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‘ Functional vs. Anatomical
Revascularization

» Is “functionally complete” revascularization
with deferral of CAD based on FFR as
effective as anatomic complete
revascularization?

s Does ischemia trump anatomy?




55 yo man with chest pain and NSTEMI
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‘What should we do now?

m Med Rx alone

s PCI
o Which vessels?

s CABG
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\Summary of Case

= Anatomic 3V CAD, functional 1V CAD
= Successfully treated with single stent

m <150 cc contrast, < 1 hour procedure

Is this approach safe and effective?

P



FAME 1: One Year Outcomes

1,005 patients with multivessel CAD randomized to FFR-guided vs angiography-guided PCI
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Tonino, et al. New Engl J Med 2009;360:213-24,




'FAME 1 Trial: Five Year Outcomes
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— FFR-guided PCI
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154 (31%) versus 143 (28%) events;
log-rank p=0-22
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Number at risk 9
Angiography 496
FFR 509

393
434

2 3 4 5
350 319 293 257
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Angiography- Fractional Absolute

guided PCl flow reserve-  difference*

(n=496) guided PCI

(n=509)

All-cause mortality
1-year follow-up 3:0% 1-8% 12%
2-year follow-up 3-8% 2:6% 12%
5-year follow-up 9.9% 8-6% 1.3%
Cardiac mortality
1-year follow-up 2:0% 1-4% 0-6%
2-year follow-up 2:4% 1-8% 0-6%
5-year follow-up 5.6% 41% 1-5%
Number of events per patient
1-year follow-up 0-23(0-53) 015 (0-41) 0-08
2-year follow-up 0-29 (0-60) 0-21(0-48) 0-08
5-year follow-up 0-41(0:76) 0-35 (0-67) 0-06

van Nunen, Zimmermann, et al. Lancet 2015;386:1853-60.




‘Anatomic vs. Functional CAD

Patients with angiographically 3VD (N=115), proportions per number
of diseased vessels after assessment by FFR

Tonino, et al. 3 Am Coll Cardiol 2010;55:2816-21.




' SYNTAX Score

= Angiography-based scoring

No. &
system aimed at Dominance Location/
determining coronary lesion of lesion

Left
complexity Calcification " Main

SYNTAX
Thrombus SCORE

= Because it is angiography-
based, it is inherently
limited by the accuracy of
the coronary angiogram

Bifurcation

Tortuosity




Impact of SYNTAX Score on PCI

US Appropriate Use Criteria for Coronary Revascularization

UPLM or complex CAD
CABG and PO
CABG and PO lla—Calculation of STS and SYNTAX scores

" (e.g., STS-predicted risk ofoperat!ve mortality =5%)
lla—For UA/NSTEMI if not a CABG candidate

lla-ForST_EMl when distal coronary flow is TIMI flow grade <3 and PCI can be performed more
) _andsafelytthABG ‘

Patel, et al. 3 Am Coll Cardiol 2017;69:2212-41



Can we enhance the SYNTAX Score?

= By incorporating FFR into the SYNTAX
score, termed “Functional SYNTAX Score”
(FSS), can we:

o Convert high/medium risk SYNTAX score patients
to a lower risk group?

o Improve our risk stratification of patients with
multivessel CAD undergoing PCI?




Functional SYNTAX Score (FSS)

B LowsSS
- Medium SS
I High SS

.....

Without FFR

Nam CW, et al. J Am Coll Cardiol 2011;58:1211-8




Functional SYNTAX Score (FSS)

Reclassifies > 30% of Cases

B LowsSSs B LowFSSs
- Medium SS - Medium FSS
B High SS B High FSS

Without FFR With FFR

Nam CW, et al. J Am Coll Cardiol 2011;58:1211-8




‘ FSS Discriminates Risk for Death/Ml
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' Residual SYNTAX Score (RSS)

m Calculation of the SYNTAX score after
revascularization.

= A reflection of the residual degree of
atherosclerosis.

= After angiography-guided revascularization,
the RSS predicts future MACE.

Kobayashi, et al. J Am Coll Cardiol 2016;67:1701-11. 9



| RSS after Angio-guided PCI

RSS was strongly correlated with outcome in the SYNTAX trial.

MACCE

60% Log-rank p-value <0.001 595%

50%

41.3%
40%

35.3%

30%
27.2%

20%

Estimated Event Rate (%)

10%-

0%

T T T
3 4 5

MACCE (years)

o -
—
~N

Farooq, V et al. Circulation 2013;128(2):141-51



| RSS after FFR-guided PCI

Residual SYNTAX Score calculated after FFR-guided PCIl in 427 patients in FAME 1

v

Case 1

SYNTAX Score (SS) = 16
Functional SS =16
Residual SS =0

Case 2

SYNTAX Score (SS) = 16
Functional SS =8
Residual SS =8

Kobayashi, et al. J Am Coll Cardiol 2016;67:1701-11. B



' RSS after FFR-guided PCI

Residual SYNTAX Score calculated after FFR-guided PCI in 427 patients in FAME 1
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Kobayashi, et al. J Am Coll Cardiol 2016;67:1701-11.




| RSS after FFR-guided PCI

Residual SYNTAX Score calculated after FFR-guided PCIl in 427 patients in FAME 1
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Kobayashi, et al. J Am Coll Cardiol 2016;67:1701-11.




‘Residual Functional SYNTAX Score

385 patients underwent 3 vessel FFR and PCI. Functionally complete
revascularization (residual functional SYNTAX score<l) was compared with
functionally incomplete revascularization (rFSS21)

204

- Functional CR
Log rank P < 0.001 — Eunctional IR
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No. at risk
Functional CR 283 282 m b
Functional IR 102 101 a3 L]

Chol, et al. J Am Coll Cardiol Intv 2018;11:237-45.




‘Residual Functional SYNTAX Score

385 patients underwent 3 vessel FFR and PCI. Functionally complete
revascularization (residual functional SYNTAX score<l) was compared with
functionally incomplete revascularization (fFSS21)

Functional CR Functional IR

Major adverse cardiac events* 10 (4.2) 14 (14.6)
Cardiac death or myocardial infarction 2 (0.8) 5(6.2)
Cardiac death 0 (0) 1(1.0)
All-cause death 4 (1.4) 1(1.0)
Myocardial infarction 2 (0.8) 4 (5.2)
Ischemia-driven revascularization 10 (4.2) 13 (13.7)

Choi, et al. J Am Coll Cardiol Intv 2018;11:237-45. B



‘Residual Functional SYNTAX Score

385 patients underwent 3 vessel FFR and PCI. Functionally complete
revascularization (residual functional SYNTAX score<l) was compared with
functionally incomplete revascularization (fFSS21)

Independent Predictors of MACE

Model 1*
Functional IR 4.17 (1.85-9.44) <0.001
Acute coronary syndrome 1.37 (0.60-3.10) 0.452
Diabetes mellitus 0.79 (0.32-1.94) 0.600
Age (per year) 1.02 (0.97-1.06) 0.424
Model 2t
rFSS (as a continuous value) 1.09 (1.02-1.18) 0.018
Acute coronary syndrome 1.40 (0.62-3.12) 0.413
Diabetes mellitus 0.83 (0.33-2.09) 0.697
Age (per year) 1.02 (0.97-1.06) 0.453

P

Chol, et al. J Am Coll Cardiol Intv 2018;11:237-45.



‘What about in ACS?

Are there non-culprit plagues which
are biologically active and prone to

rupture, even though they may not be
functionally significant?




Residual SYNTAX Score in ACS?

Residual SYNTAX Score calculated in ACS patients undergoing angio-guided PCI
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Genereux P, et al. J Am Coll Cardiol. 2012:58:2165-74.



| RSS after FFR-guided PCI in ACS

DANAMI-3-
FAME FAMOUS-NSTEMI PRIMULTI
Tonino et al. Layland et al. Engstrem et al.
NEJM 2009 EHJ 2015 Lancet 2015
| |
| | | | | |
) _ Angiography-
FFR-guided CR Angiagraphy FFR-guided CR guided FFR-guided CR Culprit only PCI

guided CR

revascularization

UA, NSTEMI

NSTEMI

STEMI

|

A total of *459 patients presenting with ACS who
underwent “functionally” complete revascularization.

*Preliminary data. Final analyses will include higher number of patients.




| RSS after FFR-guided PClin ACS

After functionally complete revascularization, RSS was not predictive
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Proportion Free of Death, MI, or NSTE-ACS
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Ischemic vs. Anatomic CAD Burden

621 COURAGE patients with NPS and QCA prior to randomization

Degree of Ischemia

1 — 0-<5% myocardium, n=241
— 5-<10% myocardium,n=192
— 10+% myocardium, n=188

p=0.75

192 163 145 128 108 67 50
188 159 151 146 144 83 51
I | | I | I I
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Time in Study (years)

Proportion Free of Death, MI, or NSTE-ACS
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Anatomic Burden of CAD

p=0.001

= 0-5, n=230

— 6-13 n=242

— 1417, n=149

242 205 191 164 136 89 47

149 120 106 96 68 45 30
I T | | | I |
0 1 2 3 < 5 6

Time in Study (years)

Mancini, et al. 3 Am Coll Cardiol Interv 2014:7:195-201.




Ischemic vs. Anatomic CAD Burden

= Major limitation of this study:

o The degree of ischemia was assessed before the
patient was treated with PCI or medical therapy.

o What we really want to know is what is the degree
of residual ischemia, because this is likely to be
more predictive of outcomes than simply the
burden of atherosclerosis.




\Ischemic vs. Anatomic CAD Burden

1,029 lesions from 607 medically treated patients in FAME 2
100 °

. : T
® o° o ° ool e o °® *
80 ° g% .. ' ...! ! :.: ..0 0.:...... ¢
* :.'!: :o. o8 o8, .o o.o
.... .’i :.. ° :..E. ;Ei.o.zo;.osszo ° :oo :
° ®oglee o8 o 8 I
0 60; R - ':--;tl!‘i:g; ot o,
a T R NN
¢ o °* ° ® oo .'8'..:0::203::. “!:'g e sol ° .o
40 ¢ ’ * e .. ..:.:.3.::'.&3:4;:!'! s )
Lo
20 Positive Concordance (FFR £0.80; DS 350) ¢ ?.: ° : % )

Negative Concordance (FFR >0.80; DS <50)
Positive Mismatch (FFR £0.80; DS <50)
Negative Mismatch (FFR >0.80; DS 350)

0.2 0.4 0.6 0.8 1.0
FFR

Ciccarelli, et al. Circulation 2018:;137:1475-85.




\Ischemic vs. Anatomic CAD Burden

1,029 lesions from 607 medically treated patients in FAME 2
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Ciccarelli, et al. Circulation 2018:;137:1475-85.




| SYNTAX I

Single arm study comparing physiology guided PCI to historical control

Patient included in the SYNTAX |l study

iFR in all intended to treat stenoses

iFR < 0.86 iFR 0.86-0.93

FFR < 0.80 FFR > 0.80

Stenosis treated with
SYNERGY™ EES

!

IVUS optimization

Stenosis not treated

Optimal medical therapy with strict LDL control (< 1.8mmol/L)

Escaned J, et al. Eur Heart J. 2018; in press



| SYNTAX |
Single arm study comparing physiology guided PCI to historical control

20—

—— SYNTAX | CABG
— SYNTAX I HR 0.91 (95% Cl 0.59-1.41), p=0.684
P <0.001 for non-inferiority*

15 —

Patients (%)

LI T L A R A T L
0 30 60 90 120 150 180 210 240 270 300 330 380
Days

SYNTAX| CABG 334 313 304 205 203 201 289 288 287 279 278 277 277

SYNTAX Il 450 441 437 433 420 427 421 417 411 405 404 400 398

*Non-inferioritv marein of 5% with a one-sided aloha of 5%

Escaned J, et al. Eur Heart J. 2018; in press



FAME 3 Trial

All Comers with 3V CAD
(not involving LM)

!

Heart team identifies lesions for PCI/CABG
and then patient is randomized

/\

FFR-Guided PCI with Resolute DES Perform CABG based on
Stent all lesions with FFR < 0.80 coronary angiogram
(n=750) (n=750)

\/

Primary: One Year follow-up for Death, MIl, CVA, Revascularization
Key Secondary: Three Year follow-up for Death/MI/CVA

Non-inferior Design

Zimmermann, et al. Am H J 2015:170:619-26. NCT02100722



\Conclusions

m After functionally complete revascularization, the
residual, functionally insignificant lesions do not
Increase the risk for MACE, even in ACS patients.

= Functional significance is a stronger predictor of
cardiac events than angiographic appearance.

= The Functional SYNTAX Score is being tested

prospectively in the FAME 3 trial comparing FFR-
guided PCI to CABG.




