JOURNEES DE PHYSIOLOGIE
EN CARDIOLOGIE INTERVENTIONNELLE

FFR dérivée du CT

Etat des lieux

Frédéric BOUISSET.2

1: CHU Toulouse Rangueil, Toulouse — France
2: OLV Cardiovascular center, Aalst — Belgium

5&:6 AVRIL 2024 HOTEL SHERATON - NICE



Statement of financial interest

Speaker's name : Frédéric Bouisset

U | have the following potential conflicts of interest to report:

Consultant: Abbott, Amgen, B-Braun, Medtronic, Boston Scientific

MVSIODAY 586 AVRIL 2024 HOTEL SHERATON - NICE



Key concepts

1 2 3

From anatomy to il Clinical data The big picture

physiology

How to Calculate FFR from CT? Diagnostic performance and clinical How is FFR Derived from CT Used in
outcomes the Context of CT-Guided PCI?
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From anatomy to
physiology
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The principle

Resting flow

v=—( N

Microcirculation

Hyperaemic flow

Ao %l

Microcirculation

Building a 3D Setting the
geometry boundaries
conditions

d
p(a—:+v-Vv)=—Vp+V-T+f

Soving the governing
equations

Getting the
prediction
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The FFR.; Analysis Process

Anatomic model

Physiologic model
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FFRer

Functionnal assessment with CFD
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The players in the game

United imaging

Heartflow FFRCT | Toshiba CT-FFR Escope eFFR
uCT-FFR P
. Semi auto + manual Semi auto + manual Semi auto + manual Fully auto + manual
Model generation . : . : Fully auto
adjustments adjustments adjustments adjustments
. . Feasible by radiographer . : .
Processed by a technician - . Any radiographer or Any radiographer or Barely radiographer or
Operator at HeartFlow laboratory ggr%hysmlan at point of physician at point of care physician at point of care physician is needed
Computational rpscﬁlilreel ;?gfgg?nnsﬂ;tnegr Standard desktop Standard desktop Standard desktop Standard desktop
requirements the fluid analysis model computer computer computer computer
Less than 15 min, based
. . 12~30 min (Average time on the image quality and .
Time 1-4h 30 min per case) the severity of Less than 5 minutes
calcification
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FFR derived from CT in
clinical practice
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FFRct Diagnostic Performance
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Norgaard et al. JACC 2014
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Head-to-head comparison of non-invasive cardiac tests
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PLATFORM: FFR.; guided strategy vs usual care

CENTRAL ILLUSTRATION: FFRcr-Guided Care in Patients With Suspected
CAD

Usual Care Cohort At 11 sites, 584 patients

New onset chest pain
Obstructive CAD
wwwww Revascularization www
Usual Care Path A%é:gg; gg)rlc?rlngr
—_—
wwwww No Obstructive CAD wwww

Patients With Suspected CAD primary endpoint:
’n‘ww percentage of patients

: with planned ICA in
CTA/FFR_,-guided Cohort whom no significant

obstructive CAD

Obstructive CAD

wwwww Revascularlzatlon www
— CTA/FFR,, — Invasive Coronar:

Angiography (ICA w
T’M"M‘ Hte e = Revascularization
Patients With Suspected CAD )
No Obstructive CAD
No Need for ICA - =
’M‘TT’M‘ 4 ICA without CAD

Douglas, P.S. et al. J Am Coll Cardiol. 2016;68(5):435-45.

Douglas, P.S. et al. JACC 2016
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PLATFORM: Cancellation of invasive procedure

ICA
2% canceled

B Obstructive CAD B Non-obstructive CAD

84% Reduction in invasive catheterization without obstructive CAD.

Douglas et al. PLATFORM Trial. EHJ 2015.
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The PRECISE trial

Trial Design

Patients with non-acute chest pain or the equivalent requiring testing for suspected CAD.
No history of obstructive CAD or CAD testing < 1 year: N=2103
|

l 1:1 Randomization l
Precision Pathway Traditional Testing
N=1057 N=1046
Care Pathway assigned by Modality selected
PROMISE Minimal Risk Score* by site clinician
[
Low Risk Elevated Risk
V V
Deferred Testing CCTA +/- FFRct' Functional Testing
21% 79% or Direct to Cath

All subsequent medical care and testing decisions made by site clinician.
Guideline-directed medical management recommended for all.

Primary Endpoint (1-Year)
Death, Nonfatal Ml, Cath without Obstructive CAD

Secondary Endpoints
Death, Nonfatal Ml, Unplanned CV Hospitalizations, Preventive Medication Use,
Radiation, Cath Yield, Resource Use, Quality of Life
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The PRECISE trial

Precision Pathway vs Traditional Testing

v Traditional Testing
© 12%
GJ . . .
- Traditional Testing -
2 g P> Functional testing (stress nuclear
= E and stress echo) and Invasive
® 2 8% Coronary Angiography (ICA).
& 3 p<0.001
c O
o ©O
<5
£ 5 Precision Pathway -
o E 4% Precision Pathway
< 3
a S —" Risk scoring to defer testing for
S 5 . .
8 o low-risk patients.3
< % 0% CCTA with selective FFR¢? for
= elevated risk patients.
T 0 3 6 9 12

Months Since Randomization

Number at risk
Precision Pathway 1057 997 971 945 431
Traditional Testing 1046 922 898 869 421

D ALLA ()
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FFRcr functional CAD endotypes
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FFR-r Planner




FFR-r Planner
Baseline Strategy 1 Strategy 2 Strategy 3

1.00 0.99

DES 40 mm DES 28 mm DES 18 mm



3
The big picture
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Normal take-off
of RCA
Normal take-off
of LCA

Coronal view
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0.97 .
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a
_<0.50 /‘ 1 —0.97




Patients with stable CAD* (n=1000) with at least one lesion with diameter stenosis
>70% and FFR71 <0.80

* or stabilized ACS

\ 4

Centralize Core Laboratory Screening for Eligibility

®

CT-guided PCI strategy IVUS-guided PCI strategy
FFRcr Planner + Online CT guidance Mandatory pre and post PCl imaging
l PCI at operator discretion l
Invasive physiology pre and post-PCl recommended

Primary endpoint (non-inferiority)
MACE (cardiac death, target vessel M| and ischemia-driven TVR) between CT- vs.
IVUS-guided PCI at 1-year follow-up.

Hypothesis: A CT-guided PCI strategy is non-inferior to IVUS guided PCI with respect to MACE




Conclusion

FFR derived from CT
necessitates a 3D coronary
tree reconstruction and
coronary blood flow
simulation

OnvsioDAY

FFR derived from CT
demonstrates good
performance as compared
to invasive and non-
invasive testing
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FFR derived from CT
together with anatomical
data derived from CT can
provide relevant
information to plan and
guide PCI
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Thank youl!
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Back-up slides
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