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Interventional Cardiologist Dilemma
In Contemporary ISCHEMIA Trial Era

> Each time, new series of PCI trials goes neutral or worse vs. OMT or
CABG, some In the interventional cardiology community call for
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another new RCTs with “different patients”, “better stents”, “more
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IVUS”, “more FFR”, “more follow-up”, “another trial endpoints”.

> I'm an interventional cardiologist but, with the evidence generated so far, |
believe we can safely conclude that PCl does not improve survival in patients
with SIHD.

> However, PCl maintains a key role in ACS, and for the improvement of
patient-oriented outcome measures in patients with angina unresponsive to
medical therapy or unwilling to take too many anti-anginal medications or
unwilling to receive invasive CABG.
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PCI vs. OMT for SIHD

Any significant reduction in hard clinical outcomes (i.e., all-cause death, cardiac death)?

N=611 N=2,287 N=2,368 N=888 N=5,179 N=777 N=700
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REVIVED

Percutaneous revascularization for ischemic left ventricular dysfunction

/i KCCAQ and
EQ-5D-5L
scores at 6 and
12 months; no
difference at 24

Kmonths

MULTICENTER, RANDOMIZED, OPEN LABEL

700

Patients with a LVEF of 35% or less,
extensive CAD amenable to PCI, and
demonstrable myocardial viability,
most with little or no angina

No PCI
OMT only
41 months (median)

Death or hospitalization
for heart failure

HR, 0.99; 95% CI, 0.78 to 1.27; P=0.96

Perera D, et al. N Engl J Med 2022; DOI: 10.1056/NEJM0a2206606



PCI or CABG for multivessel disease

SYNTAX €9

[ |
g MACE at 10 years ﬁ

HR, 1.42; 95% CIl 1.11 to 1.81

Lancet 2019;394;1325-1334

FREEDOM €3
A

i \
MACE at 5 years g MACE at 1 year ﬁ
ARD, 7.9%; 95% ClI, 3.3 to 12.5 HR, 1.5; 95% CI, 1.1 t0 2.2

N Engl J Med 2012;367:2375-2384 | N Engl J Med 2022;386:128-137




Class | recommendations for prognosis

ﬂ American College of Cardiology &% European Society of Cardiology
American Heart Association d-=% European Association for Cardiothoracic Surgery

Coronary artery revascularization 2021 - Myocardial revascularization 2018

Recommendations for revascularization Class | Level Recommendations for revascularization Class | Level

In patients with SIHD and multivessel Two- or three-vessel disease with
CAD appropriate for CABG with stenosis >50% with impaired LV
severe left ventricular systolic function (LVEF <£35%)

dysfunction (left ventricular ejection (Issued before REVIVED)
fraction <35%), CABG is
recommended to improve survival

(Based on STICH 10-Year FU)
(Issued before REVIVED)

Lawton J, et al. J Am Coll Cardiol. 2022;79:e21-e129

Large area of ischaemia detected by
functional testing (>10% LV) or
abnormal invasive FFR

(Issued before ISCHEMIA)
Neumann FJ, et al. Eur Heart J. 2019;40:87-165




Class | recommendations for symptoms

ﬂ American College of Cardiology
American Heart Association
Coronary artery revascularization 2021

European Society of Cardiology
European Association for Cardiothoracic Surgery
Myocardial revascularization 2018

Recommendations for revascularization Class | Level

In patients with refractory angina
despite medical therapy and with
significant coronary artery stenoses
amenable to revascularization,
revascularization is recommended to
improve symptoms

Lawton J, et al. J Am Coll Cardiol. 2022;79:€21-e129

Recommendations for revascularization Class | Level

Haemodynamically significant
coronary stenosis in the presence of
limiting angina or angina equivalent,
with insufficient response to optimized
medical therapy*

* in consideration of patient compliance and wishes
in relation to the intensity of anti-anginal therapy

Neumann FJ, et al. Eur Heart J. 2019:40:87-165




Diverse Spectrum of Left Main Disease
P aw

ntil recently, CABG was the
gold standard treatment for LMCAD




PCIl vs. CABG fo left main disease
SYNT,AAX—LM @ PRECCA)MBAT @

[ | ; [ |
g MACCE at 10 years ﬁ g MACCE at ~2 years ﬁ
ARR, 2.1, 95% CI -3.2to 7.4 HR, 1.50; 95% ClI, 0.90 to 2.52

Circulation. 2010;121:2645-2653 E N Engl J Med 2011;364:1718-27

| | I
[ | ! [ |
gHard endpoints at 3 yearsﬁ g MACCE at 5 year ﬁ
HR, 1.00; 95% CI, 0.79 to 1.26 HR, 1.48; 95% CI, 1.11 to 1.96

N Engl J Med 2016;375:2223-2235 | Lancet 2016; 388):2743-2752




LM PCIl vs CABG Controversy
= EXCEL Controversy

Is Mortality Different?




Primary Endpoint
All-cause Death, Stroke or Ml at 5 Years

25
S\i — CABG (n=957) 29 0%
5 20" = PCIl (n=948) 10.9%
@) 15 -
(D)
'
@
*3 10+ OR [95% CI] =
- 1.19 [0.95, 1.50]
(D) '
A
O T T T T T T T T T T
0) 12 24 36 48 60
Number at risk: M on t h S
PClI 948 854 809 778 738 486
CABG 957 818 789 763 734 532

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



Secondary Endpoint
All-cause Mortality at 5 Years

A Death from Any Cause
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Odds ratio, 1.38 (95% Cl, 1.03—1.85)

w0
i)
-
9
prar}
v\
o
(T
o
1}
on
(1]
iy
c
b}
()
Pl
QL
o

24 36
Months

No. at Risk

PCl 948 902 868 841
CABG 957 889 865 844
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Methods

SCAAR 2015 - 2022

10,254 patients
PCI CABG
N=5,391 N= 4,863
(52.6%) (47.4%)

Primary endpoint: all-cause mortality




All-Cause Mortality

100% _ _ 1
2,103 death events —— CABG —— PCI
()]
o 75% — . _
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"'c_5| HRadjusted_ 1.59
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Year of Follow-Up

Number at risk
CABG 4863 2808 2116 1442 810

PCI 5391 2501 1795 1147 587




SYNTAX Left Main at 10 Years: Mortality
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30 4

20

10 -

PCI
CABG
HR 0.90, 95% CI (0.68-1.20)
P=0.47
26.7%
CABG 26.1%
0 1 2 3 4 5 6 7 8 9 10
Follow-up (years)
357 343 338 332 318 295 382 273 262 249 237
348 332 323 314 305 283 265 251 244 235 223

Thuijs DJFM et al. Lancet. 2019;394(10206):1325-34




PRECOMBAT Left Main at 10 Years: Mortality

30 Je
CABG
)
S HR 1.13, 95% CI (0.75-1.70)
;—% 20 - P=0.57
(D)
P 14.5%
0 13.8%
$ 10 -
— CABG
<
O | | | | |
0 2 4 6 8 10
Number at risk: Follow-up (years)
300 284 272 262 253 237
CABG 300 279 272 262 254 238

Park DW et al. Circulation. 2020;141:1437-46




\/EXCEL’ Individual OQutcomes at 5 Years

EXCEL was not powered for these outcomes
* Prone to type Il error (false negatives)
Not adjusted for multiplicity
* Prone to type | error (false positives)

Not designed for hypothesis testing

« No P-values

IPD Meta-analysis!

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



Percutaneous coronary intervention with drug-eluting
stents versus coronary artery bypass grafting in left main
coronary artery disease: an individual patient data
meta-analysis

Marc S Sabatine®, Brian A Bergmark®, Sabina A Murphy, Patrick T O"Gara, Peter K Smith, Patrick W Serruys, A Pieter Kappetein, Seung-Jung Park,
Duk-Woo Park, Evald H Christiansen, Niels R Holm, Per H Nielsen, Gregg W Stone, Joseph F Sabik, Eugene Braunwald

Summary

Background The optimal revascularisation strategy for patients with left main coronary artery disease is uncertain. We
therefore aimed to evaluate long-term outcomes for patients treated with percutaneous coronary intervention (PCI)
with drug-eluting stents versus coronary artery bypass grafting (CABG).

Methods In this individual patient data meta-analysis, we searched MEDLINE, Embase, and the Cochrane database
using the search terms “left main”, “percutaneous coronary intervention” or “stent”, and “coronary artery bypass
graft*” to identify randomised controlled trials (RCTs) published in English between database inception and
Aug 31, 2021, comparing PCI with drug-eluting stents with CABG in patients with left main coronary artery disease
that had at least 5 years of patient follow-up for all-cause mortality. Two authors (MSS and BAB) identified studies
meeting the criteria. The primary endpoint was 5-year all-cause mortality. Secondary endpoints were cardiovascular
death, spontaneous myocardial infarction, procedural myocardial infarction, stroke, and repeat revascularisation. We
used a one-stage approach; event rates were calculated by use of the Kaplan-Meier method and treatment group
comparisons were made by use of a Cox frailty model, with trial as a random effect. In Bayesian analyses, the
probabilities of absolute risk differences in the primary endpoint between PCI and CABG being more than 0-0%, and

at least 1:0%, 2-5%, or 5-0%, were calculated.
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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

Death, stroke, Ml, or Death, stroke, Ml or ID- Death, stroke, non- Death, stroke, or M
PEP repeat revasc TVR procedural Ml, or repeat

revasc

* LMCA 250% * LMCA 250% * LMCA 250% or FFR =0.80 + LMCA 270% or 50-70%
Key « Stable or unstable « Silent isch. stable « <3 other complex lesions plus invasive! or non-
Inclusion angina or silent isch. angina, UA, or Ml >1wk « Stable angina, NSTEACS, invasive assessment

Prior PCI/CABG
Acute Ml

Key
Exclusion

* Prior CABG or LM PCI
* Prior PCIl w/in 12 mo
 AMI w/in 1 week

* Planto treat >1 CTO
e LVEF <30%

STEMI >24h
« STEMI <24 hrs

Local SYNTAX <32
Prior CABG or LM PCI
Prior PCIl w/in 12mo
CK-MB >ULN

B An Academic Research Organization of

Brigham and Women’s Hospital and Harvard Medical School

11VUS <6.0mmZ2and/or FFR <0.80



Mortality

12% -
11.2%
10% - 10.2%
» HR 1.10 (0.91-1.32)
c —_
§ o P=0.33 A 0.9%
&)
= (-0.9, 2.8)
c|>) 6% -
= CABG
S 4% -
&
o
2% - Adjusted for SYNTAX score:
HR 1.09 (0.91-1.31)
0% : : : . :
0 1 2 3 4 5
Number at Risk Years of Follow-up
CABG 2197 2085 2042 2002 1939 1585
PCl 2197 2120 2068 2015 1942 1539

,,,,;1-;_,_;_5 An Academic Research Organization of
'JY Brigham and Women’s Hospital and Harvard Medical School



@ Two Trials with 10-Year Mortality Data

24% -

22.1%

o 21.6%
: HR 0.96 (0.76-1.21) CABG
% 16% - P=0.72
I3
=
o 12% -
=
I
S5 8% -
=
© L. Data from SYNTAX

& PRECOMBAT

0%

0 2 4 6 8 10

Number at Risk Years of Follow-up
CABG 648 604 577 531 500 463
PCI 657 623 591 547 519 475

15@7@5‘:‘,5'& An Academic Res hOg ation of
':Y Brigham an dWom HptIdHrvde cal School
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Stroke

v g
 tYear ) g
13 vs. 35 events 2

HR 0.37 (0.19-0.69) | ¢
P=0.002 5

\_ Absolute A1.0% g

4% -
3% -
2% -
1% -

0% - - - . : :
0 1 2 3 4 5

| I |
5% -

HR 0.84 (0.59-1.21)

P=0.36 v
Beyond 15t Year
3.1% 42 vs. 28 events
CABG 27% HR 1.49 (0.93-2.41) y

Convergence of the curves was

driven by a markedly higher rate

PC| 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.

Years of Follow-up

Brigham and Women’s Hospital arg Sipryitbe g Ssbosl. Lancet 2021 ;https://doi.org/10.1016/S0140-6736(21)02334-5
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Procedural and Spontaneous M

6%

4% —

2%

0%

Procedural Ml
(protocol definition)

g — — =

) HR0.67 (0.48-0.93)
Ky P=0.015

| | |

0 15 30
Days of follow-up

An Academic Research Organization of

6% -

2% -

0%

Spontaneous Mi
6.2%

_—r-2.6%

g — —

HR 2.35 (1.71-3.23)
P<0.0001
[ | I | | 1
0 1 2 3 4 5

Years of follow-up

© Brigham and Women’s Hospital and HBatihe WM& 6l°8l. Lancet 2021;https://doi.org/10.1016/S0140-6736(21)02334-5



-

Summary

Comparing PCIl w/ DES vs. CABG in Pts w/ LM CAD, median SYNTAX score of 25,
and deemed equally suitable candidates for either revascularization approach:

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

PCI

 early stroke

- /

o

CABG

J spontaneous Ml
J repeat revascularization

s

[ Differences in risk of procedural Ml depended on the definition used ]

- H' An Academic Research Organization of
'1‘5@ Brigham and Women’s Hospital and Harvard Medical School



Contemporary Left Main Guidelines
2021 ACC/AHA/SCAI

Left main CAD

- 3. In patients with SIHD and significant left main stenosis, CABG is recommended to improve survival (9-12).
B-R

4. In selected patients with SIHD and significant left main stenosis for whom PCI can provide equivalent
2a revascularization to that possible with CABG, PCl is reasonable to improve survival (9).

(Issued after EXCEL)

2018 ESC

Left main CAD

Left main disease with low SYNTAX score (0 -22).°712"122:124145-148

Left main disease with intermediate SYNTAX score (23 - 32).%7121122124.145-148

Left main disease with high SYNTAX score (>33).c 6%121122124.146-148

(Issued before EXCEL)



Left Main PCI

There Are Still
Unmet Needs



JACC: ASIA VOL. 2, NO. 2, 2022
© 2022 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER

THE CC BY-NC-ND LICENSE (http://creativecommons.org/licenses/by-nc-nd/4.0/).

STATE-OF-THE-ART REVIEW

Percutaneous Coronary Intervention m
for Left Main Coronary Artery Disease

Present Status and Future Perspectives

Sangwoo Park, MD,* Seung-Jung Park, MD, PuD,” Duk-Woo Park, MD, PuD"

ABSTRACT

For several decades, coronary artery bypass grafting has been regarded as the standard choice of revascularization for
significant left main coronary artery (LMCA) disease. However, in conjunction with remarkable advancement of device
technology and adjunctive pharmacology, percutaneous coronary intervention (PCl) offers a more expeditious approach
with rapid recovery and is a safe and effective alternative in appropriately selected patients with LMCA disease. Several
landmark randomized clinical trials showed that PCI with drug-eluting stents for LMCA disease is a safe option with
similar long-term survival rates to coronary artery bypass grafting surgery, especially in those with low and intermediate
anatomic risk. Although it is expected that the updated evidence from recent randomized clinical trials will determine the
next guidelines for the foreseeable future, there are still unresolved and unmet issues of LMCA revascularization and PCI
strategy. This paper provides a comprehensive review on the evolution and an update on the management of LMCA
disease. (JACC: Asia 2022;2:119-138) © 2022 The Authors. Published by Elsevier on behalf of the American College of
Cardiology Foundation. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

JACC: Asia 2022;2:119-138

CENTRAL ILLUSTRATION Key Summary of Issues for Left Main Revascularization

Left Main Revascularization

PCl versus CABG

» Have comparable risks for overall mortality
and the composite of death, MI, or stroke in
patients with low to intermediate
anatomical complexity

Advantage of CABG

 Lower risk of repeat revascularization

» More CR especially in high anatomical
complexity

« Less spontaneous Ml

Advantage of PCI

« Less invasive and shorter hospitalization
« Early mental and physical recovery
« Lower risk of short-term morbidity

Park S, et al. JACC: Asia. 2022;2(2):119-138.

PCl versus CABG

» Long-term treatment effect of CABG vs.
state-of-the-art PCI

» Long-term comparative clinical outcomes
between CABG and PCl in a specific
population (patient with diabetes, HFrEF,
distal LMCA bifurcation disease)

« Threshold for reasonable IR

Left main PCI

« Optimal stent strategy for distal LMCA
bifurcation disease

 Optimal antithrombotic strategy following
complex PCI, especially in Asian patients




@ ESC European Heart Journal (2022) 43, 46354643 STATE OF THE ART REVIEW

European Society https:/doi.org/10.1093/eurheartj/ehac542 Acute cardiovascular care
of Cardiology

Left main coronary disease: evolving
management concepts
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GENERAL CONSIDERATIONS

Q PATIENT CHARACTERISTICS

Al'titifeci::::‘ed 4,/ é ¢ Ef CARDIACFACTORS
4 )
. el LMCA lesion location

Dyslipidemia Diabetes Smoking Hypertension  Family history

CAD complexity & burden
) Aha
© W/ &9 ~ Anion s
Environment/ Obesity Frailty Age Sex Physical activity Collateral formation
family support Reversible ischemia
COMORSBIDITIES LV function

w k Aortic; vascular; valve disease
\ Chronic kidney disease

Access/reliability

healthcare
@ Cognitive status

; ; 6 Bleeding risk
Socioeconomic
employment

a & Chronic obstructive pulmonary disease

Internet availability/ : ) Systemicinflammation

familiarity

Figure 1 Profiling risk in patients with stable ischaemia and left main coronary disease. General considerations provide context for individual patient
characteristics and comorbidities which then converge into the LMCA and cardiac-specific modulating factors. LMCA, left main coronary artery; CAD,
coronary artery disease; LV, left ventricular.



Factors that favor choices between treatment pathways for left main coronary stenosis

\ in patients with stable ischemic heart disease y

Favors OMT Favors PCI Favors CABG

* Minimal symptoms High surgical risk * Diabetes

* Good quality of life Low complexity plaques Complex MVD

 Tolerates medical therapy Low quality CABG Moderate/severe LV
and reaches target goals conduits dysfunction

* Adheres to careful Elderly patients with Requires concomitant
follow-up serious comorbidities cardiac surgery

* Patient preference Preference for fast Long term survival

P recovery

fi
I
i

¥
i

Figure 2 Factors that favour choices between treatment pathways for left main coronary stenosis in patients with stable ischaemic heart disease.
CABG, coronary artery bypass graft; LV, left ventricular; MVD, multivessel disease; OMT, optimal medical therapy; PCl, percutaneous coronary

intervention.



Graphical Abstract: Comprehensive Approach for Left Main Disease

Revascularization in patients with stable ischaemic heart disease and left main coronary stenosis
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Conclusion:
Guideline and Concept Change 2023 for Left Main PCI

« Contemporary evidences demonstrated that PCl was comparable to
CABG in mortality and hard clinical endpoints for left main disease.

 PCl and CABG are different interventions that are performed In
different patients by different physicians with different aims: two
Interventions are complementary, not antagonists.

* The patient occupies the center of the decision-making process along
with the Heart Team. These two central elements are joined across an
axis that integrates the individual’s interventional/surgical expertise and
their host institution’s resources and characteristics.

 Ultimately, through shared decision-making, these comprehensive
factors inform the optimal individual patient choice for treatment of left

main disease.



