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ABSTRACT

Background and Aim: Conflicting results about coronary artery bypass grafting
[CABG] versus percutaneous coronary interventions [PCI] in patients with left
main coronary artery [LMCA] disease were published. Therefore, we aimed to
compare CABG versus PCI for revascularization of LMCA disease and identify
factors affecting the outcome.

Patients and Methods: This prospective non-randomized study was conducted on 78
patients with LMCA disease presented between 2019 and 2021. The heart team
assigned patients to either CABG or PCI, and each group had 38 patients. The study
outcome was one year's major adverse cerebral and cardiovascular events
[MACCE].

Results: There were no differences in the demographics between both groups. Body
mass index was higher in patients with PCI [27.79 + 3.09 vs. 30.78 + 5.45 Kg/m?,
P=0.005]. Diabetes mellitus was more common among CABG patients [27 [71.1%)]
vs 20 [52.6%]; P= 0.005]. EuroSCORE Il was significantly higher in CABG
patients [1.3 [0.76 — 2.85] vs. 0.81 [0.5 — 3.68]; P<0.001]. Hospital complications
other than MACCE were significantly higher in patients who had CABG [13
[34.2%] vs. 5 [13.2%]; P=0.03]. After 12 months, there were no differences in the
rate of MI, stroke, revascularization, and mortality between both groups. Factors
affecting MACCE were age [OR: 1.44; P=0.04], diabetes mellitus [OR: 1.82; P
0.02], prior myocardial infarction [OR: 1.89; P=0.001], ejection fraction [OR: 1.42;
P=0.01] and SYNTAX score [OR: 1.84, P=0.02].

Conclusion: PCI could be an alternative to CABG in patients with distal left main
coronary artery disease with comparable periprocedural and 1-year risk.

Keywords: Left Main Coronary; Disease; Coronary Artery Bypass Grafting; Percutaneous; Coronary Revascularization.
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INTRODUCTION

Medical management of left main coronary artery
[LMCA] disease is associated with a high mortality ™.
For many years, coronary artery bypass grafting [CABG]
has been the gold standard for managing the distal left
main disease. Recently, several studies suggested using
drug-eluting stents as an alternative to CABG in LMCA
disease . Conflicting results comparing percutaneous
coronary interventions [PCI] versus CABG in left main
disease were published. The Evaluation of XIENCE
versus Coronary Artery Bypass Surgery for Effectiveness
of Left Main Revascularization [EXCEL] trial showed
that everolimus-eluting stents for the left main disease
were non-inferior to CABG. Patients included in this
study had low or intermediate Synergy between
Percutaneous Coronary Intervention with Taxus and
Cardiac Surgery [SYNTAX] scores, and the primary
composite endpoint was death, stroke, or myocardial
infarction [MI] at three years ¥, However, the Nordic—
Baltic—British Left Main Revascularization [NOBEL]
trial reported superior results for CABG compared to PCI
regarding the 5-year major adverse events . Therefore,
we aimed to compare CABG versus PCI for
revascularization of LMCA disease and identify factors
affecting the outcome.

PATIENTS AND METHODS

We performed a prospective non-randomized study to
compare CABG versus PCI in patients with distal LMCA
disease. The study was conducted at the Cardiothoracic
Surgery Department, Nasr City Insurance Hospital- Cairo,
Elmokattem Insurance Hospital- Cairo, and the
Cardiology Department of Beni Suef University Hospital-
Beni Suef between September 2019 and June 2021.

We included all patients with distal LM disease > 50%
or osteal left anterior descending [LAD] or LCx >50%.
All patients were discussed by the Heart -team committee,
which had cardiac surgeons, interventional cardiologists,
and cardiologists, regarding feasibility and suitability for
intervention. We excluded patients with concomitant
valvular heart disease, recent heart failure, low ejection
fraction [<40%], recent MI, and those with contra-
indication to dual antiplatelet therapy. The Local Ethical
Committee approved the study, and consents were
obtained from patients before enrollment. [Reference
number 0000018, from Al-Azhar University]

Study data and groups: Baseline data included
demographic data and co-morbidities and EuroSCORE II.
All patients had baseline electrocardiography, chest X-
ray, transthoracic echocardiography, and coronary
angiography. The SYNTAX score was calculated before
the intervention, and a high score was considered high-
risk for PCI. In PCI patients, a single stent strategy was
used in most patients with a successful angiographic
outcome. All CABG procedures were performed on
cardiopulmonary bypass with the left internal mammary
artery [LIMA] anastomosed to the LAD artery. Patients
were grouped into two groups. The first group included
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patients who had CABG [n= 38], and the second group
included PCI patients [n= 38].

Follow-up and outcomes: We followed the patients
at the outpatient department for 12 months. Patients who
were lost for follow-up were excluded from the study.
Coronary angiography was performed for symptomatic
patients to assess graft stenosis or occlusion, or stent
restenosis. The primary outcome was MACCE [major
adverse cerebral and cardiovascular events], including
death, MI, stroke, and revascularization at 12 months.
Secondary endpoints were hospital complications and
ejection fraction [EF].

Statistical analysis: Data were analyzed using IBM
SPSS software package version 26 [IBM Corp- Armonk-
NY- USA]. Qualitative data were described using
numbers and percentages. Quantitative data were
described using median [minimum and maximum] and
mean [standard deviation]. The Chi-Square test was used
for the comparison of 2 or more groups. Fisher exact test
was used as a correction for the Chi-Square test when
more than 25% of cells count less than 5. Student t-test
was used to compare continuous variables in 2
independent groups. For non-parametric analysis, the
Mann-Whitney “U” test was used to compare two
independent groups. Univariate and multivariate logistic
regression analysis was used to detect the risk factors of
binary categorical outcomes. A P-value of less than 0.05
was considered statistically significant.

RESULTS

There were no differences in the demographic data
between both groups. Body mass index [BMI] was higher
in PCI patients [27.79 + 3.09 vs. 30.78 + 5.45 Kg/m?; P=
0.005]. Diabetes mellitus was more common among
CABG patients [27 [71.1%] vs 20 [52.6%]; P= 0.005].
EuroSCORE Il was significantly higher in patients who
had CABG [1.3 [0.76 — 2.85] vs. 0.81 [0.5 — 3.68]; P <
0.001]. CABG group had significantly higher prior Ml
and lower ejection fraction. The SYNTAX score was
significantly higher in patients with CABG, and the
number of two or three-vessels diseases was higher in this
group [Table 1]. The number of vascularized vessels was
significantly more in the CABG group. Hospital
complications other than MACCE were significantly
higher in patients who had CABG [13 [34.2%] vs. 5
[13.2%]; P= 0.03]. Thirteen patients in the CABG group
were complicated by either postoperative bleeding and
reopening, sternal wound infection and dehiscence,
rewiring, and postoperative arrhythmias. Five patients in
the PCI group were complicated by access site bleeding,
dye anaphylaxis, contrast-induced nephropathy, coronary
artery dissection, and arrhythmias. 30-day mortality
occurred in 2 patients [5.3%] in each group [P>0.99].
After 12 months, there were no differences in the rate of
MI, stroke, revascularization, mortality, and MACCE
between both groups [Table 2]. By multivariable analysis,
factors affecting MACCE were age [OR: 1.44; P=0.04],
diabetes mellitus [OR: 1.82; P 0.02], prior MI [OR: 1.89;
P=0.001], EF [OR: 1.42; P= 0.01] and SYNTAX score
[OR: 1.84, P=0.02] [Table 3].
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Table [1]: Comparison of the baseline data between both groups

CABG group PCI group
[n=38] [n=38]

Age [Years] 62.38 £ 7.49 61.61 £6.75 63.16 £ 8.17 0.37
Male 55 [72.4%)] 30 [78.9%)] 25 [65.8%)] 0.20
Smoking 38 [50.0%)] 17 [44.7%] 21 [31.6%)] 0.24
Diabetes mellitus 47 [61.8%] 27 [71.1%] 20 [52.6%] 0.01
Hypetension 48 [63.2%)] 25 [65.8%)] 23 [60.5%)] 0.60
Dyslipidemia 42 [55.3%)] 23 [65.8%] 19 [50%] 0.21
Body mass index [Kg/m2] 29.28 £ 4.65 27.79 £ 3.09 30.78 £5.45 0.01
EuroSCORE II 1.03 [0.50-3.68] 1.3[0.76 - 2.85] 0.81 [0.5 - 3.68] <0.001
Serum creatinine [mg/dl] 0.99 £ 0.29 1.03+£0.31 0.95 +0.26 0.27
Chronic stable angina 52 [68.4%] 28 [73.7%] 24 [63.2%)] 0.24
Unstable angina 24 [31.6%] 10 [26.3%] 14 [36.8%] 0.23
Prior myocardial infarction 15 [19.7%] 11 [28.9%] 4 [10.5%)] 0.04
Prior percutaneous coronary intervention 9 [11.8%] 6 [15.8%] 3 [7.9%] 0.29
Ejection fraction [%] 61.91+£7.76 59.11 £8.54 64.71 £5.75 0.001
SYNTAX score 26.11 £8.01 29.63+£7.70 2258 £6.71 0.001
Number of vessels

One vessel 33 [43.4%)] 11 [28.9%] 22 [57.9%)] 0.001

Two vessels 23 [30.3%] 10 [26.3%] 13 [34.2%]

Three vessels 20 [26.3%] 17 [44.7%] 3[7.9%]

[Continuous variables were presented as mean and SD or median [minimum-maximum] and categorical variables as numbers and percentages]

Table 2: Comparison of the procedure outcomes between groups

Total CABG group PCI group P-value
[n=76] [n=38] [n=38]
Number of [grafted/stented] vessels
One vessel 22 [28.9%] 1 [2.6%] 21 [55.3%] <0.001
Two vessels 30 [39.5%] 14 [36.8%)] 16 [42.1%)]
Three vessels 18 [23.7%)] 17 [44.7%)] 1[2.6%)]
Four vessels 4 [5.3%] 4 [10.5%)] 0 [0%]
Five vessels 2 [2.6%)] 2 [5.3%)] 0 [0%)]
Hospital Complications other than MACCE 18 [23.7%)] 13 [34.2%)] 5 [13.2%] 0.03
12-months outcomes
Myocardial infarction 10 [13.2%)] 6 [15.8%] 4 [10.5%)] 0.17
Death 5 [6.6%] 3[7.9%] 2 [5.3%)] 0.62
Stroke 3 [3.9%] 3 [7.9%] 0 [0%] 0.13
Revascularization 3 [3.9%] 2 [5.3%] 1[2.6%] 0.20
MACCE 21 [26.9%)] 143 7 [18.4%] 0.7
Ejection fraction [%] 60.94 +7.54 57.05 +£6.53 64.87 £5.95 <0.001

[Continuous variables were presented as mean and SD or median [minimum-maximum] and categorical variables as numbers and percentages]
MACCE: major adverse cerebral and cardiovascular events
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Table [3]: Univariable and multivariable analysis of factors affecting MACCE

Age 0.01
Male 0.39
Bodyweight 0.49
Smoking 0.01
Dibates mellitus <0.001
Hypetension 0.18
Prior Ml 0.001
Prior PCI 0.15
Chronic stable angina 0.21
Unstable angina 0.18
Ejection fraction 0.03
EuroSCORE II 0.001
Syntax score 0.001

[MI: myocardial infarction; PCI: percutaneous coronary intervention]

DISCUSSION

Left main coronary artery disease is associated with
high morbidity and mortality &I, Surgery remains the gold
standard of care for those patients. The role of PCI in
those patients is the subject of ongoing studies . The
results of the SYNTAX trial were encouraging for the use
of PCI in LMCA disease. The subgroup analysis of this
trial generated a hypothesis for future studies comparing
PCl and CABG for LMCA disease 1. In six randomized
trials of patients with LMCA disease, favorable outcomes
were achieved after one year in patients with PCI with
drug-eluting stents with rapid recovery and few
periprocedural morbidities . However, these trials
reported conflicting long-term results !,

We compared CABG and PCI in 78 patients with
LMCA disease, and we did not find a difference in Ml,
stroke, revascularization, and mortality after one year.
Post-hoc analysis of the NOBLE trial, MACCEs were
better in CABG at five years in patients older than 67
years. In younger patients, there was no difference
between PCIl and CABG 1%, The EXCEL trial reported a
higher composite endpoint of death, MI, or stroke in
patients with the distal disease who had CABG, but the
differences were not statistically significant !4 In the ten-
year follow-up after PCI or CABG for LMCA disease,
Park and colleagues found no difference in MACCE
between both arms [, In LE MANS trial, the ten-year
follow-up showed favorable outcomes in the PCI group,
but it did not reach a statistically significant level [*3],

We reported higher post-procedure complications in
the CABG group. Several studies reported fewer
postprocedural complications after PCI with fast recovery
compared to CABG patients [*4%°1, PCI with drug-eluting
stents in patients with LMCA disease was associated with
better hospital outcomes, lower complications, and
shorter hospital stay [1216],
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OR 95% CI of OR P value
1.44 1.06-2.45 0.04
1.52 1.241-2.28 0.054
1.82 1.27-2.98 0.02
1.89 1.34-3.09 0.001
1.45 1.12-1.95 0.01
0.74 0.33-0.93 0.17
1.84 1.26- 2.40 0.02

We found an increased risk of MACCE in patients
with LMCA disease in older age, diabetics, and with a
history of MI, low EF, and high SYNTAX score. In a
study by Mahmoud and colleagues, they found that
diabetes, smoking, body mass index, hypertension, the
complexity of the vessel, and ejection fraction were
predictors of MACCE after PCI for LMCA disease 17,
The SYNTAX score was a predictor of mortality and
MACCE in patients with PCI for LMCA disease [,

In summary, Hospital complications were higher in
CABG patients compared to PCI for LMCA disease;
however, MACCE after a 12-months follow-up was
comparable between both groups.

Study limitations and future directions: The main
limitation of the study is the lack of randomization. The
baseline data differed significantly between groups. The
difference in the baseline data could have affected the
outcomes. Additionally, patient selection was based on
the heart-team discussion, and patients were assigned to
each group based on their suitability for the intervention.
Therefore, the study is confounded by indication. Another
limitation of the study is the small sample size compared
to the published series. The results of the study should be
interpreted according to these limitations. A future
randomized clinical study is required to compare CABG
and PCI in patients with LMCA disease in Egyptian
patients.

Conclusions: PCI could be an alternative to CABG in
patients with distal left main coronary artery disease with
comparable periprocedural and 1-year risk.
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