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Important Milestones of PCI and CABG and Landmark trials 
Comparing PCI versus CABG for Left Main Disease

SW Park, DW Park et al. KCJ 2023



PCI or CABG for multivessel disease

SYNTAX

FREEDOM FAME-3

PCI CABG

HR, 1.42; 95% CI 1.11 to 1.81

MACE at 10 years

Lancet 2019;394;1325-1334

BEST

PCI CABG

HR, 1.47; 95% CI, 1.01 to 2.13

MACE at ~5 years

N Engl J Med 2015;372:1204-1212

PCI CABG

ARD, 7.9%; 95% CI, 3.3 to 12.5

MACE at 5 years

N Engl J Med 2012;367:2375-2384

PCI CABG

HR, 1.5; 95% CI, 1.1 to 2.2

MACE at 1 year

N Engl J Med 2022;386:128-137



PCI vs. CABG for left main disease

SYNTAX-LM 

EXCEL NOBLE

PCI CABG

ARR, 2.1; 95% CI -3.2 to 7.4

MACCE at 10 years

Circulation. 2010;121:2645-2653

PRECOMBAT

PCI CABG

HR, 1.50; 95% CI, 0.90 to 2.52

MACCE at ~2 years

N Engl J Med 2011;364:1718-27

PCI CABG

HR, 1.00; 95% CI, 0.79 to 1.26

Hard endpoints at 3 years

N Engl J Med 2016;375:2223-2235

PCI CABG

HR, 1.48; 95% CI, 1.11 to 1.96

MACCE at 5 year

Lancet 2016; 388):2743-2752



RCTs Comparing PCI vs. CABG for LM and MVD 
from Asan Medical Center

N Engl J Med 2008;358:1781-92

MAIN-COMPARE Registry 

for LM Disease

N Engl J Med 2011;364:1718-27

PRECOMBAT Trial 

for LM Disease

N Engl J Med 2015;372:1204-12

BEST Trial 

for Multivessel Disease



Very Long-Term (10-Year) Outcomes for LM Disease: 
PRECOMBAT 10-Year Report 

DW Park, SJ Park et al. 2020 ACC LBCT, Circulation 2020;141:1437-1446. 

:  Death, stroke, MI, or TVR



Very Long-Term (10-Year) Outcomes for MVD Disease:
BEST 10-Year Report 

JM Ahn, DW Park, SJ Park et al. 2022 TCT LBCT, Circulation 2022;146:1581-1590.

:  Death, stroke, MI, or TVR



Is Mortality Different?

LM PCI vs CABG Controversy

= EXCEL Controversy



OR [95% CI] =

1.19 [0.95, 1.50] 

P=0.13
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Primary Endpoint

All-cause Death, Stroke or MI at 5 Years

PCI 948

Number at risk:

854 809 778 738 486

CABG 957 818 789 763 734 532

CABG (n=957)

PCI (n=948)

Stone GW et al. NEJM 2019;381:1820-30



Secondary Endpoint

All-cause Mortality at 5 Years



PCI (N=948) CABG (N=957) Difference [95% CI] Odds ratio [95% CI]

Death, all-cause 13.0% (119) 9.9% (89) 3.1% [0.2%, 6.1%] 1.38 [1.03, 1.85]

- Cardiovascular 6.8% (61) 5.5% (49) 1.3% [-0.9%, 3.6%] 1.26 [0.85, 1.85]

- Definite cardiovascular 5.0% (45) 4.5% (40) 0.5% [-1.4%, 2.5%] 1.13 [0.73, 1.74]

- Undetermined cause 1.9% (16) 1.1% (9) 0.9% [-0.3%, 2.0%] 1.78 [0.78, 4.06]

- Non-cardiovascular 6.6% (58) 4.6% (40) 2.0% [-0.2%, 4.2%] 1.47 [0.97, 2.23]

Cerebrovascular events 3.3% (29) 5.2% (46) -1.9% [-3.8%, 0.0%] 0.61 [0.38, 0.99]

- Stroke 2.9% (26) 3.7% (33) -0.8% [-2.4%, 0.9%] 0.78 [0.46, 1.31]

- Transient ischemic attack 0.3% (3) 1.6% (14) -1.3% [-2.2%, -0.4%] 0.21 [0.06, 0.74]

Myocardial infarction 10.6% (95) 9.1% (84) 1.4% [-1.3%, 4.2%] 1.14 [0.84, 1.55]

- Peri-procedural 3.9% (37) 6.1% (57) -2.1% [-4.1%, -0.1%] 0.63 [0.41, 0.96]

- Non-peri-procedural 6.8% (59) 3.5% (31) 3.2% [1.2%, 5.3%] 1.96 [1.25, 3.06]

ID-revascularization 16.9% (150) 10.0% (88) 6.9% [3.7%, 10.0%] 1.84 [1.39, 2.44]

Individual Outcomes at 5 Years

Stone GW et al. NEJM 2019;381:1820-30

EXCEL was not powered for these outcomes

• Prone to type II error (false negatives)

Not adjusted for multiplicity

• Prone to type I error (false positives)

Not designed for hypothesis testing

• No P-values

IPD Meta-analysis!
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Trial Summaries

SYNTAX (LM) PRECOMBAT NOBLE EXCEL

N 705 600 1201 1905

Yrs enrol. 2005-2007 2004-2009 2008-2015 2010-2014

Regions Europe/NA Asia/Pacific Europe Europe/NA/SA/Asia/Pacific

PEP

Death, stroke, MI, or 

repeat revasc

Death, stroke, MI or ID-

TVR

Death, stroke, non-

procedural MI, or repeat 

revasc

Death, stroke, or MI

Key 

Inclusion

• LMCA ≥50%

• Stable or unstable 

angina or silent isch.  

• LMCA ≥50% 

• Silent isch. stable 

angina, UA, or MI >1wk

• LMCA ≥50% or FFR ≤0.80

• ≤3 other complex lesions

• Stable angina, NSTEACS, 

STEMI >24h

• LMCA ≥70% or 50-70% 

plus invasive1 or non-

invasive assessment

• Local SYNTAX ≤32

Key 

Exclusion

• Prior PCI/CABG

• Acute MI 

• Prior CABG or LM PCI

• Prior PCI w/in 12 mo

• AMI w/in 1 week

• Plan to treat >1 CTO

• LVEF <30%

• STEMI <24 hrs • Prior CABG or LM PCI

• Prior PCI w/in 12mo

• CK-MB >ULN 

1 IVUS ≤6.0mm2 and/or FFR ≤0.80



Mortality
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Number at Risk

CABG

PCI

HR 1.10 (0.91-1.32)

P=0.33

CABG

PCI

10.2%

11.2%

D 0.9%

(-0.9, 2.8)

Adjusted for SYNTAX score:

HR 1.09 (0.91-1.31)



Stroke
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HR 0.84 (0.59-1.21)

P=0.36

CABG

PCI

3.1%

2.7%

1st Year

13 vs. 35 events

HR 0.37 (0.19-0.69)

P=0.002

Absolute D 1.0%

Beyond 1st Year

42 vs. 28 events

HR 1.49 (0.93-2.41)

Convergence of the curves was 

driven by a markedly higher rate 

of late (>1-year) stroke in PCI-

treated pts in NOBLE, with no 

evidence of increased risk in the 

other 3 trials or any prior trial of 

PCI vs. CABG.

Sabatine MS et al. Lancet 2021;https://doi.org/10.1016/S0140-6736(21)02334-5



Procedural and Spontaneous MI

Sabatine MS et al. Lancet 2021;https://doi.org/10.1016/S0140-6736(21)02334-5

HR 0.67 (0.48-0.93)

P=0.015
HR 2.35 (1.71-3.23)

P<0.0001

4.7%

3.2%

Days of follow-up Years of follow-up

6.2%

2.6%

0 3015

0%

4%

2%

6%

0%

4%

2%

6%

Procedural MI
(protocol definition)

Spontaneous MI



Summary: IPD Analysis

Comparing PCI w/ DES vs. CABG in Pts w/ LM CAD, median SYNTAX score of 25,

and deemed equally suitable candidates for either revascularization approach:

PCI

 early stroke

CABG

 spontaneous MI

 repeat revascularization

No statistically significant difference in survival at 5 yrs (and 10 yrs)

Differences in risk of procedural MI depended on the definition used



Contemporary Left Main Guidelines

2021 ACC/AHA/SCAI

(Issued after EXCEL)

2018 ESC

(Issued before EXCEL)



There Are Still 

Unmet Needs

Left Main and Multivessel 

PCI



My understanding of 

available data for LM 

revascularization

: JACC Asia, State-of-the Art Article 

SW Park, DW Park, SJ Park et al. 

JACC: Asia 2022;2:119–138



JACC: Asia 2022;2:119–138





What Are Big Deal?
Left Main or Complex PCI in the Contemporary 

PCI

Can Average Interventional Cardiologists  

Perform Average-Quality Left Main or 

Complex Multivessel PCI? 



Contemporary Use and Trend of Left Main PCI: 

US NCDR Database

Valle JA et al. JAMA Cardiol. 2019;4(2):100-109.

Unprotected left main PCI represented 1.0% of all procedures, 

modestly increasing from 0.7% to 1.3% over time



Contemporary Use and Trend of Left Main PCI

Valle JA et al. JAMA Cardiol. 2019;4(2):100-109.

Median (SD) annualized left main PCI volume 

per operator 0.5 (1.5) per yr

: Operator-level analysis 

: Institution-level analysis 

Median (SD) annualized left main PCI volume 

per center 3.2 (6.1) per yr

“Only 16.5% of 

operators and 53.7% of 

facilities performing an 

average of ≥1 LM PCI 

annually”



“State-of-the-Art (Cutting Edge)” PCI for LM Disease  

27

JAHA 2012 

Dec;1(6):e004556.

Circ Cardiovasc Interv. 2017 May;10(5):e005293.



Key Component of State-of-the Art Left Main PCI
“Imaging and Physiologic Concept”

DW Park et al. JACC: Asia 2022;2:119–138



Optimal Heart Team Approach for LM Revascularization

SW Park, DW Park et al. KCJ 2023,



Key Summary: 
Data Understanding and My Practice 2023 

for Left Main Revascularization

• With remarkable advancements in PCI, clinical outcomes of left main 

PCI have substantially improved.

• Contemporary evidences demonstrated that PCI was comparable to 

CABG in mortality and hard clinical endpoints for left main PCI. 

• Imaging- and physiology-guided contemporary “state-of-the-art” left 

main PCI will provide better clinical outcomes. 

• Owing to the gap between clinical practice and the available clinical 

evidence, no unified algorithm can be applied to various clinical 

scenarios; therefore, decision-making should be on a case-by-case 

basis and the Heart-Team approach should be emphasized. 


