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Percutaneous Coronary Intervention Using Drug-Eluting
Stents Versus Coronary Artery Bypass Grafting for
Unprotected Left Main Coronary Artery Stenosis
A Meta-Analysis of Randomized Trials

Nitesh Nerlekar, MBBS, MPH; Francis J. Ha, BMedSci; Kunal P. Verma, MBBS;
Martin R. Bennett, MD, PhD; James D. Cameron, MBBS, MD, MEngSc;
Ian T. Meredith, MBBS, PhD; Adam J. Brown, MD, PhD

Background—Current guidelines suggest that coronary artery bypass grafting (CABG) should be the preferred
revascularization method for unprotected left main coronary artery stenosis. In light of evidence from recent randomized
trials, we assessed whether percutaneous coronary intervention (PCI) using drug-eluting stents is as safe and effective as
CABG for the treatment of unprotected left main coronary artery disease.

Methods and Results—Digital databases and manual searches were performed for randomized trials comparing PCI and
CABG for unprotected left main coronary artery stenosis. Among 3887 potentially relevant studies, 5 met inclusion
criteria. The primary safety end point was defined as the composite of all-cause death, myocardial infarction, or stroke.
Secondary end points included a clinical effectiveness composite, which was defined as all-cause death, myocardial
infarction, stroke, or repeat revascularization. Summary estimates were obtained using random-effects modeling. In total,
4594 patients were included in the analysis. There was no significant difference in the primary safety end point between
the revascularization strategies (odds ratio [OR], 0.97; 95% confidence interval [CI], 0.79-1.17; P=0.73). However, when
compared with CABG, PCI was less effective (OR, 1.36; 95% CI, 1.18-1.58; P<0.001) because of significantly higher
rates of repeat revascularization (OR, 1.85; 95% CI, 1.53-2.23; P<0.001). The incidence of all-cause death (OR, 1.03;
95% CI, 0.78-1.35; P=0.61), myocardial infarction (OR, 1.46; 95% CI, 0.88-2.45; P=0.08), and stroke (OR, 0.88; 95%
CI, 0.39-1.97; P=0.53) did not differ between PCI and CABG.

Conclusions—PCI using drug-eluting stents and CABG are equally safe methods of revascularization for patients at
low surgical risk with significant unprotected left main coronary artery stenosis. However, CABG is associated with
significantly lower rates of repeat revascularization. (Circ Cardiovasc Interv. 2016;9:¢004729. DOI: 10.1161/

CIRCINTERVENTIONS.116.004729.)
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Around 5% of patients undergoing coronary angiography
are found to have significant unprotected left main coro-
nary artery (ULMCA) stenosis.! Patients with ULMCA steno-
sis are typically advised to undergo revascularization because
this has been shown to improve prognosis when compared
with optimal medical therapy.”> Historically, coronary artery
bypass grafting (CABG) has been considered the preferred
method for revascularization based on a wealth of data dem-
onstrating the safety and durability of surgery.’ This has been
reflected in current international guidelines, where CABG
carries a class I recommendation for ULMCA disease.*’

Percutaneous coronary intervention (PCI) is becoming
increasingly used as an alternative method of ULMCA revas-
cularization. The development of drug-eluting stents (DES)
has significantly reduced repeat revascularization rates after
PCI, whereas advances in technique permit treatment of more
complex coronary anatomies including the distal ULMCA
bifurcation. Clinical trials comparing PCI and CABG for
ULMCA stenosis have shown that subsequent major adverse
cardiovascular event rates between treatment strategies were
similar. However, these trials were limited in their ability to
definitely answer whether individual clinical end points were
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WHAT IS KNOWN

® There is continued debate on the optimal revascular-
ization strategy for patients with significant left main
coronary artery stenosis.

® Previous meta-analyses comparing percutaneous
coronary intervention and coronary artery bypass
grafting have demonstrated equivalence between
revascularization strategies but are influenced by in-
clusion of observational data.

WHAT THE STUDY ADDS

® This meta-analysis is limited to randomized trials
at the longest reported follow-up duration and dem-
onstrates no difference in clinical safety outcomes
between percutaneous coronary intervention using
drug-eluting stents and coronary artery bypass graft-
ing in patients at low surgical risk.

® However, coronary artery bypass grafting may be a
more clinically effective revascularization strategy
because percutaneous coronary intervention is asso-
ciated with significantly higher rates of repeat revas-
cularization at long-term follow-up.

significantly different between revascularization strategies.
Previous meta-analyses have been influenced by the inclusion
of observational studies,®” whereas results of additional mul-
ticenter randomized trials are now available.®® We, therefore,
performed an updated systematic review and meta-analysis
of randomized trials to evaluate clinical outcomes with PCI
using DES compared with CABG in patients with significant
ULMCA stenosis.

Methods

Data Sources and Search Strategy

A digital literature search was performed through the MEDLINE,
EMBASE, and PubMed databases for the period January 1, 2000, to
October 31, 2016. Keywords using Medical Subject Heading (MeSH),
where available, included percutaneous coronary intervention, drug-elut-
ing stent, coronary artery bypass, coronary artery disease, and left main.
The search was not limited by language. Reference lists of eligible articles
and previous meta-analyses were reviewed for further potential citations,
along with a manual search through presentations and abstracts of major
international conferences. The study protocol was prospectively regis-
tered with the PROSPERO international register (CRD42016050141)
and fully adhered to the PRISMA statement (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses).!” An example search strat-
egy is presented in Table I in the Data Supplement.

Study Selection

Study characteristics for inclusion were as follows: (1) randomized
controlled clinical trial, (2) involvement of left main coronary artery,
(3) comparison of clinical outcomes between CABG and PCI using
DES, and (4) fully published status. Only studies that specified out-
comes in treatment of left main coronary artery disease and evalu-
ated PCI involving DES platforms were included. Studies that did not
specify clinical outcomes in the treatment of ULMCA specifically
or used bare-metal stents or a combination of bare-metal stents and
DES were excluded. Studies arising from observational registry data
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or that evaluated only angiographic outcomes without assessment of
clinical outcomes at follow-up were also excluded. We evaluated clin-
ical outcomes for each trial, with preference for the longest reported
follow-up. The study characteristics are presented in Table II in the
Data Supplement.

Data Items and Collection Process

Data items to be collected were specified before the literature
search. Two investigators (N.N. and F.J.H.) independently con-
ducted the literature search and performed data extraction for study
design, baseline demographics, angiographic characteristics, and
clinical outcomes. Extracted data were verified by the senior author
(A.J.B.), with any discrepancies resolved by consensus. Risk of bias
within individual articles was assessed according to the Cochrane
Collaboration Assessment for risk of bias in included studies (Table
IIT in the Data Supplement).

Clinical End Points

The primary end point of this study was clinical safety, defined as a
composite of all-cause death, myocardial infarction (MI), or stroke.
Secondary end points included an effectiveness/safety composite
(henceforth called effectiveness end point), which was defined as all-
cause death, MI, stroke, or repeat revascularization. Other secondary
end points included all individual components of the effectiveness
composite. Although the definition of MI varied slightly between tri-
als, all required an elevation in cardiac biomarkers (either creatine
kinase MB or troponin). However, the thresholds used for MI diag-
nosis and timing of definitions varied between trials. Periprocedural
MI was included in 4 trials,”!'"'* whereas 1 trial only assessed non-
procedural ML® Stroke was generally defined as the rapid or sudden
onset of new neurological deficit persisting for >24 hours with no
apparent nonvascular cause. Repeat revascularization was preferen-
tially defined as ischemia-driven revascularization by either PCI or
CABG. If these data were not reported, then data on any repeat re-
vascularization were taken. Comprehensive details of individual trial
end points and trial definitions are presented in Tables IV and V in the
Data Supplement.

Statistical Analysis

Data were analyzed by random-effects modeling for the primary end
point and for analysis of individual secondary end points. We also per-
formed additional analyses for both the primary and secondary effec-
tiveness composites in studies reporting 1-year outcomes. Sensitivity
analyses were performed to assess differences between early- and
newer-generation DES, by duration of clinical follow-up (<36 versus
>36 months), by patients with and without diabetes mellitus, and by
complexity of coronary artery disease as defined by the SYNTAX
(Synergy Between Percutaneous Coronary Intervention With TAXUS
and Cardiac Surgery) score (<22 versus =22). Summary statistics are
reported as pooled odds ratios (ORs) with 95% confidence intervals
(CIs). Statistical heterogeneity was quantified with the P statistic.
Heterogeneity was quantified as low, moderate, or high based on ?
values of 25%, 50%, and 75%, respectively.' Publication bias was
visually assessed by funnel plots. A 2-sided P value of <0.05 was
considered significant. Statistical analyses were performed using
Stata MP 14.0 (Stata Corp LP, College Station, TX) and the metan
suite of commands.

Results

A total of 3887 citations were reviewed and screened, with 27
studies identified for potential inclusion and further evalua-
tion. Of these articles, 22 studies were excluded because they
either did not specifically report clinical outcomes in ULMCA
disease (13 studies) or reported clinical outcomes at an earlier
time point (3 studies). Other reasons for study exclusion are
provided in the PRISMA study flow chart (Figure 1).
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Five randomized trials met the predefined inclusion cri-
teria and were included in the final quantitative analysis.
The multicenter randomized controlled trials included were
PRECOMBAT (Premier of Randomized Comparison of
Bypass Surgery versus Angioplasty Using Sirolimus-Eluting
Stent in Patients with Left Main Coronary Artery Disease)'?
(60-month follow-up), SYNTAX" (60-month follow up),
NOBLE (Coronary Artery Bypass Grafting Vs Drug Eluting
Stent Percutaneous Coronary Angioplasty in the Treatment
of Unprotected Left Main Stenosis)® (60-month follow-up),
EXCEL’ (36-month follow-up), and 1 trial with 12-month
clinical follow-up.!' Overall, 4594 patients were included in
the analysis with 2297 patients (50.0%) undergoing PCI using
DES. The prevalence of isolated ULMCA stenosis ranged
from 10% to 29%, with between 55% and 80% of patients
having a distal bifurcation ULMCA lesion. Three trials com-
pared PCI using early-generation DES with CABG,'""* with
2 trials using newer-generation DES.3? The baseline clinical,
angiographic, and procedural characteristics for the included
studies are presented in Table 1.

Primary Safety End Point

Four studies reported the incidence of the primary safety end
point, the composite of all-cause death, MI, and stroke. The
summary OR for these studies was 0.97 (95% CI, 0.79-1.17,
P=0.73), demonstrating no significant difference in safety out-
comes between PCI and CABG for the treatment of ULMCA
stenosis (Figure 2). Clinical event rates for each trial in the
analysis are presented in Table 2. There was no evidence of
statistical heterogeneity between studies (’=0%). The equi-
poise between revascularization strategies was also present
in those studies reporting 1-year outcomes (OR, 0.73; 95%
CI, 0.48-1.12; P=0.16; I’=0%; Figure I in the Data Supple-
ment). In sensitivity analyses, again there remained no dif-
ference between PCI and CABG in terms of safety when the

§ Records identified through
8 MEDLINE (n=903), PubMed
§ {n=1,004), EMBASE (n=1,980)
: Duplicate records removed
(n=2,682)
£
\g Recordsscreened ) Records excluded (n=1,178)
(n=1,205) - Notrandomized
Full-text articles excluded
z Full-textarticles assessed for - NotULMCA (n=13)
g eligibility ] - NotPciversus cABG (n=3)
L (n=27) - Noclinical outcomes
reported (n=2)
_ - Sametrial but earlier
M + follow-up (n=3)
2 Studiesincluded in quantitative - Studyincluded bare-metal
% synthesis stents(n=1)
= (n=3)

Figure 1. Study flow chart. Flow diagram illustrating the study
selection process for the systematic review and meta-analysis.
CABG indicates coronary artery bypass grafting; PCI, percutane-
ous coronary intervention; and ULMCA, unprotected left main
coronary artery.
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analysis was stratified by DES type (P, .. =0.45; Figure II
in the Data Supplement), nor by clinical follow-up duration
(P, eraction=0-09; Figure III in the Data Supplement). Further
sensitivity analysis was performed for the 2 studies report-
ing data of patients with diabetes mellitus,”!* again demon-
strating no difference in outcomes (P, . =0.84; Table VI
in the Data Supplement). Two studies reported SYNTAX
score—specific outcomes. This demonstrated that in patients
with anatomically more complex disease (SYNTAX >22), the
safety composite rates were significantly higher in patients
undergoing PCI using DES (OR, 1.64; 95% CI, 1.22-2.20;
eractioy =0-000; Table VI in the Data Supplement).
Secondary Effectiveness End Point
Four trials reported the incidence of the secondary effective-
ness composite end point, which included all-cause death,
MI, stroke, or repeat revascularization. The summary OR
was 1.36 (95% CI, 1.18-1.58; P<0.001) in favor of CABG
(Figure 3), with again no evidence of statistical heterogene-
ity (’=0%). However, in the 3 trials reporting 1-year data,
there was no significant difference between PCI and CABG
in terms of effectiveness (OR, 1.14; 95% CI, 0.86-1.49;
P=0.33; PP=0%). In sensitivity analyses performed at lon-
gest clinical follow-up, PCI continued to have a significantly
higher risk of events, regardless of DES generation used
( interaction between early- and newer-generation DES=0'85; Figure Ilin the Data
Supplement). Analysis by trial duration confirmed the benefit
of CABG, with no demonstrable differences between stud-
ies that reported outcomes at <36- and >36-month follow-
up (P,,.ucion=0-38; Figure III in the Data Supplement), and
no difference observed in patients with diabetes mellitus
(P, 1raciiog=0-31; Table VI in the Data Supplement).
Individual Clinical End Points
All five trials individually reported the incidence of all-
cause death, MI, and repeat revascularization (Figure 4). The
incidence of all-cause death was not significantly different
between revascularization strategies (OR, 1.03; 95% CI, 0.78—
1.35; P=0.61; I’=23.7%). Similar outcomes between PCI and
CABG were also observed for the incidence of MI (OR, 1.46;
95% CI, 0.88-2.45; P=0.08; ’=58.1%). However, CABG was
associated with a significant reduction in the risk of repeat
revascularization (OR, 1.85; 95% CI, 1.53-2.23; P<0.001;
PP=0%). Four studies reported the incidence of stroke, with
again no difference observed in this outcome between revas-
cularization strategies (OR, 0.88; 95% CI, 0.39-1.97; P=0.53;
P=62.5%).

Publication Bias

There was no visually observed publication bias either in the
trials included in the primary safety outcome, nor the second-
ary effectiveness outcome (Figure IV in the Data Supple-
ment). However, the small number of trials included in the
analysis does limit the interpretation of funnel plots.

Discussion
To our knowledge, this is the largest meta-analysis of random-
ized trials investigating whether PCI using DES is as effective
as CABG for the treatment of ULMCA stenosis. Our major
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Table 1. Study Patient Demographics, Angiographic Characteristics, and Procedural Characteristics

Boudriot et al* PRECOMBAT SYNTAX™ NOBLE? EXCEL®
Sample, n 100/100 3007300 357/348 592/592 948/957
Age,y 66/69 62/63 65/66 66/66 66/66
Male sex, % 72/77 76/77 72/76 80/76 76/78
Diabetes mellitus, % 40/33 34/30 24/26 15/15 30/28
Hypertension, % 82/82 54/51 67/62 65/66 75/74
Hyperlipidemia, % 68/64 42/40 81/75 82/78 72/69
CRF, % NR 1/0 %3 NR 18/15
Current smoker, % 35/28 30/28 18/24 19/22 24/21
Previous CVA, % 3/6 NR 5/4 NR 6/7
Previous MI, % 19/14 47 29/25 NR 18/17
ACS, % NR 47/54 31/29 18/17 39/39
LVEF, % 65/65 62/61 NR 60/60 57/57
BMI, kg/m? 27/27 25/25 28/28 28/28 29/29
EuroSCORE 2.4/2.6 2.6/2.8 3.9/3.9 2/2 NR
LMCA only, % 28/29 9/11 12/14 NR 17/18
LMCA+SVD, % 35/27 1718 19/20 NR 31/31
LMCA+DVD, % 26/28 34/30 31/31 NR 35/32
LMCA+TVD, % 1117 41/41 38/35 NR 17119
SYNTAX score, mean 24/23 24/26 30/30 23/22 21/21
Distal LMCA involvement, % 74/69 67/62 56/52 81/81 NR
DES type SES SES PES BES* EES
No. of stentst NR 27+1.4 NR 1(IQR, 1-2) 24+1.5
Stent lengtht, mm NR 6042 NR NR 49+36
Bifurcation: FKB, % 100 70 NR 55 NR
IVUS guided, % NR 91 NR 75% 77
No. of graftst NR 2.7+0.9 NR 25 2.6+0.8
IMA, % 99 94 NR NR 99
Off-pump surgery, % 46 64 NR 16 29

Data are presented as percentage treated with PCl/percentage treated with CABG unless otherwise stated.

ACS indicates acute coronary syndrome; BES, biolimus-eluting stent; BMI, body mass index; CABG, coronary artery bypass grafting;
CRF, chronic renal failure; CVA, cerebrovascular accident; DES, drug-eluting stent; DVD, double-vessel disease; EES, everolimus-eluting
stent; EXCEL, Evaluation of the Xience Everolimus-Eluting Stent Versus Coronary Artery Bypass Surgery for Effectiveness of Left Main
Revascularization; FKB, final kissing balloon; IMA, internal mammary artery; IQR, interquartile range; IVUS, intravascular ultrasound;
LMCA, left main coronary artery; LVEF, left ventricular ejection fraction (presented as median or mean); MI, myocardial infarction; NOBLE,
Coronary Artery Bypass Grafting Vs Drug Eluting Stent Percutaneous Coronary Angioplasty in the Treatment of Unprotected Left Main
Stenosis; NR, not recorded; PCI, percutaneous coronary intervention; PES, paclitaxel-eluting stent; PRECOMBAT, Premier of Randomized
Comparison of Bypass Surgery versus Angioplasty Using Sirolimus-Eluting Stent in Patients with Left Main Coronary Artery Disease; SES,
sirolimus-eluting stent; SVD, single-vessel disease; SYNTAX, Synergy Between Percutaneous Coronary Intervention With TAXUS and

Cardiac Surgery; and TVD, triple-vessel disease.

*BES was the recommended study stent but other Conformité Européene-marked DES could be used at the operators’ discretion.

TPer-patient level analysis.
FPostimplantation IVUS evaluation only.

finding is to demonstrate that rates of the safety composite
were similar between PCI using DES and CABG for revas-
cularization of significant ULMCA stenosis in patients at
low surgical risk. In addition, we find that CABG is associ-
ated with a reduction in rates of the effectiveness composite,
although this benefit was not apparent within the first year. In
terms of individual clinical end points, there was no difference

in the rates of all-cause death, MI, or stroke between PCI
using DES and CABG. However, CABG was associated with
significantly lower rates of repeat revascularization. These
results are important for informing treatment decisions made
by multidisciplinary teams worldwide.

Revascularization of ULMCA stenosis is frequently per-
formed for prognostic gain because CABG has been shown
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T
5

Figure 2. Risk estimates for primary safety end point for percutaneous coronary intervention vs coronary artery bypass grafting (CABG).
Forest plot displays summary odds ratio (OR) and 95% confidence intervals (Cl) for combined outcome of all-cause death, myocardial

infarction (MI), or stroke. DES indicates drug-eluting stent.

in randomized trials to improve survival when compared with
optimal medical therapy.'® Thus, it is imperative when consid-
ering alternate revascularization strategies, such as PCI, that
the treatment offered does not confer deleterious outcomes.
In our study, we demonstrate that there is no difference in
the composite outcome of all-cause mortality, MI, or stroke
between PCI using DES and CABG. Importantly, the rates of
the individual end points of the composite also remain similar
between groups, and this equipoise appears regardless of trial
follow-up duration. These data imply that PCI using DES for
ULMCA disease is not harmful and should be considered an
acceptable revascularization option. However, this does not
mean that undertaking PCI for ULMCA intervention is not
without risk, and suboptimal PCI results may have profound
implications for the patient. Previous studies have emphasized

that short- and long-term clinical outcomes can be improved
when ULMCA PCI procedures are performed in high-volume
centers by experienced operators.'® Ultimately, the decision on
which revascularization strategy should be used rests with the
patient, who should be fully informed of the risks and poten-
tial benefits of each treatment option by a multidisciplinary
heart team that understands the local expertise available."”
Although we find no difference in the primary safety out-
come in our study, we did observe that PCI was associated with
significantly higher rates of repeat revascularization (14.2%
versus 8.3%). This drove the secondary outcome of clinical
effectiveness in favor of CABG. Previous trials comparing
PCI using DES with CABG in multivessel coronary artery dis-
ease have shown similar findings, with repeat revasculariza-
tion rates often more than doubled after PCI.'*" The beneficial

Table 2. Summary and Individual Trial Clinical Event Rates

Overall Boudriot et al' | PRECOMBAT™ SYNTAX'™ NOBLE® EXCEL®
Safety end point 13.71144 5.0/8.9 8.4/9.6 19.0/20.8 NR 15.4114.7
Effectiveness end point 23.3/18.2 NR 17.5/14.3 36.9/31.0 29.0/19.0 23.1/19.1
All-cause death 7.4/7.0 2.0/5.0 5.7/7.9 12.8/14.6 12.0/9.0 8.2/5.9
Mi 6.0/4.8 3.0/3.0 2.01.7 8.2/4.8 7.0/2.0 8.0/8.3
Stroke 2.0/2.2 NR 0.7/0.7 1.5/4.3 5.0/2.0 2.3/2.9
Repeat revascularization 14.2/8.3 14.0/5.9 13.0/7.3 26.7/15.5 16/10 12.9/7.6

Data are presented as percentage treated with PCl/percentage treated with CABG. CABG indicates coronary artery bypass grafting;
MI, myocardial infarction; NOBLE, Coronary Artery Bypass Grafting Vs Drug Eluting Stent Percutaneous Coronary Angioplasty in the
Treatment of Unprotected Left Main Stenosis; NR, not recorded; PCI, percutaneous coronary intervention; PRECOMBAT, Premier of
Randomized Comparison of Bypass Surgery versus Angioplasty Using Sirolimus-Eluting Stent in Patients with Left Main Coronary
Artery Disease; and SYNTAX, Synergy Between Percutaneous Coronary Intervention With TAXUS and Cardiac Surgery.
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Events, Events, %
Trial OR (95% Cl) DES CABG Weight
1
'
PRECOMBAT 2 —_— 1.29 (0.83, 2.00) 52/300 42/300 11.24
1
|
1
SYNTAX™ —— 1.36 (0.99, 1.87) 130/357 103/348 22.12
1
:
1
NOBLE? ——— 1.62 (1.19, 2.21) 121/592 81/592 23.20
]
1
i
EXCEL® ——t— 1.26 (1.01, 1.58) 208/948 174/957 43.44
]
1
Overall (l-squared = 0.0%, p = 0.637) <> 1.36 (1.18, 1.58) 511/2197 400/2197 100.00
1
1
1
]
1
1
1
1
g T
1 5
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Figure 3. Risk estimates for secondary effectiveness end point for percutaneous coronary intervention vs coronary artery bypass grafting
(CABG). Forest plot displays summary odds ratio (OR) and 95% confidence intervals (Cl) for combined outcome of all-cause death, myo-
cardial infarction (MI), stroke, or repeat revascularization. DES indicates drug-eluting stent.

effect of CABG in reducing the need for repeat intervention is
multifactorial. Graft occlusion, in stark contrast to stent throm-
bosis, does not necessarily result in clinical symptoms, as the
subtended myocardium may be partly supplied through the
native vessel. The high use of internal mammary grafts also
plays an important role in reducing the need for future revas-
cularization because this conduit almost seems protected from
the development of atherosclerosis.”® Although refinements in
DES technology continues to reduce rates of target lesion fail-
ure, it is unlikely to ever match the long-term patency rates of
an adequately harvested internal mammary graft.

One interventional technique that has proven itself in
reducing the need for repeat intervention during DES implan-
tation is use of intravascular ultrasound (IVUS).?! Although
IVUS-guided PCI was frequent (91%) in PRECOMBAT, only
47% of patients underwent pre-PCI IVUS in NOBLE. Use
of IVUS during PCI allows for robust measurement of refer-
ence vessel dimensions and assessment of lesion character-
istics, acting to inform on stent selection and interventional
strategy.?? Stent expansion can also be assessed after implan-
tation, guiding operators on the need for aggressive balloon
post-dilatation. Previous studies have shown that DES under-
expansion is one of the strongest predictors of restenosis and
stent thrombosis.? Thus, methods that act to minimize under-
expansion are of paramount importance. Meta-analyses have
found that IVUS-guided PCI is associated with significantly
lower rates of ischemia-driven target lesion revasculariza-
tion,* principally because of larger postinterventional luminal
dimension.” Although similar gains in stent expansion can be
achieved using optical coherence tomography,* achieving the
blood-free field required for optimal OCT image acquisition

can be challenging in ULMCA intervention. Accordingly,
operators should give due consideration to IVUS guidance
when considering PCI using DES for ULMCA stenosis par-
ticularly to reduce the risk of repeat revascularization.

Finally, it is important to appreciate that our results may
not necessarily be generalizable to all patients under consider-
ation for ULMCA revascularization. The majority of patients
included in the randomized trials presented either with stable
angina or with clinically adjudicated unstable angina and the
absence of biomarkers indicating myocardial injury. In addi-
tion, the predicted operative mortality risk for the cohort was
low, as evidenced by the EuroScore values reported by the
included trials (2.0%—-3.9%). Thus, choice of revascularization
strategy is not solely dependent on anatomy and is affected by
many other factors including clinical presentation and pres-
ence of adverse medical comorbidities. This is most evident in
patient presenting with ST-segment elevation MI, where PCI
may be preferable as it has the advantage of providing more
rapid revascularization, particularly when complicated by car-
diogenic shock or ventricular arrhythmias.?

Study Limitations

There are some limitations to our analysis that should be
considered. First, follow-up data between trials was vari-
able, with 1 trial having follow-up at 12 months, 1 having
midterm follow-up at 36 months, and 3 having long-term
follow-up at 60 months. Because the benefits of CABG may
accumulate over time, the reported pooled results may not
adequately estimate a true long-term effect between inter-
ventions. Second, the definition of repeat revascularization
slightly differed between trials. Ischemia-driven target lesion
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Figure 4. Risk estimates for individual clinical outcomes for percutaneous coronary intervention vs coronary artery bypass grafting
(CABQG). Forest plot displays summary estimates for (A) all-cause death, (B) myocardial infarction (Ml), (C) stroke, and (D) repeat revascu-
larization. Cl indicates confidence interval; DES, drug-eluting stent; and OR, odds ratio.

revascularization rates were not reported in all trials, which
made it difficult to assess the durability of DES results. Third,
the included randomized studies used a variety of DES plat-
forms with differing stent designs. Thus, the pooled event
rates, including repeat revascularization, may not accurately
reflect the performance of any one particular DES. Fourth,
ORs were chosen to represent differences in clinical out-
comes and have potential to overestimate effect size, particu-
larly when the risk of events is high or when the OR departs
from unity. However, the overall clinical event rates and ORs
reported were modest and are unlikely to have significantly
misrepresented differences between revascularization strate-
gies.” Finally, we did not have access to patient-level data
and have, therefore, been unable to assess the effect of spe-
cific patient or procedural characteristics that may influence
clinical end points.

Conclusions

PCI using DES and CABG are equally safe methods of revas-
cularization for patients with significant ULMCA stenosis in
patients at low surgical risk. However, CABG is associated
with significantly lower rates of repeat revascularization.
Multidisciplinary teams should be aware of these results when
considering treatment options.
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