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Overview

• Evidence supporting survival benefit of CABG for 
multivessel disease compared to medical therapy

• Evidence supporting survival benefit of CABG for left 
main CAD compared to medical therapy

• Evidence supporting survival benefit of CABG for left 
main CAD or multivessel disease compared to PCI



Is there a survival benefit to CABG 
compared to medical therapy for 
multivessel disease?



US and EU guidelines differ…

US 7.1 Revascularization to Improve Survival in SIHD Compared With 
Medical Therapy

EU 5.  Revascularization for stable coronary artery disease

2021 AHA/ACC/SCAI Guideline for Coronary Artery Revascularization
2018 ESC/EACTS Guidelines on myocardial revascularization



Classical evidence

• ECSS study consisting of 768 men under 
65 years old with mild to moderate 
angina, 50% or greater stenosis in at least 
2 major coronary arteries, and good LV 
function were randomly assigned to 
CABG surgery and no treatment groups, 
concluded that there was a significantly 
higher survival rate in patients with 
multivessel disease in the surgery group 
after 5 years.

“Long-term results of prospective randomised study of coronary artery 
bypass surgery in stable angina pectoris”
ECSS Group Lancet 1982 Nov 27;2(8309):1173-80

Surgical

Medical



Classical evidence

• Yusuf meta-analysis collecting 
2,649 patients with stable 
coronary artery disease that 
were randomly assigned to CABG 
surgery or medical treatment, 
showed improved survival in the 
CABG group over 10 years, 
especially with patients with 
complex disease (left main and 3 
vessel CAD).

“Effect of coronary artery bypass graft surgery on survival…” 
Yusuf et al. Lancet 1994;344:563-570



Classical evidence

• Yusuf meta-analysis collecting 
2,649 patients with stable 
coronary artery disease that 
were randomly assigned to CABG 
surgery or medical treatment, 
showed improved survival in the 
CABG group over 10 years, 
especially with patients with 
complex disease (left main and 3 
vessel CAD).

“Effect of coronary artery bypass graft surgery on survival…” 
Yusuf et al. Lancet 1994;344:563-570



Modern evidence

• MASS II study where 611 
patients were randomly 
assigned to CABG, PCI, and 
medical treatment groups; 
study concluded that, over 10 
years, CABG had lower 
incidence of MI, repeat 
revascularization, and cardiac 
death compared to medical 
therapy.

“Ten-Year Follow-Up Survival of the Medicine, Angioplasty, or Surgery Study 
(MASS II)”
Hueb et al. Circulation 2010;122:949-957

CABG (75.1%)

MT (69.0%)



Modern evidence

• Jeremias meta-analysis of 28 
studies consisting of 13,121 
patients were randomized to 
revascularization and 
medical therapy groups, 
concluded that 
revascularization (CABG or 
PCI) resulted in a reduction 
in mortality compared to 
medical therapy alone.

“The Impact of Revascularization on Mortality in Patients with Nonacute 
Coronary Artery Disease”
Jeremias et al. Am J Med 2009;122:152-161

CABG vs Medical therapy



AHA/ACC reasoning for downgrade

• “The older recommendation was based on evidence from registry 
studies, a meta-analysis, and a single RCT, all of which were 
completed >20 to 40 years ago…” 

• “…before the widespread use of antiplatelet and statin therapies 
and before the broad recognition of benefit from beta-blockers 
and ACE inhibitors/ARBs.”

• “…before the development of newer surgical techniques”

Not true

2021 AHA/ACC/SCAI Guideline for Coronary Artery Revascularization

Agree

Undervalued



Advances in CABG are undervalued 

• When comparing the 
historical studies to the 
FAME3 study, the 
advancements in CABG 
surgery are clear.

• A reduction from 5.8, 
3.3%, and 1.4% to 0.3% 
30-day mortality.
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FAME3: CABG vs PCI 30-day mortality



“The American Association for Thoracic Surgery 
(AATS) and The Society of Thoracic Surgeons (STS) 

have decided not to endorse the 2021 ACC/AHA/SCAI 
Coronary Artery Revascularization Guidelines as they 

do not reflect our interpretation of the best 
treatment for patients with ischemic heart disease.”

-Sabik, Bakaeen et al. JTCVS 2022

AATS/STS reasoning for not endorsing the 2021 ACC/AHA/SCAI 
Coronary Revascularization Guidelines



2021 AHA/ACC/SCAI Guideline for Coronary Artery Revascularization
2018 ESC/EACTS Guidelines on myocardial revascularization

COR 2b, LOE B-R

Survival benefit of CABG vs medical therapy for MVD

COR 1, LOE A

AATS/STS did not endorse

https://cdn.freelogovectors.net/wp-content/uploads/2021/02/acc-logo-american-college-of-cardiology.png


Is there a survival benefit to CABG 
compared to medical therapy for 
left main CAD?



Guidelines differ

US 7.1 Revascularization to Improve Survival in SIHD Compared With 
Medical Therapy

EU 5. Revascularization for stable coronary artery disease

2021 AHA/ACC/SCAI Guideline for Coronary Artery Revascularization
2018 ESC/EACTS Guidelines on myocardial revascularization



Classical evidence
“Long-term results of prospective randomised study of coronary artery 
bypass surgery in stable angina pectoris”
ECSS Group Lancet 1982 Nov 27;2(8309):1173-80
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Classical evidence

• VA report on 91 patient with left 
main coronary artery stenosis from 
the Veterans Administration 
Cooperative Study of Coronary 
Bypass Surgery, found that survival 
was significantly better in patients 
treated with CABG compared to 
medical therapy.

“Survival in Subgroups of Patients with Left Main Coronary Artery Disease 
Veterans Administration Cooperative Study of Surgery for Coronary Arterial 
Occlusive Disease”
Takaro et al. Circulation 1982;66:14-22

Medical

Surgical



Classical evidence
“Comparison of Surgical and Medical Group Survival in Patients With Left 
Main Coronary Artery Disease”
Caracciolo et al. Circulation. 1995;91:2325–2334

• CASS follow up of 1,484 patients 
from the CASS registry with ≥50% 
left main CAD stenosis who were 
either treated surgically or non-
surgically; after 15 years, the study 
found increase survival in the 
surgical group compared to the 
medical group.



Future studies

• “Although the evidence to support revascularization with CABG is 
derived mainly from older RCTs, there are no new data to refute 
this evidence, as all of the contemporary clinical trials comparing 
revascularization with medical therapy have excluded patients 
with significant stenoses of the left main artery.”

2021 AHA/ACC/SCAI Guideline for Coronary Artery Revascularization



ISCHEMIA Trial

N Engl J Med 2020;382:1395-407



2021 AHA/ACC/SCAI Guideline for Coronary Artery Revascularization
2018 ESC/EACTS Guidelines on myocardial revascularization

COR 1, LOE B-R

Survival benefit of CABG over medical therapy for LM CAD

COR 1, LOE A

???

https://cdn.freelogovectors.net/wp-content/uploads/2021/02/acc-logo-american-college-of-cardiology.png


Is there a survival benefit of CABG 
for multivessel disease or left main 
CAD compared to PCI?



CABG vs PCI for the treatment of multivessel disease

US 8.1 Patients With Complex Disease

EU 5.3 Percutaneous coronary intervention vs. coronary artery bypass 
grafting



• SYNTAX 10 year follow up of 
1,800 patients who were 
randomly assigned to PCI or CABG 
treatment groups, found a 
significant survival benefit of 
CABG for the treatment of 
multivessel disease.

“Percutaneous coronary intervention versus coronary artery bypass grafting 
in patients with three-vessel or left main coronary artery disease: 10-year 
follow-up of the multicentre randomised controlled SYNTAX trial”
Thuijs et al. Lancet 2019; 394: 1325–34

Evidence in support of CABG for MVD



Evidence in support of CABG for MVD

• ASCERT observational study 
consisting of 189,793 
patients with 2 or 3 vessel 
CAD who underwent CABG 
or PCI; after 1 year, results 
were similar but after 4 
years, the study concluded 
that there was lower 
mortality with CABG than 
with PCI.

“Comparative Effectiveness of Revascularization Strategies”
Weintraub et al. N Engl J Med 2012; 366:1467-1476

16.0% CABG vs 20.9% PCI
RR 0.76 (0.75-0.78)



Evidence in support of CABG for MVD

• FREEDOM study following 
1,900 patients with MVD and 
diabetes divided into CABG and 
PCI treatment groups, found 
that, after 5 years, CABG led to 
a significantly lower mortality 
rate compared to PCI.

“Strategies for Multivessel Revascularization in Patients  with Diabetes”
Farkouh et al. N Engl J Med 2012;367:2375-84



Evidence in support of CABG for MVD
“Trial of Everolimus-Eluting Stents or Bypass Surgery for Coronary Disease”
Park et al. N Engl J Med 2015;372:1204-12

• BEST trial consisting of 880 patients 
with multivessel disease randomly 
assigned to PCI and CABG treatment 
groups; after a median of 4.6 years 
follow up, results of the primary end 
point showed a higher rate of adverse 
events in the PCI treated group.



2021 AHA/ACC/SCAI Guideline for Coronary Artery Revascularization
2018 ESC/EACTS Guidelines on myocardial revascularization

COR 2a, LOE B

Survival benefit of CABG over PCI for multivessel CAD

COR 1, LOE A

AATS/STS did not endorse

https://cdn.freelogovectors.net/wp-content/uploads/2021/02/acc-logo-american-college-of-cardiology.png


CABG vs PCI for the treatment of LM CAD

EU 5.3 Percutaneous coronary intervention vs. coronary artery bypass 
grafting

US 8.1 Patients With Complex Disease



Evidence in support of CABG for LM CAD
“Five-Year Outcomes after PCI or CABG  for Left Main Coronary Disease”
Stone et al. N Engl J Med 2019;381:1820-30

• The 5 year results on the EXCEL trial, 
consisting of 1,905 patients with left 
main coronary artery disease divided 
into PCI and CABG treated groups, 
showed overall mortality was higher 
in the PCI treated group.



“Council withdrew its support from 
the current recommendations on 

treatment of left main disease in the 
2018 joint ESC-EACTS Myocardial 

Revascularization Guidelines.”

www.eacts.org/changing-evidence-changing-practice/



2021 AHA/ACC/SCAI Guideline for Coronary Artery Revascularization
2018 ESC/EACTS Guidelines on myocardial revascularization

COR 1, LOE B

Survival benefit of CABG over PCI for left main CAD

COR 1, LOE A for CABG
COR 1, LOE A for PCI (SYNTAX <22)

EACTS did not endorse

https://cdn.freelogovectors.net/wp-content/uploads/2021/02/acc-logo-american-college-of-cardiology.png


Conclusion

1. Evidence demonstrates survival benefit for CABG over 
medical in both MVD and LM CAD

2. Guidelines differ in the interpretation of the data and 
appear to undervalue the benefit of CABG 

3. AATS/STS and EACTS have not endorsed their respective 
continental CPG


