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DECLARATION DE LIENS D’INTERET AVEC LA
PRESENTATION

Intervenant : Pierre BARNAY, Marseille

7 Je n'al pas de lien d'intéerét a declarer

ZJe suis un utilisateur regulier de la FFR....
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Positionnement de la FFR

Recommendations

When evidence of ischaemia is not avail- FAME

able, FFR or iwFR are recommended to DEFER

assess the haemodynamic relevance of FAME 2
intermediate-grade stenosis.'>'’'%%” :::F'SWEDEHEART

FFR-guided PCl should be considered in
patients with multivessel disease under-
going PC|.?%

La FFR permet-elle d’apporter en toutes circonstances, de facon indiscutable et définitive, une
réponse binaire sur la nécessité de revascularisation?

La FFR permet-elle de décider d’'une stratégie de traitement, entre OMT, CABG ou PCI ?

Neumann et al. 2018 ESC/EACTS guidelines. European Heart Journal (2019) 40, 87-165
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Future

Study design Kj‘:
All-comer Patient with stable or stabilized angina |

Multivx-disease (>50% stenosis) including LAD
at the time of angiography

exclusion criteria Randomisation 1:1
STEMI<12h |

no LAD disease
Cl to FFR

Primary endpoint

All cause mortality + Myocardial Infarction . | ; '

FFR on all target lesions IfFR>0.80 lesions non-mvas:ve_ fests

disregarded for TT allowed

Only lesions with FFR<0.80 All lesions with %5>50
included in stratification included in stratification

| | ! ! | '

PCI CABG OMT only PCI CABG OMT only
+0OMT  +OMT +OMT +OMT

Rioufol G. Presented ESC 2018
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All-cause Death

Y A Y

10.0% 4
Hazard ratio, hazard ratio, 2.39 (95% Cl, 1.05 - 5.43)
—— P=0.038
=
=
o
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-
£ 50%1 FFR
£ S
= ma s T TEEEEEES
E e '
= cmat
() 2 59, - .'-i- - - b
e L L A Control
.l:; = '! -l‘
00%1 p=0.02 by log-rank test
0 1 3 5 : E 7 8 g 0w 1 12
Months of Follow-up
No. at Risk
Control 470 465 464 48B4 463 462 481 461 458 455 441 414 267
FFR 468 463 456 454 453 449 448 445 442 435 423 404 255

PEOAG)

Ensemble, imaginons la cardiologie de demain

Future

Over n = 836 first patients
All-cause deaths at 12 months(n=24):
- control : 7 (2%)
-FFR 17 (4%
HR 2.39, P=0.0193

Cardiovascular death: 72% of all deaths

Recrutement interrompu a n=936 pts

Rioufol G. Presented ESC 2018
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Future

Primary Composite Endpoint
30% -
Hazard ratio, 0.97 {95% C}, 0.69 -1.36)
P=0.85
_§ 20% 1
S Events Control group FFR group Hazard Ratio P value
g s I (n=467) (n=460) (95%CI)
E 10%- - o
S FFR Composite endpoint (no.) (%) 67 (14.4) 67 (14.6) 0.97 (0.69-1.36) 0.85
- 20,92 by log:ank teet Death from any cause (no.) (%) 7 (1.5) 17 (3.7) 2.34 (0.97-5.68) 0.036
°o 1 2 3 4 5 6 7 8 9 1 1 12 (by logrank test)
Months of Follow-up
o ot ek Cardiovascular death (no.) (%) 5 (1.1) 12 (2.6) 2.37 (0.83-6.76) 0.11
Control 467 449 442 437 429 4 414 4an 407 400 391 380 332
FFR 460 440 430 426 422 414 411 405 398 392 384 376 332
50% | Primary Composite Endpoint Myocardial infarction (no.) (%) 28 (6) 28 (6.1) 1.03 (0.61-1.74) 0.90
o 0% ard ratio 0.99 (05% I, 0.75-1.30 Stroke (no.) (%) 7 (1.5) 1(0.2) 0.13 (0.02-1.07) 0.06
2 P=0.93
2 FFR o peciceccaen e
£ - af— Unplanned revascularization (no.) (%) 46 (9.9) 37 (8) 0.79 (051-1.22) 0.28
= ud ot Control
=
o
10% .
0% - : p=0.86 by log-rank test
0 § 12 18 24 30 36 42 48
Months of Follow-up
No. at Risk
W ;| ;e @ Ww W W : : Rioufol G. Presented ESC 2018
FFR 460 411 332 241 185 141 131 1 0
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Patients scheduled for CABG

FARGO

Randomization

/\
FFR measurements of possible stenoses scheduled for grafting
—— —
Critere primaire : FFR guided CABG Angio guided CABG

- pourcentage de dysfonction de
pontage par rapport au nombre
total de ponts

6-month GRAFT FAILURE (%)
Symptoms, quality of life, MACCE

FFR> 0.8 FFR<0.8 FFR<0.8 FFR > 0.8
Critéres secondaires : - graft + graft \ ‘ + graft + graft
- sténose pontage
_ MACCEsp' all c%use death, MI,  LPEFER group | REFERENCE group PERFORM group

revasc, stroke : :
- compansants du MACCE FFR 6 months Vessel/graft occlusion (%) 6 months Graft failure (%) 6 months
- satut CCSC ZSC Congress
- temps chirugocaux ) - | Patient level endpoint Lesion level endpoint o

- CPK MB post op

Thuesen et al. J Am Coll Cardiol. 2018 Dec 4;72(22):2732-2743
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FARGO

Juin 2014 -> décembre 2016
Odense U Hospital
Screening n=867

iIncluded Aarhus Aalborg U Hospital
n =38

>

—

—>

FFR non faisable
n=3

APPAGH

IC 1€ JeE | € all

Exclus n =805
not meeting inclusion criteria
LM stenosis without RCA lesion n = 262 :
pas de study lesion
Pb logistiques, géographiques, refus n =
244
autres : 80

—— IRandomized with FFR n = 97| —

\4

FFR guided CABG
n =49
traitement prévu n=43
|

A\
Perdus de vue angion =10

\4

analyse angio n = 39
suivi clinique n = 49

v

Angio guided CABG

traitement prévu n= 42

n =48

v

Perdus de vue angion =15

v

analyse angio n = 33
suivi clinique n = 48

d’apres Thuesen et al. J Am Coll Cardiol. 2018 Dec 4;72(22):2732-2743
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FFR guided group
lésions n = 156

‘» | n=71

fff{j‘ . - _-""\';3%‘
i A ’
il
L
U
R
N
Ensemble, imaaginons la cardioloaqi le demain
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HEART TEAM

lesions n = 310 |

\4

Angio guided CABG
Lésions n = 154

v
‘ FFR ‘ lésions sans évaluation | lésions FFR n =72

FFR<08|FFR >0.8
n =382 = n=34

' - Lésions pontées
Deferred P

FFR > 0.8 n =123

A/V = 50/73

v
Lésions pontées pas de
ponts
n =144 déviation
du plan
A/V = 50/94 n=10

d’apres Thuesen et al. J Am Coll Cardiol. 2018 Dec 4;72(22):2732-2743
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Grafts Failure

graft type at 6 months

FFR guided CABG Angio guided CABG p Value

n=94 n=100

All graft failures at 6 months 15 (16%) 13 (13%) 0.56
FFR <0.80 FFR >0.80

n=61 n=20
Graft failures according to 5 (8%) 2 (10%) 0.80
FFR-value at 6 months

Arterial grafts Venous grafts

n=70 n=124

Graft failures according to 10 (14%) 18 (15%) 0.97

POA

Ensemble, imaginons la cardiologie de demain

Clnical outcomes

6-month clinical endpoints (all patients)

Death 0 (0) 2(4) 0.24
Myocardial infarction 1(2) 0 (0) 0.50
Stroke 2(4) 1(2) 0.51
All revascularizations before follow-up 3 (6) 3 (6) 1.00
Hybrid revascularization decided at CABG 1(2) 3(6)
Other revascularizations 2(4) 0 (0)
MACCE 6 (12) 6 (12) 0.97
CCS -1V 5(10) 2(4) 0.29

e

Thuesen et al. J Am Coll Cardiol. 2018 Dec 4;72(22):2732-2743
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Quelles conclusions ?

FUTU RE La FFR n’est pas un outil pertinent pour décider de la stratégie de prise en charge entre OMT, PCI et CABG

FARGO La FFR n’est pas un outil supérieur a ’angio pour une stratégie de revascularisation chirugicale
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FFR et pluri tronculaire

A Change of Revascularization strategy in B  Final Revascularization strategy according
43% of patients to the initial strategy group
100% 100%
Final strategy
80% 80%
W CABG
60%
60% aPCl
40% 40% 0 Medical
20% 20%
0%
Overall Medical PCl CABG 0%
n=107% =587 n=409 N9 M“.c".' m CA%G
N= M=
« A priori » strategy « A priori » strategy

Van Belle et al. Circulation 2014



Angio guided
n=429

v
Multivessel-disease n(%) . 404 (94,2)
v
Multivessel-disease n(%) . 404 (94,2)
o v
Anastomoses n(%)
42 (9,8)
o 1
O 4det+ 170 (39,6)

p=0,722

p=0,002

p<0,001

186 (93,9)

p<0,001 after FFR

171 (86,4)

29 (19,7)
113 (57,1)
46 (23,2)

FFR guided
n=198

\4

Toth et Al. Circulation 2013
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Characteristic
Angiographic Findings

Indicated lesions per patient— no.{

Extent of occlusion — no. of lesions/total no. (%)

50-70% narrowing
71-90% narrowing
91-99% narrowing

Total occlusion

Patients with total occlusion — no. (%)

SYNTAX score

B Lowss
I MediumSS
B Highss

91+/-1,9

13,9+/-1,2
21,6 +/- 4,7

FFR et pluri tronculaire

Angiography

Group (N=496)

2.7+£0.9

550/1350 (40.7)
553/1350 (41.0)
207/1350 (15.3)
40/1350 (3.0)
37 (7.5)
14.5+8.8

FFR Group
(N=509)

2.8+1.0

624/1414 (44.1)
530/1414 (37.5)
202/1414 (14.3)
58/1414 (4.1)
54 (10.6)
14.5+8.6

>

Survival Free from Major Adverse Cardiac
Events (%)

Ensemble, imaginons la cardiologie de demain E

100
954
90— —_\__|_I‘E‘Ii-fmded PCl
_'I—|_|_l_I
85-
Angiography-guided PCI_L'_'_""I—._L
30-
75-
?0—';
#
0 /Ir | | | | | |
0 60 120 180 240 300 360

Days since Randomization

B LowFssS
. MediumFSS
B HighFSS

Nam et al. JACC 2011

Tonino et al. N Engl J Med
2009
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FFR et tronc commun

Pronostic a 5 ans

A B
100
T e - 100 -
o 0000 e
80
% 60 p=0.48 — FFR20.80 -
FFR<0.80 . 60+
P 40 g =05 — FFR=0.80
- 40 - FFR<0.80
2
20 |
0 . . . ) N
’ " z‘“m‘“‘“ * o 0 12 24 35 43 60
:;;o':: 138 103 72 52 38 26 NO &t riek NeEO
FFR<0.80 73 56 41 30 14 10 FFR>080 136 106 77 57 42 30
. FFR<0.80 73 56 40 29 15 10

Hamilos et al. Circulation 2009
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FFR et tronc commun

< %

Risque de FFR faussement négative Risque de FFR faussement positive
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FFR et collatéralités

Collateral supply to ; ~_ . ; |
. AnOtherarea(RCA). T ... .. bbb, i
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P — Tonino TCT 2010

Kern MJ. Circintervention 2013
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FFR et pluri tronculaire complexe

Plusieurs types de problemes potentiellement associés

- le tronc commun non isolé

- les collatéralités

- les lésions en chapelet

- 'lathérome diffus....

- Les limites techniques de mesure
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FFR

FARGO : des patients complexes ?
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71-90%

91-99%
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Ensemble, imaginons la cardiologie de de

Tonino et al. JACC 2010

main E
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FUTURE : des patients complexes ?

Angiographic findings

Variable Control group FFR group

(n=469) (n=465)
2-vessel disease (%) 225 (48) 201 (43) 0.34
3-vessel disease (%) 229 (49) 251 (54)
LAD involved (%) 453 (97) 448 (96) 0.84
Left main (%) 51 (11) 59 (13) 0.39
SYNTAX score (meanz5SD) 18+8 (442) 1918 (446) 0.15
50-69% of didmeter (no.) (%) 695 (45) 805 (51)
70-90% of diameter (no.) (%) 462 (41) 560 (36)
> 90% of diameter (no.) (%) 128 (8) 105 (7)
Total occlusion (no.) (%) 85 (9) 100 (6)

Rioufol G. Presented AHA 2016
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Pre-specified subgroups analysis

Overall

Diabetes
Non diabetic

ACS (STEMI + NSTEMI)
Stable anaina
Silent ischemia

Syntax score <= 22

22 = Syntax score <= 32
Syntax score = 32

OMT alone

PCl

CABG

Favors FFR Favors control

1.08 [0.73;1.61]
1.79 [0.31;10.3]

Hazard Ratio and 95% Cl
1.09 [0.76;1.56] ——
1.05 [0.57;1.94] —i&
121 [0.77:1.89] ——
1.01 [0.59.1.72] —
1.77 [0.79;3.97] @
0.97 [0.50:1.90] —= .
1.15 [0.74,1.78] —-
0.82 [0.36;1.89] — _
239 [044.129] @
0.70 [0.15;3.37] i3

PEOAG)

Ensemble, imaginons la cardiologie de dem

patients PCl et syntax score > 32:

FFR > controle

patients CABG et Syntax score > 32:

controle > FFR

Rioufol G. Presented ESC 2018
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S0-70% 70-80% >00% total
. . . ) oochusion
SNQOQraphic senosis severily
25
20
% 15/
B
.
o
’ﬂ-
S 10
P
5 -
0
1.0-08 09038 0.68.0.7 0.7-0.6 0.60.5 0504

FFR values

Vessels (total) FFR =0.75
Patent 325
Occluded 32
Total 357

8.9%
Intermediate FFR =0.75
Lesions
Patent 120
Occluded 13
8.8%

Aucun impact clinique

FFR =>0.75 p-Value

132

36
168 <0.0001

21.4%

FFR =0.75 p-Value

95
24

28.2%

Botman et al. Ann Thorac Surg 2007; 83: 293-7
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6-month clinical endpoints (all patients)
Death
Myocardial infarction
Stroke

All revascularizations before follow-up
Hybrid revascularization decided at CABG
Other revascularizations

MACCE 6 (12) 6 (12) 0.97

CCS 1=V 5(10) 2 (4) 0.29

[

0.24
0.50
051

1.00

0(0)
1Q)
2(4)
3 (6)
1Q)
2(4)

2(4)
0(0)
1(2)
3(6)
3(6)
0(0)

Thuesen et al. J Am Coll Cardiol. 2018 Dec 4;72(22):2732-2743
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o 204 --- Angio-guided =
»|Log Rank 2216, p=0.137 — FFR-guided
0 12 24 36
Follow-up (months)
Angio-guided: 429 405 301 206 Angio-guided:
FFR-guided: 198 190 135 70 FFR-guided:
C TVR-free survival D
100-
= 801 &
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g 40+ 2
o ¥
o
= &N -=- Angio-guided <
) =
, ] Log Rank 0777, p=0.378 — FFR-guided
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Angio-guided: 429 399 299 201 Angio-guided:
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POAGH

Ensemble, imaginons la cardiologie de demain

MI-free survival

100 rwr———
B T
80~
60+
40-
o -=-- Angio-guided
) Log Rank 0.064, p=0.780 — FFR-guided
0 12 2 36
Follow-up (months)

429 400 296 201
198 184 130 67
MACE-free survival

100 P
e e e T Y -
80-
60+
40-
Al --- Angio-guided
;L Log Rank 0.013, p=0.908 — FFR-guided
0 12 24 36
Follow-up (months)
429 396 296 200
198 181 126 64

Toth et Al. Circulation 2013
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Fractional Flow Reserve (FFR) in Deferred Lesions

1,1

_— 1 T
o
(.
&r 09 -4 Events in coronary arteries
g ! with index FFR >0.80
o Lesions with FFR =0.80 or graft failure 9 (37.5) 2 (10) 0.044
& 0,8 1 at follow-up Lesions with Graft failures
o ' FFR =0.80
g N TVR/TVMI until follow-up 0 0
o 0.7
T
S
— 0,6 |
&)
1)
rn

0,5 -

04

FFR Before CABG FFR at 6 Months

Thuesen et al. J Am Coll Cardiol. 2018 Dec 4;72(22):2732-2743



Conclusion

La FFR bénéficie d’'un environnement scientifique de tres haut niveau qui en fait un outil incontournable dans
I’évaluation des sténoses coronaires.

Pour la premiere fois deux études randomisées de stratégie thérapeutique, ou de revascularisation chirurgicale Vs
évaluation classique sont négatives.

Malgré de nombreuses réserves sur ces deux études, il n’y a pas de preuve de la pertinence de la FFR chez le pluri
tronculaire sévere dans le cadre de stratégies ouvertes ou d’élaboration d’un schéma de revascularisation
chirurgical .

Plusieurs écueils en rasion de la complexité des lésions.

Outil dont l'utilisation doit se faire uniqguement dans le cadre de ce qui est validé : angioplastie coronaire de lésion
intermédiaire du patient pluritronculaire simple

Outil qui alimente une réflexion qui reste clinique et médicale.



