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HEART TEAM




The Heart Team

= Treating cardiologist

= Interventional Cardiologist

= CTO/CHIP Operators

= Nuclear/Imaging Cardiologist

= (Cardiovascular Surgeons

= Advanced Heart Failure Specialist
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= Fellows Kettering
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The Heart Team

RECOMMENDATION FOR THE HEART TEAM
REFERENCED STUDIES THAT SUPPORT THE RECOMMENDATION ARE SUMMARIZED IN ONLINE

DATA SUPPLEMENT 2.

COR LOE Recommendation

1. In patients for whom the optimal treatment strategy is unclear, a Heart Team approach that
includes representatives from interventional cardiology, cardiac surgery, and clinical cardiology

1 B-NR Is recommended to improve patient outcomes.

o

Kettering




MEDICAL THERAPY WORKS




Disease Modifying Antianginal Treatment

Treatment

@k

“ad) . .
o | ecosumon 3R Beta blockers

of ischemic events without increased bleeding risk

Antiplatelet therapy ACE inhibitors or ARB

guided by CAD presentation (acute x chronic)
and revascularization (none x PCl x CABG)

recommended if heart failure, hypertension, or
diabetes; consider in patients at high-risk for MACE

Ca Channael Blockers

Nitrates

Exercise

Get active
Eat better
Lose weight

Stop smoking
Patients with coronary 1 Nt
atherosclerosis considered O i
" ’1}'; E “"\ for revascularization =
c q Cholesterol P
o
5N | nosester Cholchicine
High-intensity statin therapy
EPA (Icosapent ethyl)
if fasting triglycerides > 135-150 mg/dL, despite Y 3

Blood pressure

goal systolic blood pressure < 130 mmHg

Ranalazine

¥ LDL-C by 38 mg/dL = 20-25% MACE

statin therapy and lifestyle measures Vo S
Diabetes Non-statin therapy '
GLP1-RA or SGLT2 inhibitors ¢ MACE by 14% add to maximally-tolerated statin for goal LDL-C ‘

<70 mg/dL (ACC/AHA) or < 55 mg/dL (ESC) Ketteri n g



35,539 Patients underwent assessment

32,468 Were excluded
8677 Did not meet inclusion criteria
5155 Had undocumented ischemia
3961 Did not meet protocol for vessels
6554 Were excluded for logistic reasons
18,360 Had one or more exclusions
4513 Had undergone recent (<6 mo) revascu-
larization
4939 Had an inadequate ejection fraction
2987 Had a contraindication to PCl
2542 Had a serious coexisting illness
1285 Had concomitant valvular disease
1203 Had class IV angina
1071 Had a failure of medical therapy
947 Had left main coronary artery stenosis
')5
722 Had only PCl restenosis (no new lesions)
528 Had complications after myocardial
infarction

\J

3071 Met eligibility criteria

784 Did not provide consent
450 Did not receive physician's
approval
237 Declined to give permission
97 Had an unknown reason

v

2287 Consented to participate
of patients with protocol eligibility)

\l \l

1149 Were assigned to PCl group 1138 Were assigned to medical-therapy group
46 Did not undergo PCI
27 Had a lesion that could not be dilated
1006 Received at least one stent

\J \l
107 Were lost to follow-up 97 Were lost to follow-up

\l \

1149 Were included in the primary analysis

1138 Were included in the primary analysis




Courage Trial
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ISCHEMIA TRIAL




8518 Patients were enrolled

Ischemia Trial

1350 Did not have moderate or
severe ischemia, according
to stress core laboratory

1218 Did not have obstructive CAD

434 Had unprotected LMCA
disease

\J

5179 Underwent randomization
3783 (73.0%) Underwent trial CCTA
1396 (27.0%) Did not undergo trial CCTA
575 Had low eGFR
700 Had known coronary anatomy
121 Had other reason

21% in conservative group
undervent revascularization

79% In invasive group was l l
rev a.S C u I ar I Zed 2588 Were assigned to invasive 2591 Were assigned to conservative

strategy strategy

PCl 76% | l
CABG 24% Median flloeup, 3.2 Media o, 3.2

99.4% of projected follow-up 99.7% of projected follow-up
was completed was completed
28 (1.1%) Withdrew 22 (0.8%) Withdrew
36 (1.4%) Were lost to follow-up 26 (1.0%) Were lost to follow-up
2475 (95.6%) Underwent angio- 667 (25.7%) Underwent angio-
graphy graphy
2054 (79.4%) Underwent revas- 544 (21.0%) Underwent revas-
cularization cularization

Maron, D. ], Hochman, |. S., Reynolds, H. R., Bangalore, S., O'Brien, S. M., Boden, W. E,, ... & Rosenberg, Y. (2020). Ketterin
Initial invasive or conservative strategy for stable coronary disease. New England Journal of Medicine, 382(15), g
1395-1407.




Ischemia Trial

No Left Main disease and LV Dysfunction
NYHC 3&4 Angina excluded
Unacceptable angina after medical Rx
1/3 Patient enrolled had no angina

10% had mild ischemia

PCI was not FFR guided

SIHD After Optimal medical Rx if
Symptoms persist

Revascularization will improve
symptoms and quality of life

Without improvineg Survival

with possibe protection from future MI

A Primary Composite Outcome
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B Death from Cardiovascular Causes or Myocardial Infarction
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C Death from Any Cause

D Myocardial Infarction
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Maron, D. J., Hochman, J. S., Reynolds, H. R., Bangalore, S., O'Brien, S. M., Boden, W. E., "

... & Rosenberg, Y. (2020). Initial invasive or conservative strategy for stable coronary

Kettering

disease. New England Journal of Medicine, 382(15), 1395-1407.




All Cause Mortality-Based on Coronary Artery Disease

Ischemia Severity

All-Cause Mortality
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Myocardial Infarction- Based on Coronary Artery Disease

& Ischemia Severity

Myocardial Infarction
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Revascularization to Improve Survival in SIHD Compared With

Medical Therapy (con't.)

Multivessel CAD

5. In patients with SIHD, normal ejection fraction, significant stenosis in 3

major coronary arteries (with or without proximal LAD), and anatomy

2b B-R
suitable for CABG, CABG may be reasonable to improve survival.
6. In patients with SIHD, normal ejection fraction, significant stenosis in 3
. major coronary arteries (with or without proximal LAD), and anatomy
2 B-R

suitable for PCI, the usefulness of PCI to improve survival is uncertain.

oy
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CAN PCI PREVENT HEART ATTACKS?




Can PCI prevent Heart Attacks?
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PCI Guided by
Physiology

DEFER

A=

FAME 2
IFR-SWEDEHEART
DEFINE-FLAIR
FRAME-AMI
COMBINE

. 304
&
5
Patients with stable angina 5
undergoing PCl 2005-2016 S 20
n= 23860 _;
2
£ 10-
 Angiogr ided PCI | FFR-qddedPCl z
- |
M':q—lfv i«-va_ n=3,367 g
W 0 4
01 2 3 45 6 7 8 %910nmn
Years
Angiography FFR
Hazard Ratio
Primary endpoint: —— | HR 0.81; 95% CI 0.73-0.89; p < 0.001
All-cause mortality {
Secondary endpoint:
In-stent restencsis or —_ HR0.74; 95% C1 0.57-0.96; p = 0.022

stent thrombosis

& : :'\9'3

--—— o~ SWEDEHEART
Favors FFR Favors Angiography

Vélz, S. et al. J Am Coll Cardiol. 2020;75(22):2785-99.
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Use of Coronary Physiology to Guide Revascularization

With PCI

Recommendations for the Use of Coronary Physiology to Guide Revascularization With PCI

Referenced studies that support the recommendations are summarized in Online Data Supplement 5.

COR LOE Recommendations

1. In patients with angina or an anginal equivalent, undocumented ischemia, and
angiographically intermediate stenoses, the use of fractional flow reserve (FFR)
or instantaneous wave-free ratio (iFR) is recommended to guide the decision to

proceed with PCI.

2. In stable patients with angiographically intermediate stenoses and FFR >0.80 or

IFR >0.89, PCI should not be performed.

e,
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Angiographic Disease Progression and Residual Risk of

Cardiovascular Events While on Optimal Medical Therapy

Index Lesions in the OMT-only Cohort

A Percentage of patients with each index lesion type B Percentage of index lesions of each lesion type
80 30
Total number of patients = 284 "y Total number of lesions = 3502
68% 24 o
S 25%
= 25 1
2]
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0 2
§ g 20 -
: ¢
L 40 4 S 15 -
= 32% 4
S 9
= 2 10
(‘5 - =
§ 20 £
5 5
52 = 5 3%
I
S 92/2720
0 . °© 0
Lesions originally Lesions originally © Lesions originally Lesions originally
< 50% DS > 50% DS <50% DS > 50% DS
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G.B. John Mancini. Circulation: Cardiovascular Interventions. Angiographic Disease Progression and Residual Risk of Cardiovascular Kettering
Events While on Optimal Medical Therapy, Volume: 4, Issue: 6, Pages: 545-552, DOI: (10.1161/CIRCINTERVENTIONS.110.960062)



Event Rates for Lesions That Were and Those That Were Not

Thin-Cap Fibroatheromas, at a Median Follow-up of 3.4 Years

20 B Present M Absent

16.4

—
w
1

Rate of Major Adverse Cardiovascular
Events (%)
=)
1

TCFA (all) TCFA+MLA <4 mm? TCFA+PB 270% TCFA+PB =270%+
MLA <4 mm?
Lesion hazard ratio (95% Cl) 3.90 (2.25-6.76) 6.55 (3.43-12.51) 10.83 (5.55-21.10) 11.05 (4.39-27.82)
P value <0.001 <0.001 <0.001 <0.001
Prevalence (%) 46.7 15.9 10.1 4.2

e,
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Thin fibrous Lipid-rich
cap necrotic core
PCI + GDMTl lGDMT alone
Thrombosis

Rupture

Gregg W. Stone et al. J Am Coll Cardiol 2020; 76:2289-2301.

2020 American College of Cardiology Foundation

fo
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Revascularization Vs Medical Rx for Reduction of
MI and Cardiac death

RR [95% CI] p value

0.79 [0.67;0.93] <0.01
0.82 [0.73;0.94] =<0.1
0.80 [0.67;0.95] <0.1
0.83 [0.71;0.98] 0.03

Cardiac Death
Overall

without post-ACS
without CTO
without CABG

Overall

without post-ACS

without CTO ——
without CABG ——

0.74 [0.64;0.86]  <0.01
0.75 [0.67;0.84]  <0.01
0.74 [0.63;0.86]  <0.01
0.78 [0.64;0.94] 0.01

|
|
|
|
Spontaneous MI :
|
|
|
|

0.5 0.7 0.9 10 11
Favours Revascularisation + MT Favours MT alone

Eur Heart |, Volume 42, Issue 45, 1 December 2021, Pages 4638-4651



Revascularization to reduce cardiovascular

events in SIHD compared with medical therapy

Recommendations for Revascularization to Reduce Cardiovascular Events in SIHD Compared with Medical Therapy

Referenced studies that support the recommendation are summarized in Online Data Supplement 11.

COR LOE Recommendations
Multivessel CAD
1. In patients with SIHD and multivessel CAD appropriate for either CABG or
PCI, revascularization is reasonable to lower the risk of cardiovascular events
2a B-R
such as spontaneous MI, unplanned urgent revascularizations, or cardiac death.

oy
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CABG IS
BETTER
THAN PCI




Syntax Score Syntax Score
23-32 >32

=
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Cumulative Event Rate (%)
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FAME 3 PCIl vs CABG

Major Adverse Cardiovascular or Cerebrovascular Event

Havard v
I i

PCI
. 10.6% (80/75
—

6.9% (51/74
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Days since Randomization

Percentage of Patients

P=0.009

Safety End Points at 1 Year

PCl

P<0.001

Arrhythmia

B CABG

P=0.04

Acute Kidney Injury

P<0.001

Rehospitaliz
within 30 [




Mortality after CABG versus after PCI during 5 years

follow-up of patients - Meta-analysis

A B
20 —Pd HR 1-44, 95% C11-20-1.74; p=0-0001 HR 1-02, 95% Cl 0-86-1.21; p=0-81
— CABG
= 15-‘7“/;,
< 154 o~ 4
> 0.
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0 1 2 3 4 5 0 1 2 3 4 g
Number at risk
CABG -1/ 1958 1786 1325 1044 629 3594 3402 3208 2436 2255 1633
PCI 2215 2041 1856 1376 1086 681 3538 3417 3245 2477 2296 1724
C D
20+ HR 1-07, 95% C1 0-87-1-33; p=0-52 - HR 1:28, 95% C11-09-1-49; p=0-0019
£ 15 B . .
z : Multi 1 di
3 Left Main o ultivessel disease 11.5%
g 10—‘ o /’,'9; A g g =
[+7] y -~ .50 o i
E /_,/ "/_/ _/_’f 10:5% = i /—”FJ_Q-S)C}E.
-S - ,_.’:;‘/Z'f gt < L B :”7,___/4'/
S 5 e i ) e
v P 7’,9'-‘/"_?- 7/'_,4-; ——
= e
0 T 1 1 1 1 T 1 1 1 1
0 1 2 3 4 5 0 1 2 3 4 5
Number at risk Follow-up (years) Follow-up (years)
CABG 2245 2086 1903 932 804 406 3520 3274 3091 2829 2495 1856
S. Head, M. Milojevic, +22 authors A. Kappetein, The Lancet
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https://www.semanticscholar.org/author/S.-Head/6782011
https://www.semanticscholar.org/author/M.-Milojevic/35175125
https://www.semanticscholar.org/author/A.-Kappetein/5384513

Mortality difference after PCI vs CABG among RCTs

unprotected left main disease

Trial

<1 year

EXCEL

NOBLE -
PRECOMBAT -
SYNTAX LEFT MAIN +

Subtotal (I-squared = 0.0%, p = 0.642) <<__]

o

1-5 years

EXCEL

NOBLE

PRECOMBAT -*-
SYNTAX LEFT MAIN +

Subtotal (I-squared = 51.4%, p = 0.104) 1

Overall (I-squared = 41.3%, p = 0.103) <>

NOTE: Weights are from random effects analysis E

RR (95% Cl)  Weight, %

0.95 (0.59, 1.54) 15.17
0.53 (0.24, 1.18) 7.83
0.75 (0.26, 2.14) 5.08
0.95 (0.47, 1.91) 9.52
0.83 (0.60, 1.17) 37.61

1.58 (1.15, 2.19) 21.53
1.34 (0.87, 2.08) 16.87
0.73 (0.34, 1.56) 8.44
0.89 (0.55, 1.42) 15.55
1.18 (0.84, 1.64) 62.39

1.03 (0.79, 1.33) 100.00

I <---Favors PCI Favors CABG--->
238 1

Akintoye, E., Salih, M., Olagoke, O., Oseni, A, Sistla, P., Algasrawi, M,, ... & Sellke, F. (2021). Intermediate and Late Outcomes With PCI vs CABG for Left Main Disease—

Landmark Meta-Analysis of Randomized Trials. Cardiovascular Revascularization Medicine, 23, 114-118.
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Revascularization to Improve Survival in SIHD

Compared With Medical Therapy (con't.)

Left main CAD

3. In patients with SIHD and significant left main stenosis, CABG is

B-R recommended to improve survival.

4. In selected patients with SIHD and significant left main stenosis for whom PCI

can provide equivalent revascularization to that possible with CABG, PCI is

2a B-NR _ _
reasonable to improve survival.

oy
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CABG THROUGH 6Fr SHEATH




Predicting Patient Risk of Death With CABG

Recommendation for Predicting Patient Risk of Death With CABG

Referenced studies that support the recommendation are summarized in Online Data Supplements 3.

COR LOE Recommendation

1. In patients who are being considered for CABG, calculation of the
B-NR Society of Thoracic Surgeons (STS) risk score is recommended to help

stratify patient risk.

oy
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Assessment of Risk Factors Not Quantified in the STS

Score

Risk Factor Assessment Tool

Cirrhosis Model for End-Stage Liver Disease (MELD)
Frailty Gait speed

Malnutrition Malnutrition Universal Screening Tool (MUST)

STS indicates Society of Thoracic Surgeons.

oy
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Factors to be considered by the Heart Team

Coronary Anatomy

Left main disease

Multivessel disease

High anatomic complexity (i.e., bifurcation
disease, high SYNTAX score)

Procedural Factors

Local and regional outcomes
Access site for PCI

Surgical risk

PCI risk

Patient Factors

Unstable presentation or shock

Patient preferences

Inability or unwillingness to adhere to DAPT
Patient social support

Religious beliefs

Patient education, knowledge, and
understanding

Comorbidities

Diabetes

Systolic dysfunction
Coagulopathy

Valvular heart disease

Frailty

Malignant neoplasm

End-stage renal disease

Chronic obstructive pulmonary disease
Immunosuppression

Debilitating neurological disorders
Liver disease/cirrhosis

Prior CVA

Calcified/Porcelain aorta

Aortic Aneurysm



New York state registry mortality data between PCI and

CABG

(JACC1999) (NEJM2005) (NEJM2008)  (NEJM 2015)
POBA BMS 15 Gen DES 2nd Gen DES Favors PC|

Favors CABG

e,

Ketterin
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Residual
SYNTAX Score

Mo (n=386)
B>0-4 (n=184)
[0>4-8 (n=167)

p<0.001 B8 (n=153)

p<0.001
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Farooq, V., Serruys, P. W., Bourantas, C. V., Zhang, Y., Muramatsu, T., Feldman, T., ... & Mohr, F. W. (2013). Quantification of incomplete revascularization and its association with five-year mortality in
the synergy between percutaneous coronary intervention with taxus and cardiac surgery (SYNTAX) trial validation of the residual SYNTAX score. Circulation, 128(2), 141-151.



Residual Syntax Score

Low Baseline SYNTAX Score (0-22) Intermediate Baseline SYNTAX Score (23-32) High Baseline SYNTAX Score (233)
60% Residual Log-rank p value 0.022 60% Log-rank p-value <0.001 60%7 Log-rank p-value <0.001
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Farooq, V., Serruys, P. W., Bourantas, C. V., Zhang, Y., Muramatsu, T., Feldman, T., ... & Mohr, F. W. (2013). Quantification of incomplete revascularization and its "

association with five-year mortality in the synergy between percutaneous coronary intervention with taxus and cardiac surgery (SYNTAX) trial validation of the residual Kettering
SYNTAX score. Circulation, 128(2), 141-151.



IVUS Guided PCI in “"All-Comers”

15 1 15 1

Angiography  IVUS Guidance Suboptimal Optimal
Guidance PCI PCl
12 - p=0.01 12 - p = 0.01
+1.7% |
+0.9% |

+3.6%
| 949 +39%

*2.49/o+0'2(y°

Target Vessel Failure (%)
Target Vessel Failure (%)

1 2 3 1 2 3 1 2 3 1 2 3
Time Since Intervention (Years) Time Since Intervention (Years)
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Impact of Poststenting Fractional Flow Reserve

Mo &t Risk
FFR < 0.90

FFR = 0450
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Clinical outcomes comparing the SYNTAX II study vs.

the equipoise-derived SYNTAX |

A Patient-oriented composite endpoint
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Main Takeaways

. Treatment should be patient centered

. All therapies are complementary

. All patients with CAD should be on guideline
directed medical therapy

4. Revascularization decisions should be guided by
Heart Team

. PCI should be guided by FFR

. Optimize PCI result with Imaging IVUS/OC

. Check post PCI FFR
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Which Statement is True in SIHD?

1.

2.

SIS

Asymptomatic patient with severe Triple vessel disease including
Proximal LAD , CABG improves survival

Patient with Triple Vessel disease, PCI improves symptoms with no
Improvement in survival

CABG and PCI may be considered for reduction of future Ml and
cardiac death in patient with SIHD

PCI in isolated Left main disease improves survival

Medical Rx Is preffered over revacularization in asymptomatic
patient with triple vessel disease and LV dysfunction



