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Abstract

Aims: We performed a meta-analysis of randomised trials comparing percutaneous coronary intervention

KEYWORDS

« percutaneous (PCI) with stent implantation to coronary artery bypass grafting (CABG) for the treatment of unprotected left
coronary
intervention

® coronary artery
bypass graft
surgery

¢ left main coronary

main coronary artery stenosis (ULMCA).

Methods and results: Pubmed and other databases were searched. Data were expressed as odds ratios
(OR) with 95% confidence interval (CI). Four randomised trials enrolling 1,611 patients were selected. At
12-month follow-up PCI, as compared to CABG, was associated with a significant risk reduction of stroke
(0.12% vs. 1.90%, OR 0.14, 95% CI [0.04 to 0.55], p=0.004), with an increased risk of repeat revascularisa-
tion (11.03% vs. 5.45%, OR 2.17,95% CI [1.48 to 3.17], p <0.001), a similar risk of mortality (OR 0.72, 95%
CI [0.42 to 1.24], p=0.23) or myocardial infarction (OR 0.97, 95% CI [0.54 to 1.74], p=0.91), leading to an
increased risk of major adverse cardiovascular events (14.37% vs. 10.14%, OR 1.50, 95% CI [1.10 to 2.04],
p=0.01) and similar hazard of major adverse cardiac or cerebrovascular events (14.49% vs. 12.04%, OR 1.24,
95% CI[0.93 to 1.67], p=0.15).

artery disease

Conclusions: PCI is comparable to CABG for the treatment of ULMCA with respect to the composite of
major adverse cardiovascular or cerebrovascular events at 12-month follow-up.
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Introduction

Recent guidelines consider coronary artery bypass graft surgery
(CABG) as the treatment of choice for unprotected left main coro-
nary disease, although they recognise percutaneous coronary inter-
vention (PCI) with stent implantation as a feasible therapeutic
option."> These recommendations have been implemented on the
basis of registry studies*” and a few randomised controlled trials
(RCT),'""!" the latter being either not powered in detecting the pres-
ence of a significant difference in individual clinical endpoints
between PCI and CABG,' or limited by their design, such as the
subgroup analysis of the Synergy Between PCI With Taxus and
Cardiac Surgery (SYNTAX) trial.!!?

In a recent large RCT, PCI with sirolimus-eluting stents was
shown to be noninferior to CABG with respect to major adverse
cardiac or cerebrovascular events."* However, due to statistical rea-
sons, this trial also could not provide clinically directive findings.
Therefore, whether PCI offers clinical outcomes that are compara-
ble to those after CABG remains controversial. A pooled analysis of
RCT with greater power than that in the original trials, thus reduc-
ing sample size limitations of individual RCT, may provide clini-
cally informative findings in this setting.

We therefore performed a meta-analysis of RCT to assess whether
PCI is comparable to CABG with respect to clinical outcome for the
treatment of unprotected left main coronary artery disease.

Methods

DATA SOURCES AND SEARCH STRATEGY

Two unblinded cardiologists (G.F., M.V.) independently searched
Pubmed, EMBASE, the Cochrane Central Register of Controlled
Trials, for all RCT that compared PCI vs. CABG for the treatment
of left main coronary artery disease. The following keywords were
entered “left main AND (angioplasty OR stent) AND coronary
artery bypass graft AND (trial OR randomised OR randomised)”.
Ongoing clinical trials and unpublished studies were also searched
on the following Internet sites: http://www.controlled-trials.com,
http://www.clinicaltrials.gov, http://www.centerwatch.com. Hand
search of textbooks and references of papers selected was also per-

formed. Disagreement was resolved by consensus.

STUDY SELECTION

Studies were included if they met the following inclusion criteria:
1) randomisation between PCI with stent implantation and CABG;
2) unprotected left main coronary artery disease; 3) minimum length
of follow-up of 12 months. Exclusion criteria were: a) lack of ran-
domised design,; b) ongoing/unpublished studies; c¢) publication only
as an abstract; d) a follow-up duration of less than 12 months.

DATA EXTRACTION

Two unblinded reviewers (G.F., M.V.) independently extracted the
data regarding the endpoints. Disagreement was resolved by con-
sensus. The primary outcome was the composite of death, myocar-
dial infarction (MI), repeat revascularisation, and stroke (i.e., major

adverse cardiovascular or cerebrovascular events [MACCE]) at
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12-month follow-up. Secondary endpoints were individual compo-
nents of MACCE, and the composite of major adverse cardiovascu-
lar events (MACE) (i.e., death, MI, repeat revascularisation). The
incidence of stent thrombosis and graft failure was reported when
available. The number of events in each study were calculated from
percentages when not directly reported. Specifically in the study by
Boudriot et al,'* the number of strokes at 12 month follow-up was
derived as: ([reported combined rate of death, MI, stroke — reported
combined rate of death, MI]* number of patients)/100. The following
data were also abstracted: follow-up duration; median SYNTAX
Score value; rate of crossover from one treatment arm to the other.

The presence of selection, performance, attrition, detection and
reporting bias was systematically addressed for each study, and
classified as low, unclear, high, analysing the following domains
according to the Cochrane Collaboration recommendations: ade-
quate randomisation sequence generation; presence of allocation
concealment and blinding; presence of incomplete outcome data;
selective outcome reporting.'> Other sources of bias were eventu-
ally searched and reported. A risk of bias graph with judgements
about each risk of bias item, presented as percentages across all
included studies and a risk of bias summary reporting each risk of
bias item for each included study were reported.'” The validity of
the studies was evaluated according to the CONSORT statement
and the meta-analysis was performed in agreement with the
PRISMA statement.'®!”

DATA SYNTHESIS AND DATA ANALYSIS

Data are expressed as odds ratio (OR) and 95% confidence interval
(CI). Binary outcomes were combined with Mantel Haenszel
method according to a fixed effect model or with DerSimonian and
Laird method according to a random effect model if heterogeneity
between studies was found.!® The number of patients needed to treat
to benefit (NNTB) and the number needed to treat to harm (NNTH)
were calculated from meta-analytical estimates of OR, using the
macro “metannt”, as 1/(projected control group event rate — pro-
jected treatment group event rate). The corresponding 95% CI was
calculated using 95% CI of the effect size applied to the control
group event rate. The presence of heterogeneity among studies was
evaluated with Cochran Q chi® test, and I? test was used to evaluate
inconsistency. I* describes the percentage of total variation across
studies that is due to heterogeneity: values of 25%, 50% and 75%
correspond to low, moderate, high I2." The presence of publication
bias was investigated using the Peters’ test as this test has been
shown to be associated with lower type I error rates and to be more
appropriate than the Egger’s test and by visual estimation, with the
use of a funnel plot of sample size against the treatment effect, dis-
played as OR.2%?! Sensitivity analyses calculating the individual
and pooled estimates using a random effect model, and expressing
treatment effect measures as risk ratios (RR), were performed.
NNTB and NNTH were calculated from meta-analytical estimates
of RR also. An additional analysis including MACCE available at
the longest follow-up in each study was performed. The statistical
level of significance for the summary treatment effect estimate was
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two tailed p <0.05. STATA 11.1 statistical software (StataCorp LP,
College Station, TX USA) and Revman 5.1. were used for statisti-
cal analyses.

Results

SEARCH RESULTS

A total of 189 potentially relevant citations were retrieved after
database search. The study selection process is shown in Figure 1.
One hundred and sixty-two papers were excluded after reading the
corresponding title or abstract due to lack of relevance to the topic
addressed or clear absence of randomisation design of the study.
Therefore, 27 relevant citations were selected. Of these, meta-anal-
yses and studies lacking a randomised design were excluded, yield-
ing to five papers to be considered for final inclusion.'®!13.14.22
Among these, the study by Cohen et al** was excluded as this was a
substudy of the SYNTAX trial, focusing on the comparison of PCI
versus CABG with respect to patient quality-of-life. Therefore, a
total of four RCT were included in the final analysis.!*!-1314

STUDY CHARACTERISTICS AND BIAS ASSESSMENT
The four trials selected in this meta-analysis included a total of
1,611 patients. Main clinical and angiographic characteristics of
included studies are reported in Table 1. Follow-up was available
until 12 months in all trials including a total of 1,596 patients, of
whom 807 patients were randomised to PCI and 789 to CABG. The
study by Park et al'® provided follow-up until 24 months, while in
another study follow-up was 28 months.!® PCI was performed with
drug eluting stent implantation in all studies, except in the study by
Buszman et al'® where bare metal stents were employed in the
majority of patients.

The assessment of bias according to Cochrane collaboration rec-
ommendations, both at outcome or study levels is reported in
Figures 2 and 3. Overall, there was a high prevalence of low bias

189 citations retrieved
from database searches

162 studies excluded
because not relevant
or due to clear absence
of randomised design

4

27 articles assessed
as potentially relevant

22 studies excluded
due to lack of
randomised design

5 studies considered for final
inclusion in the meta-analysis

1 study (Cohen et al)
excluded

4 studies finally included
in the meta-analysis

Figure 1. Algorithm for the selection of the studies included in the
meta-analysis.

across most domains, except for blinding, across the studies.
However the study by Buszman et al presented a higher prevalence

of unclear bias.'°

Outcome

MAIN ANALYSIS

No heterogeneity was detected for each endpoint assessed (chi-
square test=2.00, p=0.57, I>=0 for mortality; chi-square test=1.05,

Table 1. Main clinical and angiographic characteristics of the included studies.

(%)

PCI(n) | DES (%) | DEStype | CABG (n)

LIMA to LAD| Off pump | Follow-up | Crossover

SYNTAX score

(%) (months) (%) CABG vs. PCI

Boutriot et al 100 100 SES 101 99 46 36.5 0 23.0 (14.8-28.0) vs.
24.0 (19.0-29.0)
Buszman et al 52 35 NA 58 81 NA 28 0 24.7+6.8 vs. 25.2+8.7
Morice et al 57 100 Taxus 348 NA NA 12 NA 30.2+12.7 vs. 29.6+13.5
Park et al 300 100 SES 300 93.6 63.8 24 8.25 25.8+10.5vs. 24.4+9.4
DES: drug eluting stent; LIMA: left internal mammary artery; LAD: left anterior descending; LM: left main; SES: sirolimus-eluting stent; NA: not available

Distal LM (%) LM + 1 vessel (%) LM + 2 vessels (%) LM + 3 vessels (%)

CABG M| CABG H| CABG PCI CABG PCI
Boutriot et al 69 74 27 gs 28 26 17 11
Buszman et al 60 56 6 13 19 27 75 60
Morice et al 58.3 64.1 20.4 18.8 30.5 31.4 35.1 38.1
Park et al 62.2 66.9 17.7 16.7 30 33.7 41 40.7
DES: drug eluting stent; LIMA: left internal mammary artery; LAD: left anterior descending; LM: left main; SES: sirolimus-eluting stent; NA: not available
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p=0.79, 1>=0, for MI; chi-square test= 1.55, p=0.67, I>=0 for repeat
revascularisation; chi-square test= 0.22, p=0.97, I>=0 for stroke;
chi-square test=0.09, p=0.99 , I>=0 for MACE,; chi-square test=0.15, 800 4 - ;
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p=0.98, I>=0 for MACCE). Evidence of publication bias was pre- :
sent for the endpoint of mortality and of repeat revascularisation, N :
but not for other endpoints (Supplementary appendix Table 2, Fig- 600 1 *
|
ures 4-9). At 12-month follow-up, no significant differences in o }
mortality were found (2.97% mortality rate in the PCI group vs. § }
4.06% in the CABG group, OR 0.72, 95% CI [0.42 to 1.24], &' |
p=0.23), and the risk of MI was similar in the groups (MI rate b2 }
2.85% in the PCI group vs. 2.91% in the CABG group, OR 0.97, 2004 | .
95% CI [0.54 to 1.74], p=0.91) (Figures 10 and 11). PCL, as com- 1
[
pared to CABG, was associated with an increased risk of repeat } ¢
revascularisation (event rate 11.03% in the PCI group vs. 5.45% in 0 |
the CABG group, OR 2.17,95% CI[1.48 to 3.17], p <0.001; NNTH 0 05 1 L5 Odds ?atio 25 3 35 4

18, 95% CI 10 to 41) and with a significant risk reduction of stroke
(stroke rate 0.12% in the PCI group vs. 1.90% in the CABG group,  Figure 6. Funnel plot of sample size against odds ratio for the
OR 0.14, 95% CI [0.04 to 0.55], p=0.004, NNTB 62, 95% CI55to 118)  endpoint of repeat revascularisation.

monline




m
=
=
=
=
-
(1]
2
(1]
=
=
o
=
N
o
—
—
S
~
w
o
~
H
(=2]

800 |
Stroke :
|
L 2 |
|
|
600 | | *
|
|
o I
o i
[} |
2 4001 i
€ I
S |
[%2)
|
|
200 : *
|
! *
|
|
04 |
T T T T
0 2 3

Odds ratio

Figure 7. Funnel plot of sample size against odds ratio for the

endpoint of stroke.
01 MACE
*
600 - *
Q
N
(%2}
2 400
IS
©
[%2)
200 2
*
0_
T T T T
5 15 2 25
Odds ratio

Figure 8. Funnel plot of sample size against odds ratio for the
endpoint of major adverse cardiovascular events (MACE).
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Figure 9. Funnel plot of sample size against odds ratio for the
endpoint of major adverse cardiovascular or cerebrovascular events
(MACCE).
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Study Mortality Events, Events, %
D OR (95% CI) PCI  CABG Weight
Buszman JACC 2008 _._:__ 0.24.(0.03,2.23) 152 4/53 1238

|
Morice Circulation 2010 —:-— 094(045,1.96)  15/355 15/336 47.03
Boudriot JACC 2011 —-—:— 0.39(0.07,205 2100 5100 1561
Park NEIV 2011 —1‘*— 074(0.26,2.17)  6/300 8300 24.98
Overall (I-squared=0.0%, ¢ 0.72(0.42,1.24)  24/807 32/789 100.00
p=0573) |

|

01 1 1 10 100
PCI better CABG better

Figure 10. Forest plot shows summary treatment effect expressed as
odds ratio (OR) with 95% confidence interval (CI) for the
comparison of PCI versus CABG for the endpoint of mortality.

Study Myocardial infarction Events, Events, %

D OR (95% Cl) PCI  CABG Weight
Buszman JACC 2008 —  0.33(0.03,3.25) 152 363 1292
Morice Circulation 2010 —a— 1.01(048,2.14)  15/355 14/336 61.07
Boudriot JACC 2011 ——— 1.00(0.20,5.08)  3/100 3/100 1292
Park NEV 2011 —=—— 1.34(0.30,6.03)  4/300 3/300 13.12
Overall (I-squared=0.0%, 0.97(0.54,1.74)  23/807 23/789 100.00
p=0.788)

01 1 1 10 100
PCI better CABG better

Figure 11. Forest plot shows summary treatment effect expressed as
odds ratio (OR) with 95% confidence interval (CI) for the
comparison of PCI versus CABG for the endpoint of myocardial

infarction.

(Figures 12 and 13). As a result, the risk of MACE was signifi-
cantly higher in the PCI group (MACE rate 14.37% in the PCI
group vs. 10.14% in the CABG group, OR 1.50, 95% CI [1.10 to
2.04], p=0.01; NNTH 23, 95% CI 12 to 106) (Figure 14), while the
risk of MACCE was not significantly different between the groups
(MACCE rate 14.49% in the PCI group vs. 12.04% in the CABG
group, OR 1.24,95% CI [0.93 to 1.67], p=0.15) (Figure 15).

The rate of graft occlusion was not reported in two studies,'®!
therefore the comparison between PCI and CABG with respect to
stent thrombosis/graft occlusion was not performed. Of note, no
stent thrombosis occurred in three studies,'®'>!'* 10 stent thrombi
and 10 graft occlusions were reported in one study,' three graft

occlusions in the study by Park et al."

SENSITIVITY ANALYSES
The use of RR as a measure of treatment effect yielded similar
results to those calculated as OR.



Study Repeat revascularisation Events, Events, %
D OR (95% Cl) PCI  CABG Weight
Buszman JACC2008 +-—3.89(1.30,11.68) 1552 5653 927

|
Morice Circulation 2010 —-I— 192(1.12,328) 42/355 22/336 5243
Boudriot JACC 2011 —]-— 255(094,693) 14/100 6/100 1357
Park NEJM 2011 —-:— 1.85(0.84,4.08) 18/300 10/300 24.73
Overall (I-squared=0.0%, ¢ 2.17(1.48,3.17)  89/807 43/789 100.00
p=0.672) |

|

01 1 10 100
PCI better CABG better

Figure 12. Forest plot shows summary treatment effect expressed as
odds ratio (OR) with 95% confidence interval (CI) for the
comparison of PCI versus CABG for the endpoint of repeat

revascularisation.

Study

Stroke

Events, Events, %
OR(95%Cl)  PCl CABG Weight

Buszman JACC 2008

Morice Circulation 2010 ————s+———

0.20(0.01,419) 0/52 2/53 1473
0.10(0.01,0.81) 1/355 9/336 55.36

Boudriot JACC 2011
Park NEMM 2011

0.20(0.01,4.14) 0/100 2/100 14.93
0.20(0.01,4.16) 0/300 2/300 14.98

Overall (I-squared=0.0%,
p=0.974)

<>

0.14 (0.04,0.55) 1/807 15/789 100.00

PCI

1
better

10
CABG better

100

Figure 13. Forest plot shows summary treatment effect expressed as
odds ratio (OR) with 95% confidence interval (CI) for the
comparison of PCI versus CABG for the endpoint of stroke.

Study MACE Events, Events, %
D OR(95%Cl)  PCl CABG Weight
Buszman JACC2008 ——:-— 1.70(0.70,4.12) 16/52 11/53 11.18
|
Morice Circulation 2010 -ll— 1.48(0.95,2.32) 55/355 37/336 47.63
Boudriot JACC 2011 —-|— 1.44(0.68,3.06) 19/100 14/100 16.81
Park NEIM 2011 -—1:'— 1.49(0.80,2.77) 26/300 18/300 24.37
Overall (l-squared=0.0%, <D 1.50 (1.10, 2.04) 116/807 80/789 100.00
p=0.993) 1
|
01 1 1 10 100
PCI better CABG better

Figure 14. Forest plot shows summary treatment effect expressed as
odds ratio (OR) with 95% confidence interval (CI) for the

comparison of PCI versus CABG for the endpoint of major adverse
cardiovascular events (MACE).

Stents versus coronary artery bypass graft for left main disease

Study MACCE Events, Events, %
D OR(95%Cl)  PCl  CABG Weight
Buszman JACC2008 —+— 1.37(0.58,3.23) 16/52 13/53 11.15
|
Morice Circulation 2010 -II— 1.18(0.77,1.80) 56/355 46/336 49.79
Boudriot JACC 2011 —+— 1.23(0.59,2.56) 19/100 16/100 16.21
|
Park NEIM 2011 —Th— 1.33(0.72,2.44) 26/300 20/300 22.85
Overall (I-squared=0.0%, i> 1.24(0.93,1.67) 117/807 95/789 100.00
p=0.985) |
:
01 1 1 10 100
PCI better CABG better

Figure 15. Forest plot shows summary treatment effect expressed as
odds ratio (OR) with 95% confidence interval (CI) for the
comparison of PCI versus CABG for the endpoint of major adverse
cardiovascular or cerebrovascular events (MACCE).

Summary RR and OR calculated with a random effect model
were similar to those obtained using a fixed effect model. NNTB
and NNTH calculated from meta-analytical estimates of RR were
similar to those obtained from meta-analytical estimates of OR.
(Supplementary Appendix, Tables 3-6).

LONG-TERM FOLLOW-UP

In a meta-analysis that included MACCE available at a follow-up
longer >12 months from two studies (24 months in the study by
Park et al,' 28 months in the study by Buszman et al'’) the compari-
son of PCI with CABG with respect to MACCE yielded similar
results to those reported in our main analysis at one year follow-up.
No heterogeneity or publication bias were detected (Supplementary
Appendix, Tables 7-9).

Discussion

The main findings of this meta-analysis of randomised trials are as
follows: 1) PCI, as compared to CABG, is associated with a similar
risk of the primary composite endpoint of MACCE at 12 month
follow-up; 2) PCI is associated with a significant reduction of the
risk of stroke; 3) PClI increases significantly the risk of repeat revas-
cularisation, while it is associated with a similar risk of mortality or
M1, resulting in a significant increase of the risk of the composite
MACE.

The subgroup analysis of the randomised SYNTAX trial involv-
ing patients with left main coronary artery disease! and the
PRECOMBAT trial”® have reported the noninferiority of PCI in
comparison to CABG with respect to MACCE at 12-month follow-
up. Significant differences in MACCE rates were present between
these two studies: 8.7% and 6.7% in the PCI and CABG arms,
respectively, in the PRECOMBAT trial'?, vs. 15.8% and 13.7% in
the SYNTAX substudy.!" Large differences in patient and proce-
dural trial characteristics, such as the presence of lower mean
SYNTAX score and EuroSCORE values in the PRECOMBAT trial,
the use of sirolimus-eluting stents vs. paclitaxel-eluting stents in the
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SYNTAX substudy,' a higher usage of off-pump CABG in the
PRECOMBAT trial," as well as ethnic differences in the study pop-
ulation may explain these findings.

The lack of significant MACCE differences was already observed
in the LE MANS study,!® the first, albeit small, randomised trial
comparing PCI vs. CABG for the treatment of unprotected left
main coronary artery disease, that however reported even higher
rates of MACCE at 12-month follow-up, in both the PCI (30.7%)
and CABG (24.5%) arms. Such high event rates are likely to reflect
the lower prevalence of drug-eluting stent use and of arterial con-
duits to the left anterior descending artery, despite the presence of
high risk characteristics of the study population, that presented high
mean SYNTAX score and EuroSCORE values, and high preva-
lence of triple vessel disease. In these randomised trials,'®!"!3
patients undergoing PCI had similar or even numerically lower
rates of mortality and of MI at 12-month follow-up compared to
those undergoing CABG, while experiencing an increase of repeat
revascularisation. No stroke occurred in the PCI arm in three
RCTs, %1314 however, differences in stroke rate between the PCI and
CABG groups were not statistically significant due to the small
sample size and low event rates, whereas in the SYNTAX sub-
study," PCI as compared to CABG, yielded a significant reduction
of stroke. In the recent study by Boudriot et al,'* PCI with siroli-
mus-eluting stents was inferior to CABG with respect to MACE at
12-month follow-up, mainly due to repeat revascularisation, while
PClI resulted to be noninferior in terms of death or MI.

In our meta-analysis, the similar risk of MACCE in the PCI and
CABG groups was the result of numerically lower rates of mortality
and similar rates of MI, significant higher rates of repeat revascu-
larisation and significant lower rates of stroke in the PCI arm as
compared to the CABG arm.

Although the point estimate of the number needed to treat for
repeat revascularisation or for the composite MACE was lower than
that for stroke, the assessment of net clinical benefit of the most
appropriate revascularisation strategy should balance the clinical
impact and consequences of increasing or reducing repeat revascu-
larisation versus stroke. Stroke has been reported to be associated
with frequent disabling clinical sequelae.” In our meta-analysis, the
increased rate of repeat revascularisation observed in the PCI arm
was not paralleled by a concomitant excess of mortality or MI, sug-
gesting that the former does not carry a major negative impact on
hard endpoints. Some studies have shown that the clinical cost of
stent thrombosis may be more severe than that after graft occlu-
sion.?*?” We could not assess whether the risk of stent thrombosis
after PCI is higher than that for graft occlusion due to lack of data
reporting on graft occlusion in two trials.'*!* However, no stent
thrombosis was reported in three out of four studies,'*'*!* and in the
remaining study, the same number of stent thrombi and graft occlu-
sions occurred.!" Although our meta-analysis could not address the
impact of repeat revascularisation on patient quality-of-life, a recent
subgroup analysis of the SYNTAX trial assessing health-related
quality of life has shown that both PCI and CABG led to significant
improvements in disease-specific and general health status over the

monline

course of 12 months.?> PCI was associated with large benefits in gen-
eral health-related quality-of-life as assessed by the Medical
Outcomes Study 36-Item Short-Form Health Survey at 1 month,
however, differences largely disappeared by six months.> CABG
instead was associated with a slightly greater improvement in the
score on the Seattle Angina Questionnaire angina frequency subscale
at six and 12 month follow-up, with no differences in the scores at
these later time points. Therefore, the higher risk of stroke after
CABG in our meta-analysis remains an important factor affecting the
choice of the most appropriate revascularisation mode for unpro-
tected left main coronary artery disease.

STUDY LIMITATIONS

We acknowledge several limitations. The study by Morice et al'! is
a subgroup analysis of the randomised SYNTAX trial, that although
pre-specified and adequately powered for the detection of differ-
ences in the composite clinical endpoint, could provide only
hypothesis-generating findings, due to the lack of demonstration of
noninferiority between PCI and CABG with respect to the primary
endpoint of the SYNTAX trial. Further, about one third of patients
did not meet the criteria for significant left main disease by study
definition.”® We could not calculate the summary treatment effect
estimates for stent thrombosis/graft occlusion, due to the lack of
information on graft occlusion in two studies.'®* Although we did
not detect the presence of statistically significant heterogeneity,
intrinsic differences across trials are present, such as the sample
size of study population, the number of recruiting sites (i.e., 85 sites
in 17 countries in Europe and United States in the SYNTAX sub-
study,' 13 sites in Korea in the PRECOMBAT trial'®), the use of
different types of stent or techniques, the number of diseased ves-
sels. We did not perform an individual patient data meta-analysis.
Therefore, we could not assess the impact of the SYNTAX score or
of other clinical, angiographic and procedural characteristics on the
comparison between PCI and CABG. Our findings may not be gen-
eralisable to all patients with unprotected left main coronary artery
disease, as in RCT, usually patients with unfavourable anatomy for
PCI or excessive surgical risk are excluded, while these are encoun-
tered in real world situations. Further, these trials have been per-
formed in highly specialised centres with experienced operators.
Our main analysis reflects the first year of follow-up after revascu-
larisation; longer follow-up is warranted to assess whether 1-year
findings will be confirmed.

Conclusions

In this meta-analysis of RCT, PCI, as compared to CABG, was
associated with a similar hazard of the composite MACCE at
12-month follow-up. This finding stems from a significant reduc-
tion of stroke that counterbalances the detrimental increase in
repeat revascularisation after PCI.
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Table 6. NNT calculated from meta-analytical estimates of risk

‘ Coefficient ‘ 95% CI* ‘ p ratio (fixed effect).

Mortality -175.1 -333.1t0-17.0 0.04 PCl vs. CABG NNTB/NNTH* 95% CI"

Myocardial infarction| -128.9 -382.7 to 124.8 0.16 Stroke 62 55t0 119

Fef/zzibarisation 896 55.7 t 123.6 0.008 Repeat revascularisation 18 10t0 43
MACE?* 24 1210114

MACE' 11.1 —25.31047.5 0.32 *MACE: major adverse cardiovascular events; *NNTB: number needed to

Stroke 61.4 -351.1t0473.9 0.59 treat to benefit (stroke); *NNTH: number needed to treat to harm (repeat
revascularisation, MACE); 'Cl: confidence interval

MACCE* 9.17 -66.5t0 84.9 0.65

*Cl: confidence interval; "MACE: major adverse cardiovascular

events; $MACCE: major adverse cardiovascular or cerebrovascular events Table 7. Long-term follow-up.

Table 3. Odds ratio (random effect model).

‘Treatment effect ‘ 95% CIT ‘

| OR* | 95%cCI" | p

Mortality 0.74 0.43-1.28 0.28
Myocardial infarction 0.98 0.54-1.78 0.95
Repeat revascularisation 2.16 1.47-3.16 <0.001
MACE* 1.50 1.10-2.04 0.01
Stroke 0.15 0.04-0.57 0.006
MACCE* 1.24 0.93-1.67 0.15
*OR: odds ratio; 'CI: confidence interval; *MACE: major adverse
cardiovascular events; *MACCE: major adverse cardiovascular or
cerebrovascular events

Table 4. Risk ratio (fixed effect model).

| RR* | 95%CI" | p

Mortality 0.73 0.43-1.23 0.23
Myocardial infarction 0.97 0.55-1.71 0.91
Repeat revascularisation 2.02 1.43-2.86 <0.001
MACE?® 1.42 1.09-1.85 0.01
Stroke 0.15 0.04-0.56 0.005
MACCE* 1.20 0.94-1.54 0.15
*RR: risk ratio; 'Cl: confidence interval; *MACE: major adverse
cardiovascular events; *MACCE: major adverse cardiovascular or
cerebrovascular events

Table 5. Risk ratio (random effect model).

e e o |

Mortality 0.75 0.44-1.28 0.29
Myocardial infarction 0.98 0.55-1.74 0.95
Repeat revascularisation 2.02 1.42-2.86 <0.001
MACE* 1.42 1.09-1.85 0.01
Stroke 0.15 0.04-0.58 0.006
MACCE* 1.20 0.94-1.54 0.15
*RR: risk ratio; Cl: confidence interval; *MACE: major adverse
cardiovascular events; *MACCE: major adverse cardiovascular or
cerebrovascular events

MACCE* P
OR? (fixed effect) 1.27 0.96-1.69 0.09
OR (random effect) 1.27 0.96-1.69 0.09
RR® (fixed effect) 1.21 0.97-1.52 0.09
RR (random effect) 1.19 0.96-1.49 0.12
*MACCE: major adverse cardiovascular or cerebrovascular events;
ICI: confidence interval; ‘OR: odds ratio; *RR: risk ratio

Table 8 Long-term follow-up. Heterogeneity.

wce: | Sy | b o
ORY (fixed effect) 0.81 0.85 0
OR (random effect) 0.81 0.85 0
RR® (fixed effect) 1.17 0.76 0
RR (random effect) 1.17 0.76 0

*MACCE: major adverse cardiovascular or cerebrovascular events;
12: Inconsistency; *OR: odds ratio; *RR: risk ratio

Tahle 9. Long-term follow-up. Publication hias (Peters’ test).
MACCE*

Coefficient 95% CIT
OR* (fixed effect) -21.3 -202.1t0 159.4 0.66

*MACCE: major adverse cardiovascular or cerebrovascular events;
ICI: confidence interval; *OR: odds ratio
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