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Relation pression-flux

Hémodynamique de base

Ratio Flux = ratio Pression/ Resistance

si Resistance stable et basse

Ratio Flux = ratio Pression




Physio coronaire épicardique invasive

Mesures de pressions intra-coronaires en pratique

Pd = pression moyenne distale
Pa = pression moyenne aortique

Pd/Pa

Sténose
intermédiaire




Determinants Physio pressure drop

Coronary stenosis characteristics correlates of functional significance

Area at risk
Myocardial territory
supplied

LAD

Proximal location

Lesion complexity*
Bifurcation
Calcifications

Imaging
Plaque burden
Low Attenuation Plaque

Increased pressure drop
= increased ischemia

*ACCAHA




Physio coronaire épicardique invasive

Mesures de pressions intra-coronaires

Pa = pression moyenne aortique

Hyperhémie

Pd = pression moyenne distale
P Y —>

Pd/Pa

FFR




Physio coronaire épicardique invasive

Alternatives/dérives de la FFR

e mereone s = FF
Hyperhémie / sans Hyperhémie cFFR
Cycle complet / Wave free period/diastole ;Ff 5
Pullback / Coronary physiology Mapping... RFR
Mesures post PCI DFR
Global FFR, delta FFR...




Physio coronaire épicardique invasive

Validation clinique études Randomisées ?

Pd = pression moyenne distale
Pa = pression moyenne aortique

—




Physio coronaire épicardique invasive

Validation clinique études Randomisées ?

FFR IFR

Ratio de pression Pd/Pa

Ratio de pression Pd/Pa en
pendant la wave-free period

hyperhémie pharmacologique
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very good reproducibility and is easily usable in clinical daily practice



Les études cliniques FFR et IFR
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CENTRAL ILLUSTRATION: Instantaneous Wave-Free Ratio vs Fractional

Flow Reserve in Patients With Stable Angina Pectoris or Acute Coronary

Syndrome: Study Enrollment and Outcome

Randomized in iFR-SWEDEHEART

1,019 randomized
toiFR

1,012 underwent
IFR-guided
revascularization
according to protocol

1,018 randomized
to FFR

1,007 underwent
FFR-guided
revascularization
according to protocol

5-year follow-up

(no patients lost)
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Composite outcome:
All-cause death, M|, unplanned revascularization

The iIFR-SWEDEHEART trial demonstrated no difference in clinical
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Ratio versus

outcome between iFR- and FFR-guided revascularization at 5-year [l Y Guide PCI

follow-up
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Discordance IFR/FFR

N=567 arteres 301 patients r=0.89 (0.86-0.90; p<0.001)

= 20% des cas

Zones grises

02 03 04 05 06 07 08 09 10
N=366 FFR «—

Cook, C.M. et al. J Am Coll Cardiol Intv. 2017;10(24):2514-24.



IFR

Discordance IFR/FFR

I discordance I

N=975 arteres 393 patients
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Gold standard de l'ischémie?

FFR et IFR vs CFR PET scanner (n=1151va)

PET-derived CFR<2.0 as a reference standard

1.

: AUC 95% CI p value
—— FFR 0.716 0.619-0.813 <0.001
0.8- e iFR 0.762 0.671-0.854 <0.001
Resting Pd/Pa 0.761 0.670-0.852 <0.001
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1 - Specificity

Hwang et al., JACCcvint 2017



IFR et autres indices diastoliques

“iFR-like” diastolic index
correlation correcte iFR
Absence d’étude Clinique studies, “offline calculations”



Les recommandations

L pems 1 s Tt

Multivessel disease in haemodynamically stable STEMI patients

@®EACTS Indications for revascularization in patients @ ESC | undergoing PPCI

with stable angina or silent ischaemia (2) European Socie  Complete revascularization is recommended either

f Cardiol
7% during the index PCl procedure or within 45

Extent of CAD (anatomical and/or functional) Class | Level days 508-511531

For prognosis

Left main disease with stenosis >50%.2 It is recommended that PCl of the non-IRA is based

on angiographic severity.*' =

Proximal LAD stenosis >50%2

Invasive epicardial functional assessment of
Two- or three-vessel disease with stenosis >50% with non-culprit segments of the IRA is not

impaired LV function (LVEF <35%)?

recommended during the index procedure.

C

Multivessel disease in haemodynamically stable NSTE-ACS

patients undergoing PCI

In patients presenting with NSTE-ACS and MVD,

aWith documented ischaemia or

haemodynamically relevant lesion defined by FFR <0.80 or iwFR < 0.89 or

complete revascularization should be considered,
preferably during the index procedure.*"**'*

> 90% stenosis in a major coronary vessel.

bBased on FFR < 0.75 indicating a prognostically relevant lesion

ESC 2018

Functional invasive evaluation of non-IRA severity
during the index procedure may be
considered '8:527.524532

v

2018 ESC/EACTS Guidelines on mvocardial revascularisation

Recommendations for the Use of Coronary Physiology to Guide ESC 2023
Revascularization With PCI

Referenced studies that support the recommendations are
summarized in

. In patients with angina or an anginal equiva-

lent, undocumented ischemia, and angio-
graphically 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 inter-
mediate stenoses and FFR >0.80 or iFR

>0.89, PClI should not be performed.”° ACC, AHA, SCAI 2021

lla C

© ESC 2023



FFR, iFR et stratégie thérapeutique

- Concepts fondamentaux

DEFERRAL
e Bon pronostic sous OMT si FFR > 0.80

RECLASSIFICATION

® Aléchelle des vaisseaux monotronculaire, bitronculaire...
® Aléchelle du patient OMT, PCI, CABG

Décider de la revascularisation ou non

Faut-il implanter un
stent?

Nam JACC 2011
Van Belle Circulation 2014
Van Belle JACC CV Int 2018



FFR, outil de planification et optimisation PCI

 Nouveaux concepts, moins invasifs

e Cartographie coronaire

e Coronary physiology mapping

e Virtual PCI

FFR post PCl/Mapping post PCI

Faut-il implanter un stent ?

Ou et quel(s) stent(s) implanter ?

Faut-il optimiser I'angioplastie ?

Nam JACC 2011

Van Belle Circulation 2014
Van Belle JACC CV Int 2018



Conclusion

* |IFR et FFR explorent le réseau épicardique
— Indices de pression facilement accessibles
— Mieux que l'angiographie seule
— Niveau de preuve élevé
— ESC Guidelines IA pour FFR et iFR

e Autres indices diastoliques, pas d’étude cliniques

* Information incomplete sur l'ischémie
(microcirculation)



