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L . Hopitaux | AP*
Présentation du Cas domarsaiis | M

Homme de 63 ans, actif, vivant en couple

Y= Tabac actif, hypercholestérolémie

9 Atorvastatine 40
¢ »
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Hopltu ux ap-

Histoire Clinique dowarsoiie| M

Angor d'effort depuis 3 mois avec angor aggravatif depuis 3
jours

Appel SAMU 7h30 -> Transfert UDT, CHU Timone
Pas de douleur résiduelle, ECG non modifig, Tnl a 125
Scope / Mise sous Aspirine

Stratégie invasive le jour méme
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. L Hopitaux | AP -
Coronarographie - Réseau gauche S
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. L Hopitaux | AP -
Coronarographie - Réseau gauche S
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. , . Hopitaux | AP~
Coronarographle - Réseau droit de Marseille hrn
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. , . Hopitaux AP~
Coronarographie - Reseau droit do Marsaitie| M




, L Hopitaux | AP -
Résumeé du cas T s hﬁ-.

Patient jeune, NSTEMI

-

Sub-occlusion Mg Lesion serrée calcifiée IVA Lesion CDt
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fmia ? il ol
Strategie ? demarseitic | M

Quelle modalite de revascularisation ?

Si angioplastie: Lésion coupable
Comment l'identifier ? « Culprit only » ?

Leésions non coupables:
Quel timing de revascularisation ?
Comment guider la revascularisation ?

®HIGHTECH
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Scope of the problem
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A frequent problem

reretATRRRRRRAROOOOM

STEMI population

rereTeTATATATOOOOOAM

Non- STEMI population
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A specific pathophysiology

Number of ACS CCS
patients ] (n=122) (n=113)

ACS patients present widespread vascular

inflammation and plaque ruptures.

18 (15%)

6 (5%) 4 (3%)

2 (2%) 1 (1%)

1 2 3 4
Total number of plaque rupture in non-target vessel

Adapted from Circulation 2004, Hong MK et al.
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The data
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NCL management: a decade of clinical research...

DANAMI-PRIMULTI

PRAMI CuLPRIT COMPLETE MULTISTARS-AMI

COMPARE-ACUTE FLOWER-MI

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

SMILE BIOVASC

FIRE

FRAME-AMI
|
FULL-REVASC




NCL management: a decade of clinical research...

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025




... and more to come




What is the point?
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NCL management

Is complete Which Lesions Should Be When Should
revascularisation Revascularized? Revascularization
beneficial? Completion Be

Performed?




NCL management

Is complete
revascularisation
beneficial?




Is complete revascularisation beneficial?

A First Coprimary Outcome
100+ 20—, Hazard ratio, 0.74 (95% Cl, 0.60-0.91)
904 P=0.004
R 804 154 Culprit-lesion-only PCI
g 704 "
104
< 60-
g
£ 504 5
g - Complete revascularization
= _ 0 I I | I
2 30 0 1 2 3 4
L=.l 20—
104 g
0 I | I |
0 1 Z 3 4
Years of Follow-up
No. at Risk
Culprit-lesion- 2025 1897 1666 933 310
only PCI
Complete revas- 2016 1904 1677 938 337
cularization

Cardiovascular death or MI

B Second Coprimary Outcome

Hazard ratio, 0.51 (95% Cl, O.F

100-
25+
90+ P<0.001 o
. 20 Culprit-lesion-only PCI
X 804
g 70- 15+
g
© 604 104
L]
< 504
E 40 5 Complete revascularization
= | 0 T T T 1
g 30 0 1 2 3 4
S 20- T
10
0 I 1 I 1
0 1 2 3 4
Years of Follow-up
No. at Risk
Culprit-lesion- 2025 1808 1559 865 294
only PCI
Complete revas- 2016 1886 1659 925 329
cularization

Cardiovascular death, Ml or IDR

NEJM 2019, Metha SR et al.



Is complete revascularisation beneficial? | STEMI population |

ESC ACS Guidelines 2023 - STEMI

Complete revascularization is recommended




Is complete revascularisation beneficial? | Non-STEMI population |

....... 7\
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Complete Revasc Culprit only

n=0




Is complete revascularisation beneficial? |Non-sTemi population

ESC ACS Guidelines 2023 — non STEMI

In patients presenting with NSTE-ACS and MVD,

o . lla C
complete revascularization should be considered




NCL management

Which Lesions Should Be
Revascularized?




Which Lesions Should Be Revascularized?

@ Angiographic?
Physiology?
Intra-vascular Imaging?

Lesion-level decision




Which Lesions Should Be Revascularized?

100+

5 1 100+

_§ 80 99

s 98-

; ﬁ 97— Angiography-guided PCI

£ 8 60— 96— —

%0 95-

= 94— i

s & FFR-guided PCI

o £ 40 93+

& T 92-

‘;:: 8. 91- Hazard ratio, 1.32 (95% Cl, 0.78-2.23)

-4, P=0.31
E 204 20 P4
Q. 0 | T T | | T T | T | | I
0 L] 2 3 4 5 6 7 8 9 10 11 12
0 1 1 1 I 1 1 I ] 1 1 I 1
0 1 2 3 4 5 6 7 8 9 10 11 12
Months

No. at Risk
Angiography-guided PCI 577 570 567 565 560 560 557 555 555 554 552 548 371
FFR-guided PCI 586 577 573 570 567 566 566 562 559 553 553 549 385

Death from any cause, nonfatal myocardial infarction, or urgent revascularization

NEJM 2019, Puymirat E et al.



Which Lesions Should Be Revascularized? |StEMipopulation)

ESC ACS Guidelines 2023 - STEMI

It is recommended that PCl of the non-IRA is
based on angiographic severity

Invasive epicardial functional assessment of
non-culprit segments of the IRA is not
recommended during the index procedure.

C




Which Lesions Should Be Revascularized?| Nen-stemi population

100+
40 4
Hazard ratio, 0.43 (95% CI, 0.25-0.75)
e B0 P=0.003
g 301
(]
e Angiography-guided PCI
g 607 201
46 f
£
g . 10
g« — ——
E 1 FFR-guided PCI
(&) 0 1 2 3 4
20 . _d_H-A
r il il
0 - il
0 1 2 3 4
Years of Follow-up
No. at Risk
Angiography-guided PCI 278 257 223 173 74
FFR-guided PCI 284 271 237 186 79

Death, myocardial infarction, and repeat revascularization

EHJ 2023, Lee J.M.. et al.




Which Lesions Should Be Revascularized?| Nen-stemi population

ESC ACS Guidelines 2023 — non-STEMI

Functional invasive evaluation of non-IRA
severity during the index procedure may be
considered




NCL management

When Should
Revascularization
Completion Be
Performed?




When Should Revascularization Completion Be

Performed?
i

Index Procedure Stagged Within The Stagged During A
Index Hospitalization Subsequent
Hospitalization




When Should Revascularization Completion Be
Performed?

—— Staged complete revascularisation -
—— Immediate complete revascularisation
A
100 - 105 HR 078 (95% C1 0-55-1-11); Ppornferonty=0-0011
S0 8
80
B B
g & 70+
£ o 4
i 2-
$3 % ;
% E 40~ 0 30 60 90 120 150 180 210 2402?0 30033{)360
£ = 30+
o B
! 20
10+
0 I | | | T I r I | T T |
0 30 60 90 120 150 180 210 240 270 300 330 360
Number at risk I
Immediate complete revascularisation 764 736 733 728 728 728 723 718 714 709 701 695 650
Staged complete revascularisation 761 712 705 701 698 696 694 691 690 687 686 681 638I

All-cause death, myocardial infarction, unplanned ischemia-driven revascularization, or cerebrovascular events

Lancet 2023, Diletti R.. et al.
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When Should Revascularization Completion Be

Performed?

100
Myocardial infarction 90 -
80—
704
60
50
40 -
30
204
10 4

Cumulative incidence of
myocardial infarction (%)

5 HR0-41 (95% Cl 0-22-0-76); p=0-0045

1- J

1 | 1 | 1 1 1 | | 1 1 |
0 30 60 90 120 150 180 210 240 270 300 330 360

0 1=

1
0 30

Number at risk

1 1 1 | 1 1 | | 1 1 |
60 90 120 150 180 210 240 270 300 330 360

Time from randomisation (days)

Immediate complete revascularisation 764 744 743 742 742 742 738 736 735 734 729 624 680
Staged complete revascularisation 761 732 724 721 719 718 718 716 716 714 714 710 666

Lancet 2023, Diletti R.. et al.




When Should Revascularization Completion Be | BIOVASC |
Performed?

B
The excess of myocardial infarctions in the 100 — 5 HR0-41 (95% Cl 0-22-0-76); p=0-0045
90 - A
: . 4-
staged strategy was mainly driven by early ey .
& 2
i - $ 't 70-
events that predominantly occurred in the 2 é . 2+
g i
g 3 1 ,_l—'_'_'-l_‘_'_
B B B L e
time window between the index procedure gt 5
= = I ] I I I | I I I 1 | |
lf -'.riu 40 0 30 60 90 120 150 180 210 240 270 300 330 360
and the planned date for the staged E g 304
S E 504
intervention. 104
0 1= ] T T T ] T ] ] T T T
4] 30 60 90 120 150 180 210 240 270 300 330 360
Those events were not procedure-related Time Hom mpdomistion{Hays)
Number at risk
. Immediate complete revascularisation 764 744 743 742 742 742 738 736 735 734 729 624 680
events bUt Spontaneous myocardlal Staged complete revascularisation 761 732 724 721 719 718 718 716 716 714 714 710 666
infarctions. Myocardial infarction

A post-hoc exploratory analysis excluding procedure-related type 4a myocardial infarctions corroborated our main

findings.

Lancet 2023, Diletti R.. et al.
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When Should Revascularization Completion Be  [Stemipopulation)
Performed?

ESC ACS Guidelines 2023 - STEMI

Complete revascularization is recommended
either during the index PCI procedure or within
45 days




When Should Revascularization Completion

Be Performed?

ESC ACS Guidelines 2023 - STEMI

In patients presenting with NSTE-ACS and MVD,
complete revascularization should be considered
preferably during the index procedure.

lla




Conclusion
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T N



Conclusion

Complete Angiographic guidance During the index
revascularization is procedure or within 45
beneficial days

® HIGHTECH




Conclusion

Complete Angiographic or FFR Preferentially during the
revascularization is likely guidance index procedure
to be beneficial

® HIGHTECH
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. . it b fol
Strategie de Marseiis | 1M

Angioplastie de la Iésion coupable Mg
Dose charge Prasugrel 60 mg pré PCl

Prise en charge secondaire lésions associées

®HIGHTECH
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Hopitaux

i ) opitaux | AP -
Angioplastie Mg de Marseill

hm

EBU 3.5 / BMW / Ballon 3.0-12 ® HIGHTECH



. . Hopitaux |AP-
Angioplastie Mg de Marseitle | NIM

Stent actif 3.5-16, 14 ATM ® HIGHTECH



. . S Hopitaux Clp-
Angioplastie Mg: Résultat de Marseills | 1M
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it ki e
Notre plan de vol de Marseille | 1M

Lésions « non coupables »: Stratégie

Timing: staged a 15 jours
Angioplastie des lésions associees
PCl guidée par physiologie

PCl guidée et optimisée par imagerie

®HIGHTECH



it ki e
Notre plan de vol de Marseille | 1M

Lésions « non coupables »: Stratégie

Timing: staged a 15 jours

Angioplastie des lésions associees

PCl guidée par physiologie: réalisation «off line» de QFR
PCl guidée et optimisée par imagerie

®HIGHTECH




s e . . Hopitaux | P
Lésions « non coupables »: Stratégie de Marseifie | IM

PCl guidée par physiologie: réalisation «off line» de QFR

LCheck lesiens - ¥ needed, dag fesion markers w make comections

Lesian 2 £ Catta Evniduil OFR Ao

2 0.16 0.97 &g

IVA significative CD « borderline » -> FFR

®HIGHTECH




Lésions « hon coupables »: Strategie de Marseitle | NIM

Quel timing de revascularisation ?

Comment guider la revascularisation ?

Comment optimiser la revascularisation ?

®HIGHTECH
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Hopltu ux ap-

Lésions « hon coupables »: Strategie de Marseilio | 1M

Voie radiale 6F

CD: Evaluation CD2 par FFR avec adenosine IC +/- PCl

IVA: Evaluation par FFR
Angioplastie
Evaluation par IVUS pour PCI planning et analyse calcium
Si calcium severe -> Rotablator
Angioplastie avec controle IVUS final

®HIGHTECH
S s e T
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B e . N A
Evaluation hémodynamique sans guide

Quantitative Flow Ratio

Analyse du flux
coronaire a partir
de I'angiographie

— Estimation de la FFR sans utilisation
de guide ou d’agent pharmacologique

— Evaluation moins invasive
— Analyse rapide

— Absence d’adénosine

- Codlt ?
lQFR résiduelle 0,99
[Diamétre de Sténose (%) 52
[Diametre min. de la lumiere (mm) 1.3
[Diamétre de référence (mm) 2.7
Longueur de la lésion (mm) 34,6

®HIGHTECH
-



Quelles donnees pour la QFR ?

FAVOR | (2016)

Concordance a la FFR FAVOR I (2018) 75 a 94%
DECISION QFR (2024)

Nombreuses cohortes

QFR e’t PCI : pr.éd.icteur de HAWKEYE (2019) QFR > 0.89 en post PC
bon résultat clinique

QFR et SCA : évaluation FIRE sous étude (2024) VPP : 88% - VPN : 91%
lésion non coupable vs FFR Meta-analyse (2024)

_ Réduction MACE (3% a 2 ans)
Deces + IDM + revasc

W HIGHTECH




Et QFR vs FFR sur les événements ?

FAVOR Ill - Europe

Essai randomisé de non infériorité

N= 2000 patients stables

Lésions de 40 a 90%

QFR moyenne 0.81 — FFR moyenne 0.84
Revascularisation : QFR 54% — FFR : 46%

QFR n’atteint pas la non-infériorité
Plus de « any Ml » et TVMI

MAIS Essai en ouvert
Pas de corelab QFR (vraie vie)
Moins d’évenements qu’attendus
Réévaluation possible des QFR

10

—— QFR-guided strategy
— FFR-guided strategy

Hazard ratio 1-63 (95% Cl 1-11-2-41)

&
g =i p=0.013

o =

g g 6-7%
59
g E

gf 7 42u
&5
= 2
E s
5.5
o

0 T T 1 1 T [

0 2 4 6 8 10 12

T Time since randomisation (months)

(number censored)

QFR-guided strategy 1008 (0) 974(9) 962 (1) 958 (0) 949 (1) 937 (1) 857 (72)
FFR-guided strategy 992 (0) 970 (10) 963 (2) 956 (0) 950 (0) 944 (0) 875 (64)

Event rate difference
between QFR and FFR

Test for non-inferiority

A =34%
2:5% (90% Cl 0-9-4-2)

L

Favours QFR Favours FFR

Krogsgaard Andersen B et al. Lancet 2024 ' HIGHTECH



Quelle place de la QFR en pratique ?

D’abord s’assurer d’une bonne qualité d’images ! Et pour quelles indications ?

Sonde sélective
Peu/pas de superposition

Zones saines visibles

15 images/sec

Angulation suffisante entre 2 incidences

Pas de calcification etendue

Reprise tres limitée du contouring (bifurcations)

(dans l'attente des données a venir...)

Lésion simples
Lésion non coupables d’un SCA

Bilan de Rao

Cas rétrospectifs

.

Et surtout quand je n’ai aucun doute !

FFR a maintenir pour la zone grise ou en
cas de qualité d’'images imparfaites

W HIGHTECH
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IVUS baseline = temps essentiel

» Sous-estimation angiographique des calcifications
 Validation d'une strategie de préparation

Ca ++ > 180° d'arc / > 0.5mm épaisseur / > 5mm longueur

~

_____
—————

> 180° 0.5 mm 5 mm

®HIGHTECH




IVUS baseline = temps essentiel

* [ Analyse quantitative de la lesion : MLA, longueur, @ de références

* Analyse morphologique :

‘e — A _
Fin Focal [?Egresl 369 Nodul-al.re X
Epais Diffus Circonférentiel Superficiel

i Profond

| Strategie : sizing - landing zone - choix de la technique de préparation
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Les Regles D’or Du Rotablator

Radial GC 6Fr
Patient préparé et pré médiquée
1 fraise/patient

Ratio fraise/artere 0,5
Vitesse = 160/180,000 rpm

« Pecking motion ou picorage »
Runs courts (10sec)
Polissage systématique

®HIGHTECH
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Quelques pieges a éviter

Utilisation en ball out A
Trop sous sizer sa fraise et ne pas picorer assez A
Lesions tres tortueuses A

Ne pas fraiser sur la partie radio opaque du guide A

« Pré traiter » (5000 HNF, 5mg isoptine, 5 mg RSD) A

Dissection

Fraise bloquée

Perforation

Fracture

No reflow
® HIGHTECH
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IVUS post-PClI

Rdber L, Eurointervention 2018

* Absence de complications
(hématome, dissection, thrombus)

*ﬂ AR
s *"J.«‘ _Hb,

5!] 92 mm

——
.

S i

. iti ?
Geste additionnel - @ HIGHTECH



