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De quoi a t’on besoin ?



Coordonner I'imagerie et la
physiologie

Pour la meilleure decision
possible



Co-registration of imaging and physiology tools

OCT / OFDI Co-Registration




‘ Dynamic Roadmap




Cas clinique N°1

Patiente de 76 ans.

Antécédent de coronaropathie stentée sur I'IVA en 2011.
Hospitalisée pour angor instable dans un Centre partenaire
ETT : FEVG conservée

Coronarographie : Découverte d’une sténose du TC distale

Adressée pour angioplastie TC distale.






IFR en distalité







Perte de charge diffuse sur TC distale et RIS IVA Moyenne :
- Prédilatation au ballon NC

- Décision angioplastie par long stent TC-IVA en overlap sur
stent IVA moyenne

Stent actif Resolute ONYX 3,5*38mm TC-IVA en
overlap

Inflaté a 12 Bar




Optimisation




Résultat final




Cas n2












IFR Co-registration

n Co-Registration Wizard: Roadmap Selection

Perform an Angiogram as follows:
* Make sure GC and GW tip are

visible

* A Avoid changing the zoom and
moving the table or the C-Arm
until pullback is completed

Click Next when ready




IFR Co-registration

iFR Distal: (@p
IFR at cursor: O 9
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IFR Co-registration
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IFR Co-registration

Focal stenosis

; iFR Distal: 0.63

iFR drop
in selection : 032

Length: 24.1mm

Ak VOLCAND

Diffuse disease

iFR Distal:

iFR drop

in selection :

Length:
R

0.75
0.16

38.0mm




Coordonner I'imagerie et la
physiologie

Pour la meilleure decision
possible
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Outcome Impact of Coronary Revascularization Strategy
Reclassification With Fractional Flow Reserve at Time of
Diagnostic Angiography
Insights From a Large French Multicenter Fractional Flow
Reserve Registry

Eric Van Belle. MD. PhD:; Gilles Rioufol, MD, PhD: Christophe Pouillot, MD:;

100% - )
1%
s CABG e
2%
80%
18%
70%
sox  PCl 43% of patients
s | ™ changed therapy
13% with FFR guidance
0%
30% 4%
20%
OoOMT
10%
—
0% |
Angiographic FFR Guided

Van Belle et al. Circulation 2014



Circulation Post-It

W Medical therapy B Imaging stress test  m Revasculanization

Strategy change according to baseline decision

Aftor FFR Medical Imaging Revasc
Therapy stresstest  (n=373)
(n=658)  (n=262)

Baptista. Circ Cardiovasc Interv 2016
Van Belle et al. Circ Cardiovasc Interv 2016
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Association.

Editorial

Routine Pressure Wire Assessment at
Time of Diagnostic Angiography
Is It Ready for Prime Time?

Enc Van Belle, MD, PhD; Gilles Rioutol, MD, PhD; Patnck Dupouy, MD

Post-FFR Decision i
Post-Angiogram
Decision Medical PCl CABG Further Info Total
dical 63 6 3 0 72 il
24 64 2 0 90 change®
G 1 19 0 23 nerapy
[Further info 1 7 6 1 15 guidance
Total 89 80 30 1 200
P<0.001 by McNemar test. CABG indicates coronary artery bypass grafting]
FFR, fractional flow reserve; and PCI, percutaneous coronary intervention. —

Curzen et al. Circ Cardiovasc Interv 2014
Van Belle et al. Circ Cardiovasc Interv 2014



Survival free of unplanned revascularization and Ml
according to Reclassification by FFR

-
-
o

Reclassified

Non-reclassified

Log rank
P=0.77

0854

Survival free of revascularization

080 4

E. Van Belle et al. Circulation 2014



Survival free of MACE according to Reclassification by
FFR (« per-use » analysis)

— Reclassified

Non-reclassified
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What about MVD patients?



evuro

Role of IFR In serial lesions



A prospective, observational, European, multi-center
registry, collecting REAL-life information on the
utilization of instantaneous wave-free ratio™ (iFR®) in
the multi-vessel disease patients population

Prof. Eric Van Belle on behalf of the DEFINE REAL Investigators
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JACC

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY

Impact of Routine Invasive Physiology o
at Time of Angiography in Patients o
With Multivessel Coronary Artery

Disease on Reclassification of

Revascularization Strategy
Results From the DEFINE REAL Study

Eric Van Belle, MD, PuD,” Robert Gil, MD, PxD,” Volker Klauss, MD,” Mohammed Balghith, MD,”

Martijn Meuwissen, MD, PrD,” Jérome Clerc, MD,” Bernhard Witzenbichler, MD,* Miha Cercek, MD,"

Marios Viachojannis, MD,' Irene Lang, MD,’ Philippe Commeau, MD," Flavien Vincent, MD,” Luca Testa, MD, PuD,
Wojciech Wasek, MD, PrD,” Nicolas Debry, MD," Stephan Kische, MD, PrD,” Gabriele Gabrielli, MD,”

Gennaro Sardella. MD. PaD”

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 11, NO. 4, 2 Van Belle et al.
FEBRUARY 26, 2018:354-65 Routine Invasive Physioloay in MVD



Background

Results from national studies have shown that FFR evaluation during
diagnostic angiography impacts the coronary revascularization strategy on
a range of 26 to 44% of patients.

e There is limited data on utilization of coronary physiology and
reclassification in Multi-Vessel Disease (MVD) population

R3F /2013 RIPCORD / 2014 POST IT /2014
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26% 437

Anglo

Baptista SB et al. POSTIT: Presented at late breaking trial
Assessment Inflience  Management Strategy at  Coronary at PCR 2014.

Van Belle E, et al Outcome impact of coronary revascularization Cuzen N et al RIPCORD: Does Routine Pressure Wire

strategy reclassification with FFR at fime of diagnostic angiography:
insights from a large French multicenter FFR registry. Circulation.

Published online 19 Nov 2013

Angiography for Diagnosis of Chest Pain? Circ Cardiovasc Interv Market Model data on file at Volcano Corporation.

2014;7:248-255.
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Objectives

As systematic FFR multi-vessel assessment is time
consuming and therefore rarely performed in routine
practice, the iFR® index may help to simplify the
physiology assessment of MVD patient population.

The DEFINE REAL objectives are:

* To assess prospectively the impact of physiology on
revascularization strategy of MVD patients compared
to diagnhostic angiogram only.

* To analyze how FFR and iFR® are used in routine
practice during physiology evaluation of MVD patients.



Patient with MVD disease being investigated by angiograom

Initial Treatment Strategy based on diagnostic Angiogram:

CABC, PCl or OMT

>
I
o
<
o
O
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O
=
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Final freatment strategy based on Physiology (FFR or iFR):

CABG, PCl or OMT

PHYSIOLOGY

Reclassification based upon the difference between Initial and Final Treatment:
=> At Vessel level
=» At Patient Monagement level

= At Procedural Management level (For those without patient management change)

RECLASSIFICATION

=>» At overall management (Patient + Procedural change)




Patient Demographics

Patient Demographics Non-invasive Test in Stable Patients

Cender (male) 80%
Age (mean) 66.7 yr
Previous M 36%
ACS 17.8%
Dicbetes 26.7%
Normal LVEF 628%

58%

B Stress test
[0 No stress test

Tests: Stress ECG, Stress SPECT, Stres Echo, Stress MRI, CT-Scan
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Baseline Characteristics

Patients population 484 Multi-Vessel Disease
e Patient with LM involved 9.1%

Vessels diseased 1107

* Average per patient 2.29

Vessels assessed by physiology 830 (75%)

* Average per patient 1.71

% Diameter Stenosis Distribution

400

350 Lesion severity Median DS 60% Lesion type

41-50% 51-60% 61-7/0% 71-80% 81-90% 91-100%

o O
o O

Number of Vessels
— — NO N w
w (@]
O O

o O
o O

(@]

Percentage Diameter Stenosis
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U FFR only

Physiology Approaches

HiFR®

33% had iFR®
driven approach

M iFR® only in all vessels

OiFR® with hybrid approach
EiFR® only in at least one vessel
EiFR® & FFR
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Results of FFR/iFR®

Number of Vessels

Figure 4: FFR Value Distribution Figure 3: iFR® Value Distribution
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Baseline Characteristics

Diseased Vessels by Vessels Interrogated with
Angiography [n=11071] Physiology [n=830]
] ' LM ) ' LM
I a0 \ n=44 | a0 \ n=25
oy / (4,0(y0) CIRC oy / (3,0%) CIRC
' n=345 : n=250
RCA (31.2%) RCA o,
n=286 ,‘:\'.“ n=165 ‘.:\,\‘ (30-1 /)
(25.8%) | '-";‘1 (19,9%) / "/
2 b,
:1] '
/) /)
> ,.L _ 22 ,.L v
| |
LAD LAD
n=432 n=389
(39.0%) (46.9%)

In this MVD population, 75% of diseased vessels
were interrogated by Physiology 40




Changes of Treatment Strategy

At Vessel Level, treatment decision was changed after
physiology assessment for 30.0% of Vessels

100%

80%

60%

40%

20%

0%

N@\HD

[VALEUR]

[NOM DE
SERIE]

Initial Treatment
Strategy

NOM DE

[VALEUR]
[NOM DE
SERIE]

Final Treatment
Strategy

100%

80%

60%

40%

20%

0%

[VALEUR]
IROMBE
SERIE]

[VALEUR]
[NOM DE
SERIE]

OMT [n= 434]

[VALEUR]

- [NOMDE
SERIE]

[VALEUR]

[NOM DE
SERIE]

PCl[n=356]

Initial Treatment Strategy

[VALEUR]
[NOM DE
SERIE]

[VALEUR]

~ INOMDE
[VAEREIR]

[NOM DE
SERIE]

Surgery [n= 40]
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At Patient Level (Macro Strategy), treatment decision

Changes of Treatment Strategy

changed after physiology assessment for 27% of Patients

100%

80%

60%

40%

20%

0%

[NOM DE [NOM DE

[NOM DE [NOM DE
SERIE] e
Initial Treatment Final Treatment
Strategy Strategy

100%

80%

60%

40%

20%

0%

[VALEUR]
[NOM DE

[VALEUR]
[NOM DE
SERIE]

OMT [n=138]

[VALEUR]
[NOM DE

[ SERIET

[VALEUR]

[NQM DE

D
A

PCl [n=314]

Initial Treatment Strategy

[VALEUR]

[NOM DE
SERIE]

CABG [n=29]

AB3JDIG JUSWiD3I| [OUl
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Changes of Treatment Strategy (in PCl)

Initial Treatment Final Treatment
by Angiography by Physiology

Q

Physiology
iFR/FFR

43



Changes of Treatment Strategy

At Procedural Level (Micro Strategy), treatment decision
changed after physiology assessment for 45% of Patients

00% 00 0%
e 6,2% CABG 7,5% CABG 100
o0m% 90,0%
80% y s
. 30,0% >
10% 70,09 2
| =
60R% 60,0% 80,6% CABG 8
50% 50,0% =1
A0 40, 0% 26,0% PCl with )
- 72,5% OMT procedural mgt ~
30% 30,0% change A
t
200% 20,0% =
- " 3
10% 10,0% PES o
0% 0,0%
lnltl" Tre‘tment FIna' Tr“tment OMT :H— 1 }RI PCl [Y! - 31‘3] CABG [n— 11

Strategy Strategy
Initial Treatment Strategy



ANEl(elen V0 PHYSIOLOGY RECLASSIFICATION OF TREATMENT ?
2A

CABG
— PCI or
% Vessel Management
N . OMT . At Vessel Level
g (e.g PCI—> CABG)
Vessel management change
in 29,6% of vessels
CABG Patient Management
= 7 =
E PCl or . “visible” change for the
— . patient
IE oMT (e.g PCI CABG)
(a
OoMT _» PCl
= K__
< i | \
o A VN Procedural Management 4 _ s
D .
atients
8 . . Procedural change P
No “visible” change for
O  ra __» OMT .
®) the patient — Overall Management
o
o pCl PCl Procedural management change Patient + Procedural

. [V H
in 18,1% of patients change



Reclassification according to the number
of vessels investigated

Vessels interrogated in MVD patients

36,8%
1V interrogated

55,2%
2V interrogated

P=0.02
P=0.002

Patient management change by physiology Procedural management change by physiology

0% 300% 400% 500 40.0% 500% 600% 700

y 3

b o

@ >
—
N

L™,
T



Reclassification according to the results of
non-invasive tests

Stress test diagnosis in stable patients

6,5%
Neg

P=0.87 P=0.51
Patient management change by physiology Procedural management change by physiology
0.0% 10.0% 20.0% 30.00¢ 40.0% 50.0% 60.0% 70.0% 0.0% 10,0% 20,0% 30,09 40,0% 50,0% 60,0% 70,0%

NO stress test

VIS S _ 28-6% Positive stress test

46,4%

Negative stress test 30.8% Negative stress test 34,6%



Circulation = R3F P Heari

Association.

Change of the Revascularization strategy according
to the results of non-invasive tests

100%
80%
60% . @ Changed
40% - | i1l | . ~Unchanged
57 65 |
| 37 51 55
20% | . :
0% L . v * ——
Overall NoO lest Negalive test “dubious”-lest Positive lest
N=1,075 N=415 N=47 N=96 N=517



Reclassification according to the use of
iFR/FFR

iFR® versus FFR diven physiology assessementin
MVD patients

66,9%
FFR driven

iFR : 1.9 vessels
FFR: 1.6 vessels

P=0.12 P=0.0001

Patient management change by physiology
Procedural management change by physiology

R driven physiology 24,7%
FFR driven physiology 38.9%
K G _ 31,2% TR _ e
0.0 0,0% 20,09 50,066 60,05 70,00 00 10.0% 20.0% 30.07 40.0% S0.0% 60.0¢ 7008



| Q ( : ( : EDITORIAL COMMENT

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY

Tratment Strategy Change After
Routine Pressure Wire Assessment

for Coronary Artery Disease
What You See Is “NOT” What You Get*

Bon-Kwon Koo, MD, PuD
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Initial Treatment Strategy
By Angiography

A Priori Initial Strategy Patients With Initial Revascularization
90%
[VALEU
80% R]
70% [NOM DE [VALEU
o SERIE] R]
[NOM DE
50% SERIE]
o [VALEU
30% R] [NOM
DE [VALEU MVD ‘ Y /
20% > R] Population All-comer Population
SERIE]
10%

[NOM DE

1. Baptista SB, et al. POST.IT: Presented at late breaking trial at PCR 2014.
2. Curwen N, et al. RIPCORD: Does Routine Pressure Wire Assessment
0% Influence Management Strategy at Coronary Angiography for Diagnosis

. of Chest Pain? Circ Cardiovasc Interv.2014;7:248-255.
At Vessel level At Patient level
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Conclusions

v"Routine use of invasive physiology in patients with MVD is associated
with a high rate of reclassification of management strategy (>30%).

v Reclassification rates are independent of the pre-angiography
performance of non-invasive testing and results.

v’ Interrogation of more vessels is associated with an increased rate of
reclassification.

v Incorporating iIFR® as part of the process is associated with the
investigation of more vessels, which in turn leads to a higher

reclassification rate, and a decrease in the occurrence of minor safety
events.
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Background

Results from national studies have shown that FFR evaluation during
diagnostic angiography impacts the coronary revascularization strategy on
a range of 26 to 44% of patients.

e There is limited data on utilization of coronary physiology and
reclassification in Multi-Vessel Disease (MVD) population

R3F /2013 RIPCORD / 2014 POST IT /2014
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26% 437

Anglo

Baptista SB et al. POSTIT: Presented at late breaking trial
Assessment Inflience  Management Strategy at  Coronary at PCR 2014.

Van Belle E, et al Outcome impact of coronary revascularization Cuzen N et al RIPCORD: Does Routine Pressure Wire

strategy reclassification with FFR at fime of diagnostic angiography:
insights from a large French multicenter FFR registry. Circulation.

Published online 19 Nov 2013

Angiography for Diagnosis of Chest Pain? Circ Cardiovasc Interv Market Model data on file at Volcano Corporation.

2014;7:248-255.
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Objectives

As systematic FFR multi-vessel assessment is time
consuming and therefore rarely performed in routine
practice, the iFR® index may help to simplify the
physiology assessment of MVD patient population.

The DEFINE REAL objectives are:

* To assess prospectively the impact of physiology on
revascularization strategy of MVD patients compared
to diagnhostic angiogram only.

* To analyze how FFR and iFR® are used in routine
practice during physiology evaluation of MVD patients.



Methodology

Patient with Lesion DS% >40 in 2 or 3 different major vessels
Patient Eligible should be for Physiology Evaluation

Initial Treatment Strategy based on Angiography (and clinical
information)

>
I
o
<
oc
O
o
©
Z
<

. -> CAB%I or OMT

O

=) Final freatment strategy based on Physiology
- > CABG, PCl or OMT

S-

> L

.

& | Change of Treatment Strategy based on the Difference between Initial
L'-'; and Final Treatment:

< > At Vessel level

S = At Patient level
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Patient Demographics

Patient Demographics Stress Test in Stable Patients

Cender (male) 80%
Age (mean) 66.7 yr
Previous M 36%
58%
ACS 17.8%
Diabetes 26./%
Normal LVEF 62.8%

B Stress test

I Non-invasive stress test 26./% | [ No stress test

61



Baseline Characteristics

Patients population 484 Multi-Vessel Disease
e Patient with LM involved 9.1%

Vessels diseased 1107

* Average per patient 2.29

Vessels assessed by physiology 830 (75%)

* Average per patient 1.71

% Diameter Stenosis Distribution

400

350 Lesion severity Median DS 60% Lesion type

41-50% 51-60% 61-7/0% 71-80% 81-90% 91-100%

o O
o O

Number of Vessels
— — NO N w
w (@]
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o O
o O

(@]

Percentage Diameter Stenosis
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Results of FFR/iFR®

Number of Vessels

Figure 4: FFR Value Distribution Figure 3: iFR® Value Distribution
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n=608 n=793
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Baseline Characteristics

Diseased Vessels by Vessels Interrogated with
Angiography [n=11071] Physiology [n=830]
] ‘ LM ] ' LM
n=44 n=25

(4,0%) CIRC (3,0%)

CIRC
n=345 n=250

RCA (31.2%) RCA o
n=286 =165 (30.1%)
(25.8%) (19,9%)

LAD LAD

n=432 n=389

(39.0%) (46.9%)

In this MVD population, 735% of diseased vessels
were interrogated by Physiology 64




Initial Treatment Strategy
By Angiography

A Priori Initial Strategy Patients With Initial Revascularization
90%
[VALEU
80% R]
70% [NOM DE [VALEU
o SERIE] R]
[NOM DE
50% SERIE]
o [VALEU
30% R] [NOM
DE [VALEU MVD ‘ Y /
20% > R] Population All-comer Population
SERIE]
10%

[NOM DE

1. Baptista SB, et al. POST.IT: Presented at late breaking trial at PCR 2014.
2. Curwen N, et al. RIPCORD: Does Routine Pressure Wire Assessment
0% Influence Management Strategy at Coronary Angiography for Diagnosis

. of Chest Pain? Circ Cardiovasc Interv.2014;7:248-255.
At Vessel level At Patient level
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U FFR only

Physiology Approaches

HiFR®

33% had iFR®
driven approach

M iFR® only in all vessels

OiFR® with hybrid approach
EiFR® only in at least one vessel
EiFR® & FFR

66



Changes of Treatment Strategy

At Vessel Level, treatment decision was changed after
physiology assessment for 30.0% of Vessels
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Final Treatment
Strategy
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Surgery [n= 40]
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At Patient Level (Macro Strategy), treatment decision

Changes of Treatment Strategy

changed after physiology assessment for 27% of Patients

100%
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SERIE] e
Initial Treatment Final Treatment
Strategy Strategy
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CABG [n=29]
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Changes of Treatment Strategy

Initial Treatment Final Treatment
by Angiography by Physiology

Q

Physiology
iFR/FFR

69



Reclassification of the revascularization strategy at vessel level (n=828) is 29.6%

100% 4,8%CABG 5,7% CABG T 2,3% CABG
90% 90% 15.3% PCl =
80% 32,5% PCl 80% 3
70% 70% 56.2% PCI 62.5% CABG [y
60% 60% §
50% 50% 2
20% 0% 82.4% OMT :t',"
30% 61,8% OMT 30% 75%PC B
52,2% OMT 2
20% 20% 40.4% OMT A<
10% 10%
0% 0%
Initial treatment Final treatment OMT [n= 432] PCI [n=356] CABG [n=40]
strategy strategy Initial Treatment Strategy

Reclassification of the revascularization strategy at patient level (n=484) is 26,9%

100% 6,2% CABG 7,5% CABG S00%
0% 90,0% -
80% 80,0% =
70% 70,0% _g
0% 65,2% PCI 60,0% 80,6%CABG =3
- o 26,0%PCl with E
32
0% 20,0% 72.9% OMT pu’xedurllw r:n 2
30% 30,0% change %
20% 20,0% <
10% 10,0% 24,1%
0% 0,0%
Initial Treatment Final Treatment OMT [n=138] PCl [n=315] CABG [n=31]
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2A

CABG

PCI
. . Change: . Vessel Management .
PCI — CABG At Vessel Level

Vessel management change
in 29.6% of vessels

VESSEL LEVEL

N

B Change:
PCI CABG . PClI — CABG .
Patient Management

. At Patient Level .

Patient Point of View

No Change: .
’ PCl — PCI Patient management change

in 26.9% of patients

Initial Treatment Final Treatment
by Angiography by Physiology

Physiology
iFR/FFR

PATIENT LEVEL

Change: Procedural Management
PCl — PCI of At Patient Level
other vessel Physician Point of View

Procedural management
change in 45.0% of patients



Stress test diagnosis in stable patients

Vessels interrogated in MVD patients

36,8%
1V interrogated

55,2%
2V interrogated

iFR® versus FFR diven physiology assessementin
MVD patients

66,9%
FFR driven

iFR : 1.8 vessels
FFR: 1.6 vessels

Patient management change by physiology
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%

P=0.87

No stress test

26.7%

Positive stress test

28.6%

Negative stress test

30.8%

Patient management change by physiology
0,0% 10,0% 20,0% 30,0% 40,00 50,0% 60,0% 70,00

P=0.02

1 vessel interrogated

19,7%

2 vessels interrogated

30,7%

3

3 vessels interrogated

33,3%

Patient management change by physiology

P=0.12

FFR driven physiology 24,7%

iFR* driven physiology 31,2%

00% 100% 200% 30,0% 400% S00% 600% 700%

FFR driven physiology

IFR* driven physiology

Procedural management change by physiology
0,0% 10,0%  20,0% 30,0% 40,0  50,0% 60,0% 70,0%

P=0.51

43,1%

No stress test

Positive stress test

46,4%

Negative stress test

34,6%

Procedural management change by physiology
0.0% 10.0% 2000% 30.0% 40.0% 50.0% 60.0% 70.0%

P=0.002

1 vessel interrogated

37.3%

47.0%

2 vesselsinterrogated
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Procedural management change by physiology

P=0.0001

38.9%

57.5%
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Conclusions

v" Routine use of invasive physiology in patients with MVD, on-going UA/
NSTEMI or recent ACS is associated with a high rate of reclassification
of management strategy (>30%).

v'In ACS, Integrating FFR on clinical decision making and pursuing a
treatment strategy divergent from angiography (including
revascularization deferral) was as safe as in stable CAD patients.

v'In MVD patient, implementation of iFR is safe and allows evaluation of
more vessels which in turn leasd to a higher of reclassification.



Perspective

* PRIME-FFR and DEFINE REAL reinforces the
observation made in previous national prospective
physiology studies;

 They extends those previous findings to ACS and MVD
patients and also to iFR® use;

* DEFINE FLAIR, Swedeheart, and Syntax Il will provide
clinical outcome data of the use of routine physiology
in MVD patients.
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A prospective, observational, European, multi-center
registry, collecting REAL-life information on the
utilization of instantaneous wave-free ratio™ (iFR®) in
the multi-vessel disease patients population

Prof. Eric Van Belle on behalf of the DEFINE REAL Investigators
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PCR ~ Background.

* Results from national studies have shown that FFR evaluation during
diagnostic angiography impacts the coronary revascularization strategy on
a range of 26 to 44% of patients.

e There is limited data on utilization of coronary physiology and
reclassification in Multi-Vessel Disease (MVD) population

R3F /2013 RIPCORD / 2014 POST IT /2014

I RIPCORD I
N )

2%

POSTNY

Anglo

Baptista SB et al. POSTIT: Presented at late breaking trial
Assessment  Influence  Management  Strategy at  Coronary at PCR 2014.

Van Belle E et al Outcome impact of coronary revascularization Cuzen N et al RIPCORD: Does Routine Pressure Wire

strategy reclassification with FFR at fime of diagnostic angiography:
insights from a large French multicenter FFR registry. Circulation.

Published online 19 Nov 2013

Angiography for Diagnosis of Chest Pain? Circ Cardiovasc Interv. Market Model data on file at Volcano Corporation.

2014;7:248-255.
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PCR Objectives

As systematic FFR multi-vessel assessment is time
consuming and therefore rarely performed in routine
practice, the iFR® index may help to simplify the
physiology assessment of MVD patient population.

The DEFINE REAL objectives are:

* To assess prospectively the impact of physiology on
revascularization strategy of MVD patients compared
to diagnhostic angiogram only.

* To analyze how FFR and iFR® are used in routine
practice during physiology evaluation of MVD patients.

DEFINE REAL
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PCR Methodology

Patient with Lesion DS% >40 in 2 or 3 different major vessels
Patient Eligible should be for Physiology Evaluation

Initial Treatment Strategy based on Angiography (and clinical
information)

>
I
o
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O
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Z
<

. -> CAB%I or OMT

O

=) Final freatment strategy based on Physiology
- > CABG, PCl or OMT

S-

> L

.

& | Change of Treatment Strategy based on the Difference between Initial
L'-'; and Final Treatment:

< > At Vessel level

S > At Patient level
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Patient Demographics

Patient Demographics Stress Test in Stable Patients

Cender (male) 80%
Age (mean) 66.7 yr
Previous M 36%
58%
ACS 17.8%
Diabetes 26./%
Normal LVEF 62.8%

B Stress test

I Non-invasive stress test 26./% | [ No stress test
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PCR Baseline Characteristics

. e

Patients population 484

e Patient with LM involved 9.1%
Vessels diseased 1107

* Average per patient 2.29
Vessels assessed by physiology 830 (75%)
* Average per patient 1.71

% Diameter Stenosis Distribution

Lesion severity Median DS 60%

41-50% 51-60% 61-7/0% 71-80% 81-90% 91-100%

Percentage Diameter Stenosis

Multi-Vessel Disease

Lesion type
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Number of Vessels

30 1

20 4

| ] 1 1 | I 1 ] | ] 1 1 1 | T 1 1] 1
020 0.25 0.30 035 040 045 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 090 095 1.00 1.05 L.10 115 120

FFR Value

Nomal

Number of Vessel

Figure 3: iFR® Value Distribution

50 4

40 ~

20 4

T

T

020 0.25 0.30 0.35 040 045 0.50 0.55 060 0.65 0.70 0.75 0.80 0.85 090 095 1.00 1L.05 LI0 115 120

IFR® Vake

Normal

Median FFR Value: 0,85
n= 608

Median iFR® Value: 0,92
n=793
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Baseline Characteristics

Diseased Vessels by Vessels Interrogated with
Angiography [n=11071] Physiology [n=830]
.’ " LM " ! LM
| Ao \ n=44 | a0 \ n=25
ML) ML) 0
) - (40%) CIRC ) - 30%) cre
B n=345 - n=250
g NP
RCA (31.2%) RCA 30.1%
— l“ - N ( - 0)
n=286 ,\,\\/ n=165 N\/
(25.8%) | ﬁ (19,9%) B %
o/ Y
/ /
1’ ‘l
LAD LAD
n=432 n=389
(39.0%) (46.9%)

In this MVD population, 75% of diseased vessels
DEFNE REAL were interrogated by Physiology 83
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PCR Initial Treatment Strategy
B n . I =.\«=,-,':3.——‘

A Priori Initial Strategy Patients With Initial Revascularization
90%
[VALEU
80% R]
70% [NOM DE [VALEU
o SERIE] R]
[NOM DE
50% SERIE]
o [VALEU
30% R] [NOM
DE [VALEU MVD ‘ Y /
20% > R] Population All-comer Population
SERIE]
10%

[NOM DE

1. Baptista SB, et al. POST.IT: Presented at late breaking trial at PCR 2014.
2. Curwen N, et al. RIPCORD: Does Routine Pressure Wire Assessment
0% Influence Management Strategy at Coronary Angiography for Diagnosis

. of Chest Pain? Circ Cardiovasc Interv.2014;7:248-255.
At Vessel level At Patient level
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33% had iFR®
driven approach

M iFR® only in all vessels
OFFRonly MiFR® OiFR® with hybrid approach
EiFR® only in at least one vessel

DEFINE REAL HiFR® & FFR 85
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100%

80%

60%

40%

20%

_Changes of Treatment Strategy

At Vessel Level, treatment decision was changed after
physiology assessment for 30.0% of Vessels

N@\HD

[VALEUR]

[NOM DE
SERIE]

Initial Treatment
Strategy

NOM DE

[VALEUR]
[NOM DE
SERIE]

Final Treatment
Strategy

100%

80%

60%

40%

20%

0%

[VALEUR]
IROMBE
SERIE]

[VALEUR]
[NOM DE
SERIE]

OMT [n= 434]

[VALEUR]
- [NOMDE
SERIE]

[VALEUR]

[NOM DE
SERIE]

PCl[n=356]

Initial Treatment Strategy

[VALEUR]
[NOM DE
SERIE]

[VALEUR]
 INOMDE

[VATREEIR]

[NOM DE
SERIE]

Surgery [n= 40]

AB3JDIG JUSWiD3I| [OUl
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PCR Changes of Treatment Strategy

I ———
R

At Patient Level (Macro Strategy), treatment decision
changed after physiology assessment for 27% of Patients

[VALEUR] [VALEUR]
100% 100w [NOM DE [INOM DE
° .  SERE]
80% 80% “
i [VALEUR]
v 60 INOM DE
SERIE]
40% s [VALEUR]
[NOM DE
[VALEUR] SERIE]

AB3JDIG JUSWiD3I| [OUl

SO [\ALEUR]

[VALEUR]

[NOM DE 20%

[NOM DE - [NOM DE
SERIE] SERIE] D
O% O% A
Initial Treatment Final Treatment OMT [n=138] PCl [n=314] CABG [n=29]
Strategy Strategy

Initial Treatment Strategy
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PCR Changes of Treatment Strategy

Initial Treatment Final Treatment
by Angiography by Physiology

Physiology R’_\
/ iFR/FFR ———

DEFINE REAL 8
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100% 100%

4, 8%CABG 5,7% CABG 2,3% CABG
90% 90% 15.3% PCl =
80% 32,5% PCl 0% 2
70% 70% 56.2% PCl 62.5% CABG |y
60% 60% %
50% 50% 2
40% 0% 82.4% OMT g
30% 61,8% OMT 30% 75%PC B
52,2% OMT 2
20% 20% 40.4% OMT 30.0% OMT b3
10% 10%
0% 0%
Initial treatment Final treatment OMT [n= 432] PCI [n=356] CABG [n=40]
strategy strategy Initial Treatment Strategy

Reclassification of the revascularization strategy at patient level (n=484) is 26,9%

e 6,2% CABG 7,5% CABG -
o0 90,0% —
80% 80,0% 3
70% 70,0% _g
0% 65,2% PCI 60,0% 80,6%CABG =3
50% 50,0% E
32
ao% 40,0% 72,5% OMT :fo?:‘:f:::: 2
30% 30,0% change %
20% 20,0% 2

10% 10,0% 24,1%
0% 0,0%
Initial Treatment Final Treatment OMT [n=138] PCl [n=315] CABG [n=31]

Strategy Strategy Initial Treatment Strategy
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INVCIlolc .V VAl ' PHYSIOLOGY ' | RECLASSIFICATION OF TREATMENT ?
2A

CABG

PCI
. . Change: . Vessel Management .
PCI — CABG At Vessel Level

Vessel management change
in 29.6% of vessels

VESSEL LEVEL

N

B Change:
PCI CABG . PClI — CABG .

Patient Management

d . At Patient Level .
> Patient Point of View
L
- No Change:
— ’ PCI — PCI . Patient management change
P in 26.9% of patients
E Initial Treatment Final Treatment
E by Angiography by Physiology
a gy
2C
Change: Procedural Management
PCl — PCI of At Patient Level
other vessel Physician Point of View

Procedural management
change in 45.0% of patients
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o~ ) ) . ) Patient management change by physiology Procedural management change by physiology
“ Stress test diagnosis in stable patients " PRl . . .
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 0,0%

P=087 e
26.7%

— No stress test

Positive stress test

Negative stress test

30.8% Negative stress test _ 34,6%

- v : Patient management change by physiology Procedural management change by physiolo
Vessels interrogated in MVD patients i ® g o

00% 100% 200% 30,0% 400% 500% 600% 700% 00% 100% 200% 300% 400% 500% 600% 70.0%

P=0.02 P=0.002
19,7%

1 vessel interrogated 1 vessel interrogated 37.3%

36,8%

1V interrogated 2 vessels interrogated 30,7%

2 vessels interrogated 47.0%
55,2%
2V interrogated

3 vessels interrogated

3

33,3% 3 vesselsinterrogated

iFR® versus FFR diven physiology assessementin

i Patient management change by physiology
MVD patients

Procedural management change by physiology

P=0.12 P=0.0001

FFR driven physiology - 24,7% FFR driven physiology

38.9%

66,9%
FFR driven

i¥R* driven physiology

31,2% iFR*® driven physiology 57.5%

0,0% 10,0% 20,0% 30,0% 400% S00% 60,0% 70,0% 0.0% 10.0% 20.0% 30.0% 400% S0.0% 60.0% T70.0%

iFR : 1.8 vessels
FFR: 1.6 vessels
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PCR Conclusions

v" Routine use of invasive physiology in patients with MVD, on-going UA/
NSTEMI or recent ACS is associated with a high rate of reclassification
of management strategy (>30%).

v'In ACS, Integrating FFR on clinical decision making and pursuing a
treatment strategy divergent from angiography (including
revascularization deferral) was as safe as in stable CAD patients.

v'In MVD patient, implementation of iFR is safe and allows evaluation of
more vessels which in turn leasd to a higher of reclassification.
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PCR Perspective

 PRIME-FFR and DEFINE REAL reinforces the
observation made in previous national prospective
physiology studies;

 They extends those previous findings to ACS and MVD
patients and also to iFR® use;

* DEFINE FLAIR, Swedeheart, and Syntax Il will provide
clinical outcome data of the use of routine physiology
in MVD patients.
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2 Changes of Treatment Strategy
PCR .
Patient Level - Subgroup Analyses

All Patients (N=484) | ACS Patients (N=86) | LM Patients (N=25)

Micro Strategy Change Macro Strategy Chang
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PCR Changes of Treatment Strategy

At Patient Level (Micro Strategy), treatment decision
of at least one vessel changed after physiology

Initial Treatment Strategy

100% " INOM DE_|

80%
60%

40%

20%

0%

100%

80%

60%

40%

20%

0%

assessment in 44% of Patients

Final vs Initial Treatment Strategy
Patient Level - Micro

[VALEUR1%
tVALEU R}/

[VALEUR]%

[VALEUR]%

omT

32
Dy

[VALEUR]%

[VALEUR]%

PCI
O CABG - Change to at least one Vessel

[VALEUR]%

[VALEUR]%

CABG

B CABG - No Change to Vessel Therapy Decision

OPCI - Change to at least one Vessel
OPCI - No Change to Vessel Therapy Decision
B OMT
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PCR The POST-IT & R3F Investigators
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