in randomized controlled trials.

Methods: Electronic databases were searched to identify randomized trials comparing PCI using Stents versus CABG 
for multi-vessel and unprotected left main coronary artery disease (LMCAD). 15 trials were found and their results were 
pooled. Differences between trials were considered significant if p < 0.05.

Results: In the pooled data (n = 12,781), 30 days mortality and stroke were lower with PCI (1% versus 1.7%, p = 0.01 and 0.6% 
versus 1.7% p < 0.0001); There was no difference in one and two year mortality (3.3% versus 3.7%, p = 0.25; 6.3% versus 
6.0%, p = 0.5). Long term mortality favored CABG (10.6% versus 9.4%, p = 0.04), particularly in trials of DES era (10.1% versus 
8.5%, p = 0.01). In diabetics (n = 3,274) long term mortality favored CABG (13.7% versus 10.3%; p < 0.0001). In six trials of 
LMCAD (n = 4,700) there was no difference in 30 day mortality (0.6%versus 1.1%, p = 0.15), one year mortality (3% versus 
3.7%, p = 0.18), and long term mortality (8.1% versus 8.1%) between PCI and CABG; the incidence of stroke was lower with 
PCI (0.3% versus 1.5%; p < 0.001). Diabetes and a high SYNTAX score were the subgroups that influenced more adversely the 
results of PCI.

Conclusion: Compared with CABG, PCI using Stents showed lower 30 days mortality, higher late mortality and lower 
incidence of stroke. Diabetes and a high SYNTAX were the subgroups that influenced more adversely the results of PCI. 
(Arq Bras Cardiol. 2019; 112(5):511-523)

Keywords: Myocardial Revascularization/mortality; Percutaneous Coronary Intervention; Drug-Eluting Stents; Stents; 
Coronary Vessels; Randomized Controlled Trial; Meta-Analysis.

Introduction
Percutaneous coronary intervention (PCI) using stents and 

coronary artery bypass grafting (CABG) are well-accepted 
alternatives for treatment of coronary artery disease (CAD).  
A large number of randomized controlled trials (RCT) comparing 
the two procedures were published.1-23 Most studies were 
underpowered to evaluate isolated endpoints like death, stroke 
and acute myocardial infarction (AMI). Several meta-analyses 
were subsequently carried out, pooling results in order to 
overcome this limitation.24-31 The largest meta-analysis included 
a limited number of drug-eluting stent (DES) era trials and/or 

included also single vessel disease and balloon era trials. On the 
other side, modern meta-analysis included a lower number of 
trials (only of DES era) and evaluated specific group of patients.28-32 
The objective of this study was to perform a systematic review 
of RCT comparing stents ( bare-metal and drug-eluting) versus 
CABG in multi-vessel and/or left main coronary disease (LMCAD) 
pooling data of mortality at different periods of time and using 
meta-regression analysis to evaluate sub-groups.

Methods

Search strategies
Randomized studies comparing PCI with Stents versus 

CABG in multivessel lesions and/or obstruction of left main 
CAD published between January 1990 and December 2017 
were searched in the databases MEDLINE and Cochrane 
library and in bibliographic references published on the 
subject. The search terms used were: “coronary stents” 
and “coronary artery bypass surgery” and “randomized 
controlled trial”.
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Inclusion criteria
Clinical trials were included in the review if they were 

randomized, if had compared PCI with stents versus CABG, if 
included exclusively multi-vessel and/or LMCAD and if had a 
follow up of at least 1 year. We did not limit our search to DES 
trials because bare-metal stents (BMS) are still frequently used 
in many developing countries, had the peculiarity of evaluating 
patients with less complex coronary artery disease and there 
is no definitive evidence that BMS are inferior to DES in the 
outcome mortality. Figure 7 show a flow diagram of the search 
strategy in the databases. We identified a total of 15 RCT that 
satisfied the requirements: AWESOM1, ERACI II,2,3 MASS II,4-6 
SOS,7,8 ARTS,9,10 LE MANS,11 SYNTAX,12-14 CÁRDia,15 Boldriot 
et al.,16 PRECOMBAT,17,18 Va-Cards,19 FREEDOM,20 BEST,21 
NOBLE22 and EXCEL.23 Three reviewers (PJNA, ATA and 
JLAF) assessed the quality of the studies using the Cochrane 
Collaboration’s tool.

Data extraction
Two reviewers (JLAAF and PJNA) obtained the data from 

the studies, examining abstracts, results, tables, appendices 
and figures. A third author (BAAF) checked the results.

The main outcomes evaluated were all case-mortality, 
stroke, AMI and new revascularization. Mortality was divided 
into early mortality, mortality at one year and late mortality. 
Early mortality was defined as percentage of deaths that 
occurred in the first 30 days after the procedure, including 
deaths after randomization but before the procedure. 
Late mortality was defined as percentage of deaths reported 
in the last publication, after at least three years of follow-up. 
For the incidence of stroke, we considered the events 
occurring up to 1 year after the procedure. In twelve studies 
we obtained the results up to 30 days, in 2 studies 9,12 up 
to 1 year and in one 21 this observation was unavailable. 
For the incidence of myocardial infarct, we considered 
the reported up to one year of the procedure. AMI were 
reported in 13 trials.2-5-15 We did not consider in the pooled 
data the results of NOBLE because it excluded perioperative 
myocardial infarct in the majority of the patients.

New revascularization was divided in any form of new 
revascularization (PCI or CABG) and new revascularization by 
alternative procedure (PCI for patients of the CABG group or 
CABG for the patients of the PCI group).

Data synthesis
The characteristics of patients from the eligible studies 

were obtained through a weighted average of published data. 
For pooling results of mortality and stroke, the numerator 
was the number of events and the denominator the total of 
patients. The total of patients was the number of patients 
effectively followed, including the deaths. Trials were divided 
into DES era trials and BMS era trials. Trials that used both types 
of stents11,15 were classified as DES era trials. We evaluated 
separately the results of studies in the left main coronary artery 
and late mortality in the subgroup of patients with diabetes. 
We also performed analysis of combined major adverse 
cardiac and cerebrovascular events (MACCE) and assessed the 
variables age, gender, presence of diabetes, SYNTAX score, 

and compromised ejection fraction in subgroups based on 
data published in five trials. Combined MACCE comprised 
death, AMI, and new revascularization. In order to aggregate 
the outcomes of mortality and stroke, as well as those of 
MACCE (in subgroups), we considered whenever possible 
the absolute number of events and the number of patients 
followed up. Otherwise, percentages were transformed into 
absolute numbers.

Statistical analysis
We measured the relative risk and the risk difference 

after grouping the results of each outcome. In order to assess 
the statistical significance of the differences between the 
DES and the surgery groups, we performed a meta-analysis 
using the Mantel-Haenszel method, with a random-effect 
model. We calculated the heterogeneity of the studies using 
Cochran's Q test and the significance of the measure of the 
meta-analytic effect using the Z test. Finally, we performed 
a meta-regression analysis using diabetes, age, gender, 
ejection fraction, and syntax scores as factors. The differences 
between the results in the PCI and CABG groups were 
considered significant if p<0.05. The statistical analyses were 
performed using the program Review Manager (RevMan), 
version 5.3 (Copenhagen: The Nordic Cochrane Centre, 
The Cochrane Collaboration, 2014) and SPSS for Windows 
v 23, IBM Inc. In order to represent the heterogeneity of 
the studies, we constructed Forest plots. We used the risk 
difference to plot these graphs since this is a more stable 
index. The possibility of publication bias was assessed by 
visual inspection of funnel plots. 

Results

Studies Characteristics
The studies (table 1) included a total of 12,781 patients 

(6,382 in the CABG group and 6,399 in the PCI group). 
All studies were, considered of quality A or B in terms 
of adequate randomization, adequate concealment and 
inexistence of selection bias, but not in terms of adequate 
making. In all studies, the PCI and CABG groups were 
similar, with the exception of VaCards where the PCI group 
had a higher incidence of the previous revascularization 
(in most of the cases a previous PCI) and showed a higher 
percentage of patients with ejection fraction < 55%. 
The mean age of the patients was 64 years; 74% were 
male; 42% were diabetics; 28% were smokers; 64% were 
hypertensive. Unstable angina was the clinical presentation 
in 34%; mean ejection fraction was 58%. With the exception 
of AWESOME, all studies tended to exclude patients with 
previous CABG. The mean SYNTAX score was 26. According 
to number of arteries affected 20% had two vessel disease, 
43% had three-vessel disease and 37% had LMCAD (alone 
or associated with diseases of other arteries). In the CABG 
group, at least one arterial graft was used in 90% of the 
patients. In trials of the BMS era surgery was done almost 
always using on-pump technique; in trials of the era, the 
DES off-pump technique was used in 28% of the patients. 
Some characteristics of the studies deserve special mention: 
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ERACI II included more them 90% of patients with unstable 
angina. AWESOME included only patients with high surgical 
risk; MASS II included predominantly stable angina and had a 
clinical arm; LE MANS used drug-eluting and BMS, reserving 
the DESs for left main coronary arteries with a reference 
diameter < 3.8 mm; CARDia used initially BMS and only 
assessed patients with diabetes and multivessel disease; 
SYNTAX evaluated left main coronary artery obstruction and 
multivessel disease and used first-generation DESs (TAXUS); 
FREEDOM and VA CARDS exclusively assessed patients with 
diabetes and multivessel disease; BEST evaluated patients 
with multivessel disease and used only everolimus-eluting 
stents; the study by Boudriot et al. evaluated left main 
coronary artery obstruction and used only sirolimus-eluting 
stents; EXCEL evaluated left main coronary artery obstruction 
and used only everolimus-eluting stents; NOBLE evaluated 
left main coronary artery obstruction and used mostly a 
biolimus-eluting stent.

Outcomes
The results are summarized in Figures 1 to 6. 

Regarding 30-day mortality, the results favoured PCI (1% 
versus CABG 1.7%, p = 0.01), but the trials showed moderate 
overall heterogeneity (I2 = 49%). The heterogeneity was 
particularly higher in BMS era trials (I2 = 83%) and could be 
attributed to the significant inferior results of surgery in ERACI 
II and AWESOME. The incidence of stroke was lower with PCI 
(0.6% versus CABG 1.7%, p < 0.0001), with trials showing low 
heterogeneity (I2 = 0). There was no difference in mortality 
up to one year (PCI 3.3% versus CABG 3.7%, p = 0.25) 
or up to two year (PCI 6.3% versus CABG 6.0%, p = 0.5). 
Long-term mortality showed a trend to superiority of CABG 
(10.6% versus 9.4%, p = 0.04), with trials showing moderate 
heterogeneity (I2 = 25%). The differences were significant in 
trials of DES era (10.1% versus 8.5%, p = 0.01). After excluding 
FREEDOM (that included only diabetics) the overall difference 
in long-term mortality between PCI and CABG became not 
significant (10.2% versus 9.4%, p = 0.17). The incidence of 
myocardial infarct was lower with CABG (PCI 6.4 % versus 
CABG 5.3% at one year and PCI 8,8% versus CABG 6.7 % 
after 3 or more years), but the trials showed high heterogeneity.

In 6 studies of LMCAD (n = 4700), there was no difference 
in 30 days mortality (0.6% versus 1.1%, p = 0.15) between 
PCI and CABG, but the incidence of stroke was significantly 
lower after PCI (0.3% versus 1.1%, p = 0.007). There was no 
difference in one-year mortality (3% versus 3.7%, p = 0.18) or 
long-term mortality (8.1% versus 8.1%) between PCI and CABG.

Nine trials (n = 4394) reported long-term mortality in 
diabetics (AWESOME, ARTS, ERACII, MASS II, SOS, SYNTAX, 
CARDia, FREEDOM and BEST). After pooling of results, CABG 
was associated with significantly lower long-term mortality 
(13.7% versus 10.3% CABG, p < 0.0001); After excluding 
the diabetic patients of these nine trials the overall difference 
in long-term mortality between PCI and CABG was no longer 
significant (9.2% versus 9.2%).

The data regarding new revascularization are shown in 
figure 5. The superiority of surgery over PCI was consistent 

in all 15 trials. However, if we consider the risk of new 
revascularization by alternative procedure there was a trend 
to superiority of PCI in ARTS and in all studies of DES era.

Subgroups results
Five trials reported long-term results of major Adverse 

Composite Events (death, myocardial infarct and stroke) in 
subgroups. In three of them (SYNTAX, PRECOMBAT and BEST) 
the results were obtained through the collaborative meta-analysis 
of Lee et al.24 (Figure 4). The pooled data showed that CABG, 
compared to PCI, was associated with a lower incidence of 
MACCE (18.4% vs 14.4%, p < 0.0001). The subgroups in 
which PCI had worse results, when compared with CABG, 
by meta-regression analysis were presence of diabetes (23% 
versus 17.5, p < 0.0001) and a high SYNTAX score (22.7 vs. 
16.3%, p = 0.001). There was no difference between PCI and 
CABG in non-diabetics (14.1% versus 12.3%, p = 0.11), low 
SYNTAX score patients (14.1% vs. 13.3% scores, p = 0.4) and 
LMCAD patients (14.7% vs 14.1%, p = 0.5). Female sex and 
old age less significantly influenced the results. Left ventricular 
dysfunction did not influence the results. Figure 5 shows that 
the meta-Adjusted value of p for diabetes was 0.03 (adjusted 
for age or sex) and 0.09 (adjusted for SYNTAX score). The same 
figure shows that the meta-adjusted value of p for SYNTAX score 
was 0.03 (adjusted for diabetes).

Discussion
To our knowledge this meta-analysis is the most 

comprehensive and up to date overview of randomized trials 
that compared coronary stents (DES and BMS) versus CABG. It is 
also the only major meta-analysis of the stent era that evaluated 
mortality at different times (up to 30 days, up to one year and 
after three or more years of follow-up). Another peculiarity of 
the present meta-analysis was the statistical meta-regression 
analysis of sub-groups.

The superiority of PCI on 30 days mortality is in accord with 
the New York state Registry33 and with the meta-analysis of 
Palmerini et al.32 This superiority should be seen with caution 
considering the heterogeneity of the trials and cannot be 
extended to patients with high SYNTAX score, considering 
the mortality curve of the study of Cavalcante et al.30  
The significant difference, favoring PCI found in the incidence 
of stroke is a relevant finding. A recent study showed that, 
after death (relative weight 0.23), stroke is the most feared 
event for patients (relative weight 0.18), being considered 
more important them longevity (relative weight 0.17), 
myocardial infarct (relative weight 0.14) and risk of repeat 
revascularization (relative weight 0.11).34The lack of difference 
in intermediate mortality was an expected finding, having 
been reported in almost all trials.

The trend superiority of surgery in long-term mortality 
was shown in other meta-analysis26,29,31 and is probably 
related to the higher percentage of diabetics in recent trials. 
Our results of long-term mortality (HR 1.13) were similar to 
the results of Smit el al.26 (HR 1.11) and Lee et at.29 (HR 1.18). 
They were much less unfavourable to PCI them the reported 
by Benedetto et al (HR 1.5).31 The reason for this is that 
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Figure1 – Stent versus CABG: 30 days mortality (top) and stroke (bottom). The size of each box is proportional to the number of patients of the trial. The bars represent 
95% confidence interval. The diamond represents the syntheses of results. DES: trials of the drug-eluting stent era. BMS: trials of the bare-metal stent trials era. 
CABG: coronary artery bypass grafting. ARTS: Arterial Revascularization Therapies Study; AWESOME: Angina with extremely severe outcomes; ERACI II: Argentine 
randomized study: coronary angioplasty with stenting versus coronary bypass surgery in patients with multi-vessel disease; MASS II: Medicine, Angioplasty, or Surgery 
Study; SOS: Stent or Surgery trial; BEST: Bypass Surgery and Everolimus-Eluting Stent Implantation in the Treatment of Patients with Multi-vessel Coronary Artery; 
Boldriot, trial of Boldriot et al: J Am Coll Cardiol. 2011; 57: 538-545. CARDia: Coronary artery revascularization in diabetic; LE MANS: Left main coronary artery stenting; 
EXCEL: Coronary Artery Bypass Surgery for Effectiveness of Left Main Revascularization; FREEDOM: Future Revascularization Evaluation in Patients with Diabetes 
Mellitus NOBLE, Nordic-Baltic-British Left Main Revascularization Study; PRECOMBAT: Premier of Randomized Comparison of Bypass Surgery versus Angioplasty 
Using Sirolimus-Eluting Stent in Patients with Left Main Coronary Artery Disease; SYNTAX: Synergy between PCI with Taxus and Cardiac Surgery; Va-Cards: Coronary 
Artery Revascularization in Diabetes in VA Hospitals.
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Figure 2 – STENT versus CABG: One-year mortality (top) and late mortality (bottom). The size of each box is proportional to the number of patients of the trial. The bars 
represent 95% confidence interval. The diamond represents the syntheses of results. DES: trials of the drug-eluting stent era; BMS: trials of the bare-metal stent trials 
era; CABG: coronary artery bypass grafting; ARTS: Arterial Revascularization Therapies Study; AWESOME: Angina with extremely severe outcomes; ERACI II: Argentine 
randomized study: coronary angioplasty with stenting versus coronary bypass surgery in patients with multi-vessel disease; MASS II: Medicine, Angioplasty, or Surgery 
Study; SOS: Stent or Surgery trial; BEST: Bypass Surgery and Everolimus-Eluting Stent Implantation in the Treatment of Patients with Multi-vessel Coronary Artery; 
Boldriot, trial of Boldriot et al: J Am Coll Cardiol. 2011; 57: 538-545. CARDia: Coronary artery revascularization in diabetic; LE MANS: Left main coronary artery stenting; 
EXCEL: Coronary Artery Bypass Surgery for Effectiveness of Left Main Revascularization; FREEDOM: Future Revascularization Evaluation in Patients with Diabetes 
Mellitus; NOBLE: Nordic-Baltic-British Left Main Revascularization Study; PRECOMBAT: Premier of Randomized Comparison of Bypass Surgery versus Angioplasty 
Using Sirolimus-Eluting Stent in Patients with Left Main Coronary Artery Disease; SYNTAX: Synergy between PCI with Taxus and Cardiac Surgery; Va-Cards: Coronary 
Artery Revascularization in Diabetes in VA Hospitals.
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Figure 3 – Stent versus CABG: Acute myocardial infarct at one year (top) and after three or more years (bottom). The size of each box is proportional to the number 
of patients of the trial. The bars represent 95% confidence interval. The diamond represents the syntheses of results. DES: trials of the drug-eluting stent era; 
BMS: trials of the bare-metal stent trials era; CABG: coronary artery bypass grafting; ARTS: Arterial Revascularization Therapies Study; AWESOME: Angina with 
extremely severe outcomes; ERACI II: Argentine randomized study: coronary angioplasty with stenting versus coronary bypass surgery in patients with multi-vessel 
disease; MASS II: Medicine, Angioplasty, or Surgery Study; SOS: Stent or Surgery trial; BEST: Bypass Surgery and Everolimus-Eluting Stent Implantation in the 
Treatment of Patients with Multi-vessel Coronary Artery; Boldriot, trial of Boldriot et al: J Am Coll Cardiol. 2011; 57: 538-545. CARDia: Coronary artery revascularization 
in diabetic; LE MANS: Left main coronary artery stenting; EXCEL: Coronary Artery Bypass Surgery for Effectiveness of Left Main Revascularization; FREEDOM: Future 
Revascularization Evaluation in Patients with Diabetes Mellitus; NOBLE: Nordic-Baltic-British Left Main Revascularization Study; PRECOMBAT: Premier of Randomized 
Comparison of Bypass Surgery versus Angioplasty Using Sirolimus-Eluting Stent in Patients with Left Main Coronary Artery Disease; SYNTAX: Synergy between PCI 
with Taxus and Cardiac Surgery; Va-Cards: Coronary Artery Revascularization in Diabetes in VA Hospitals.
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Benedetto et al excluded LMCAD (that presented similar 
results of mortality with the two methods of revascularization) 
and BMS trials (that involved patients with less complex 
CAD), did not include AWESOME and included two years 
results of VaCards. Another reason for the significant worse 
comparative results of PCI-stent in the meta-analysis of 
Benedetto et al. was that diabetics represented 66% of 
their population. Recently a pooled analysis of an individual 
database from 11 trials was published by Head et al.35 and 
their overall results are similar to ours. Small differences 
can be explained by the fact that they included late results 
of VACards and did not include AWESOME, CARDia, 
Boldriot and LEMANS.

LMCAD was, for a long time, an indication type III for PCI, 
but this concept began to change after four trials showed 
similar results in mortality.11,12,16,17 However, AHA/ACC  
guidelines have accepted PCI only as class IIA or IIB indication 
for LMCAD and yet, only for patients at high surgical risk. 
In the present study, we found results similar in mortality, 
while the incidence of stroke was lower, favouring PCI.  
Our findings are similar to the collaborative study of Head 
et al and to the meta-analysis of Palmerini et al.32 This study 
provided also mortality results in subgroups, showing that in 
patients with low SYNTAX SCORE there was a trend to higher 
long-term mortality with CABG (HR, 0.68, CI 0.43-1.08; 
p = 0.09); intermediate SYNTAX score patients had similar 
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Figure 4 – Stent versus CABG in left main coronary artery disease: one-year mortality (top) and long-term mortality (bottom). The size of each box is proportional to the 
number of patients of the trial. The bars represent 95% confidence interval. The diamond represents the syntheses of results. ULMCAD: unprotected left main coronary 
artery disease. CABG: coronary artery bypass graft. LE MANS: Left Main coronary artery stenting study; SYNTAX LEMANS: subgroup of ULMCAD of SYNTAX (Synergy 
between PCI with Taxus and Surgery); PRECOMBAT: Premier of Randomized Comparison of Bypass Surgery versus Angioplasty Using Sirolimus-Eluting Stent in Patients 
with Left Main Coronary Artery Disease; EXCEL: Coronary Artery Bypass Surgery for Effectiveness of Left Main Revascularization; NOBLE: Nordic-Baltic-British Left 
Main Revascularization Study. Boldriot: Boldriot et al: J Am Coll Cardiol. 2011; 57: 538-545.
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results (HR 1.16, CI 0.51-264, p = 0.49). Considering this, 
we believe that PCI indications for LMCAD in AHA/ACC 
guidelines may be modified in near future.

Diabetic patients are a present challenge for PCI. A more 
diffuse atherosclerotic disease is a possible explanation for 
the worse comparative results of PCI in this population. 
Our results suggest that there is still a superiority of 
surgery over PCI in long-term mortality, even in the DES 
era. There is a hypothesis that the greater mortality of PCI 
compared to CABG in diabetic patients may be attributed 
to the presence of more complex lesions in diabetic 
patients and, not to the metabolic disturbance. The fact 
that in the subgroup analysis of MACCE results (Figure 5) 
the meta-Adjusted value was 0.09 (adjusted for SYNTAX 
score) supports this hypothesis.

This review was not aimed to compare the results of BMS 
and DES for several reasons: in BMS trials patients had less 
complex angiographic lesions (average of 2.3 stents per 
patient in ARTS and SOS trials versus 3.8 stents per patient 
in SYNTAX, FREEDOM, BEST, PRECOMBAT and CARDia 
trials) and had a small percentage of diabetic patients. 
Otherwise, medical adjunctive treatment and results of 
surgery for patients with failed PCI also evolved. But the good 
comparative results of PCI in BMS era trials suggest that for 
patients with less complex lesions, or patients with unstable 

angina (ERACI II trial) or high surgical risk (AWESOME trial) 
initial PCI is a good alternative to CABG.

In terms of major adverse composite events, the analysis 
of subgroups showed that diabetes and a high SYNTAX score 
were the most important factors to influence adversely the 
results of PCI. Presence of left ventricular dysfunction did 
not influence the results, but the number of patients with this 
finding was small. A high SYNTAX score was an independent 
risk factor for adverse outcomes, even when adjusted for 
diabetes, but diabetes was not an independent risk factor for 
adverse outcomes when adjusted for SYNTAX score.

In the present review despite the clear superiority of CABG 
in the outcome of new revascularization, it is possible to 
notice the progressive improvement of PCI results. This was 
particularly striking when we consider the outcome “new 
revascularization by alternative procedures”, in which there 
was a tendency to superiority of PCI in the DES era.

The evidence presented here should be used to inform 
patients, helping them in choosing the more adequate form of 
revascularization in multi-vessel and LMCAD. Some patients 
may prefer having PCI to avoid the higher morbidity and 
short-term mortality of surgery. Other patients may put 
greater emphasis on the superiority of surgery regarding 
long-term mortality. However, PCI using second generation 
DES may still be considered as an alternative to CABG, 
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Figure 5 – Stent versus CABG: risk difference of long-term major composite adverse outcomes (MACCE) in subgroups. The size of each box is proportional to the number 
of patients of the subgroups. The bars represent 95% confidence interval. The diamond represents the syntheses of results. CABG: coronary artery bypass grafting.
LEE = Lee et al, J Am Coll Cardiol Intv 2016; 9:2481–9 (Meta-analysis of individual patient data of SYNTAX, PRECOMBAT and BEST); EXCEL: Coronary Artery Bypass 
Surgery for Effectiveness of Left Main Revascularization; FREEDOM, Future Revascularization Evaluation in Patients with Diabetes Mellitus. Low ejection Fraction was 
defined as < 50% in EXCEL and as < 40% in FREEDOM and LEE.
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Figure 6 – Stent versus CABG: new revascularization (top) and new revascularization by alternative procedure (bottom). The size of each box is proportional to the 
number of patients of the trial. The bars represent 95% confidence interval. The diamond represents the syntheses of results. DES: trials of the drug-eluting stent era; 
BMS: trials of the bare-metal stent trials era; CABG: coronary artery bypass grafting; ARTS: Arterial Revascularization Therapies Study; AWESOME: Angina with extremely 
severe outcomes; ERACI II: Argentine randomized study: coronary angioplasty with stenting versus coronary bypass surgery in patients with multi-vessel disease; 
MASS II: Medicine, Angioplasty, or Surgery Study; SOS: Stent or Surgery trial; BEST: Bypass Surgery and Everolimus-Eluting Stent Implantation in the Treatment of Patients 
with Multi-vessel Coronary Artery; Boldriot, trial of Boldriot et al: J Am Coll Cardiol. 2011; 57: 538-545. CARDia: Coronary artery revascularization in diabetic; LE MANS: 
Left main coronary artery stenting; EXCEL: Coronary Artery Bypass Surgery for Effectiveness of Left Main Revascularization; FREEDOM: Future Revascularization 
Evaluation in Patients with Diabetes Mellitus; NOBLE: Nordic-Baltic-British Left Main Revascularization Study; PRECOMBAT: Premier of Randomized Comparison of 
Bypass Surgery versus Angioplasty Using Sirolimus-Eluting Stent in Patients with Left Main Coronary Artery Disease; SYNTAX: Synergy between PCI with Taxus and 
Cardiac Surgery; Va-Cards: Coronary Artery Revascularization in Diabetes in VA Hospitals.
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having similar mortality results, for patients with LMCAD 
of low or intermediate complexity (SYNTAX score < 33).  
This may also be the case for multi-vessel disease patients 
with lesions of low complexity (SYNTAX score < 23). For all 
other patients, particularly if diabetics, surgery remains the 
best form of revascularization. There is the possibility that 
second-generation DES and a more functional strategy, 
using free fractional reserve and avoiding unnecessary 
revascularizations will improve the comparative results of PCI 
in the future. The one year results of the SYNTAX II36 study 
suggests that this will be true, but long-term follow-up is waited 
and a randomized trial with contemporary CABG is warranted.

The present study presents important limitations. It is a 
meta-analysis of published data and not a collaborative 
meta-analysis with access to individual data of patients. 
The inclusion of BMS era trials can also be criticized. 
It should also be noted that 30 days mortality and late 
mortality showed moderate heterogeneity, reducing the 
robustness of our results. Otherwise, our findings apply only 
to patients for whom revascularization may be performed 
using either method, without high surgical risk, no history 
of prior surgical revascularization, normal or near-normal 
ejection fraction and with the procedures carried out in 
institutions of excellence.

520



Original Article

Andrade et al
Stent versus CABG: a meta-analysis

Arq Bras Cardiol. 2019; 112(5):511-523

Figure 7 – Study Flow Diagram. RCT: randomized controlled trial; CABG: coronary artery bypass grafting; LAD: left anterior descending; PCI: percutaneous 
coronary intervention.
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Conclusion
PCI using stents when compared to CABG was associated 

with a trend to lower mortality at 30 days, similar one-year 
mortality, lower incidence of stroke up to one-year, and a 
trend to higher long-term mortality. There was no long-term 
mortality difference in non-diabetics and in LMCAD patients. 
In terms of composite adverse outcomes, the SYNTAX score 
and diabetes were the most important factors to consider 
when choosing between the two methods of revascularization. 
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