JOURNEES DE PHYSIOLOGIE
EN CARDIOLOGIE INTERVENTIONNELLE
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Introduction:
FFR as a continuum of risk

CENTRAL ILLUSTRATION FFR and Major Adverse Cardiovascular Events
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As pre-PCl) Low post-PCI FFR is associated
with MACE
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FIGURE 4 FFR Measurements Made Immediately After PCI

(A) Histogram. Lesion-level histogram of post-PCl FFR values from the patient-level analysis colored by tertiles (red, salmon, periwinkle).
(B) Survival curves. Kaplan-Meier event curves for tertiles of post-PCl FFR values (colors match histogram). Both continuous Cox regression
and tertile-based log-rank tests demonstrated a significant (p < 0.001), inverse relationship between post-PCl FFR and subsequent clinical
events. Abbreviations as in Figures 1 and 2.

Nils P. Johnson J Am Coll Cardiol 2014



FFR Post-PCl: which cut-off?

FIGURE 6 Freedom From MACE in Various Subgroups of
Patients
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(A) Kaplan-Meier curve showing significantly higher survival free FFR (20.84) 4

of MACE in the patients with diffuse disease achieving final FFR
>0.86 compared to the final FFR =0.86 group. (B) Kaplan-Meier
curve showing significantly higher survival free of MACE in the
patients with multivessel disease achieving final FFR >0.86
compared to the final FFR =0.86 group. Abbreviations as in
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Joo Myung Lee et al JACCCVI 2018

Table 2. Outcomes per Fractional Flow Reserve (AFFR) Tertile®

No. (%) P Value
Lowest Middle Highest
End Point Tertile Tertile Tertile Unadjusted  Adjusted®
Lesions, No. 277 282 278 NA NA
| Vessel-oriented clinical events 25(9.0) 20(7.1) 13 (4.7) 13 .01
Death® 4(1.4) 5(1.8) 4(1.4) .94 .69
Myocardial infarction 5(1.8) 6(2.1) 4(1.4) .83 .32
| Target vessel revascularization 20(7.2) 14 (5.0) 7(2.5) .04 .002

Fournier et al, JAMA Cardiol 2019



Impaired FFR/iFR post-PCl: a current case

CENTRAL ILLUSTRATION Post-Percutaneous Coronary Intervention Coronary Physiology

Initial Post-PCl FFR

B FFR <0.80
<0.90 ->0.80
Patient Level Vessel Level
[ Post-iFR 20.90
ocal Lesion with Post-iFR <O0. .20'90
= ;iffust Lesion \:at: Pt:sti-:::‘RciggO n=238*
Jeremias, A. et al. J Am Coll Cardiol Intv. 2019;12(20):1991-2001.
Jeremias et al, JACC CVI, 2019 DEFINE PCI Collison et al, Eur Heart J, 2019-

TARGET FFR



Post-PCI FFR stratified by coronary artery

Meta-Analysis of Individual Patient-Level Data Risk of TVF Stratified by Post-PCl FFR in LAD and Non-LAD
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Collet C et al JACC CVI 2023



Why is FFR lower in LAD artery?

me;:::::;:n i Controls N=25
. . LAD Cx RCA
1) Highest myocardial mass and flow
SD 02 04 .03
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FIGURE 4 Coronary Artery Heights in a Supine Position of the Patient
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Causes of sub-optimal FFR post-PCl

n=259
Pattern of Residual Disease
250 221 (85%)
200 170 (66%)
150 135 (52%)
101 (39%)
100
o | N
Focal Diffuse HTG 20.05 HTG <0.05 Focal Distal Diffuse Distal
Proximal Proximal

Collison et al, Eur Heart J, 2019



Patterns of Coronary Artery Disease

Anatomy Physiology

M Focal
Il Combined
M Diffuse

Reclassification of 36% of the cases
Cohen's Kappa 0.42 (95% Cl 0.26 to 0.59)

Anatomy

Diffuse Combined Focal
Diffuse 10 0 9
Physiology Combined 10 7 7
Focal 3 2 37

mpact of atherosclerosis distribution on FFR
ore ... and post-PCl=> PPG
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Pullback Pressure Gradient Index

Pullback Pressure Gradient index as a tool to assess distribution of lesion

Collet C et al JACC 2019



mpact of atherosclerosis distribution on FFR
ore ... and post-PCI(2)

GURE 2 Distribution of the PPG and its Correlation With Pre-PCl FFR, Post-PCl FFR, and Delta FFR

Collet C, et al JACC 2019




Impact of atherosclerosis distribution on FFR
pre ... and post-PCI(3)

“ * Physiologic Distribution

Disesse Patlern HR,4 (35% Cl) P
8 - G1+GZ Predominant Focal 1.000 (Reference)
= G3+G4: Predominant Diffuse 54623 (1.246.25.374) 0.025

Log rank P = 0,011

Cumulative incidence of TVF (%)
10

B8.7%
1.2%
L= l_l
0 180 360 540 720
Days from Index Procedure
Number at risk )
G1+4G2 171 171 147 100 62 Doosup shin et al JACC CVI 2021

G3+G4 170 1682 134 104 67



Diffuse vs Focal : atherosclerosis phenotypes

P=0108
74%

Lipid Rich Plaque = LRP >180° LRP 360° TCFA Plaque Rupture
Plaque Features by OCT

Koshiro Sakai et al JACC 2023



Management of sub-optimal FFR post-PCl

hysiology-guided Incremental

Hyperaemic trans-stent gradient 20.05:
Post-dilate with larger NC balloon to 18atm. HTG 20.05

Repeat Focal FFR increase 20.05 in an
Pullback unstented segment <20mm:
Deploy additional stent.

Repeat
Pullback

ptimization Strategy

Focal Step 20.05

FFR still <0.90: If either of the above criteria

remain, option of further post-dilation or one
more additional stent

Repeat
Result Accepted
Patients with Final FFR 20.90 Patients with Final FFR <0.80

e 10% difference bt 11.2% difference
40% P =0.099 i P=0.045

25%
30% 20%
2% 38.1% % 29.8%
- - 28.1% i 18.6%

5%
0% 0%
n=239* PIOS Control n=239*% PIOS Control

TARGET-FFR trial

Collison et al, Eur Heart J, 2019

FFR-Guided PCI Optimization Directed by High-Definition IVUS Versus Standard of Care:
The FFR REACT Trial (N = 291)

LAD: >70%
vessel

Post-PCI FFR
<0.90

0 1:1 Randomization

Control arm IVUS-guided
End of the procedure optimization ar

=

FFR- and IVUS-guided PCI
optimization

1
B Results of Additional Treatment in the IVUS-Guided Optimization Arm

Optimization in 68.4% of Vessels FFR and IVUS Optimization Results

1.00 4

e Minimal lumen area
— 3.40 £ 1.43mm2 to 4.25 + 1.90 mm2
P<0.001

0.80 4

y 0.85 + 0.05 I Minimal stent area

L 4.46 +1.50 mm2 t0 4.98 + 1.50 mm2
® No Additional Treatment 0.60 - P<0.001 P<0.001

H Additional Stenting 0.82 + 0.06

W Additional Postdilatation

FFRValue

Post-PCI Final

Neleman T et al J Am Cardiol Intv 2022
FFR REACT Trial




Management of sub-optimal FFR post-PCl(2)

CENTRAL ILLUSTRATION Continued
C The 1-Year Follow-Up Results
Primary Endpoint 1-Year HR
1-Year Target Vessel Failure Follow-Up (95% CI) P Value
20 -
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£ Target Vessel 0.41

® 9 0.26

5 _ge=mm—— 4.8% Myocardial Infarction (0.08-2.09) :
= A%
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Neleman T, et al. J Am Coll Cardiol Intv. 2022;15(16):1595-1607.

Neleman T et al ) Am Cardiol Intv 2022
FFR REACT Trial




Coronary imaging improves physiology
outcomes and may guide FFR- PCI.

Combined Optical Coherence Tomography and
i Fractional Flow Reserve Assessment to Better :
Predict Adverse Event Outcomes in DM Patients

COMBINE (FFR-OCT) Trial i

..............

Aim: to explore the hypothesis that in patients with fast
progressing atherosclerosis like DM patients, identification
of TCFAs may be more important than ruling out the
presence of flow-limiting lesions in predicting future MACE

Primary Endpoint
(CD, TVMI, CD-TLR, or Hospitalization UAP)
=% HR 4.7 95%C1 (2.0-10.9) p = 0.0004 S—
— No TCFA

Log-rank test p <0.0007

Cumulative Incidence %
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COMBINE (FFR-OCT) Design
Prospective Natural History Study

DM patients undergoing angiography for any indication with 2 1 lesion (non-culprit if ACS)
that has %DS 2 40% and < 80%, defined as target lesion, that underwent FFR

FFR > 0.80
Corelab OCT lesion assessment

Primary Endpoint

Conclusions: In DM patients, TCFA represents 25% of
FFR-negative lesions and OCT-detected TCFA is associated
with a 5-fold higher rate of adverse events despite the
absence of ischemia

Kedhi et al Eur Heart J 2021

Trial Designs

Preventive PCI or medical therapy alone fo
vulnerable atherosclerotic coronary plaque
Rationale and design of the randomized,
controlled PREVENT trial

Jung-Min Ahn MD © ¥, Do-Yoon Kang MD ° ¥, Pil Hyung Lee MD °, Young-Keun Ahn MD &




Conclusion

: : As pre-PCl, post PCl is
Inoptimal post-PCl FFR is

associated with adverse
frequent (2/3) >

outcomes with a poor to
predictive effect on TVF

PPG index
FFR post-PCl is a surrogate criteria which
can be explained by: Post-dilation
e Angiographic mis-identification E— Additional
* Inoptimal stenting stenting
Intra-vascular imaging improves ) Intra-vascular imaging guided improves
FFR post-PCI clinical outcomes




