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Pourguoi des traitements percutanés?

-
SEMIMNAIRE &
ARDIOLOGIE

INTERYENTIOMNNELLE '

ce [ROYES 0L & 02 AVF




Prevalence (%)

90

70

50

30

20

10

¥ Newly diagnosed mild
VHD

® Newly diagnosed
moderate/severe VHD|

® Previously diagnosed
VHD

65-69 70-74  75-79
Age (years)

80-84 85+

Total cohort: 2500 (rectangle)

No valve disease: 1244

Aortic stenosis




79 —— Total
— Men
6 _ —— Women
5 1
T 47
5
ERER
[ B
2 -
1 1
0 | T | | 1
1844 45-54 55-64 6574 J5-110
Age (years)

Figure 1: Prevalence of isolated mitral regurgitation in the community by age

Dziadzko WV, et al. Lancet 2018;391:960-69
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Valve surgery/intervention is recommended
only in patients with severe SMR who remain
symptomatic despite GDMT (including CRT if
indicated) and has to be decided by a structured
collaborative Heart Team,?*7-323336337

n= 746 dged not
t Team on
Intervention performed (371 ristics."' PCI -
Intervention scheduled but not 51 (25.6) TEER (in
performed |d be

No idication for intervention

278 (37.3)

according to the investigator
TEER should be considered in selected sympto-

il matic patients, not eligible for surgery and fulfill-

L ) : .
O ESC o EACTS ing criteria suggesting an increased chance of
responding to the treatment,**7 338396357 ¢
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Technigues disponibles

e Réparation: A A CP
* Réparation bord a bord # ‘
* Annuloplastie -y
* Néocordages

* Remplacement:
e «valvesin»

* Tendyne

o i Zone de
Intrepid \ i

* Autres ?| (z0na rugosa)
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Réparation bord-a-bord: Mitraclip/Pascal
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Concept

* Technique de réparation de la valve
mitrale

* Réparation « bord a bord »:

* Accrochage ensemble des 2 feuillets de Ia
valve mitrale

* |Inspiré de la chirurgie et de la technique
d’Alfieri
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Le matériel
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Mitraclip G4
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100%

3
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Insuffisance mitrale degéenerative: ETO
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Procédure en scopie
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Procédure : évaluation de la perpendicularité

Rech. angle

50 mm/s

Couleur
4,0 MHz
Gn 60

4

G
P & R
3,0 8,0
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Franchissement de la valve
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GRASPING




Controle

ETO
X7-2t

T.Pat.: 37,0 °C
TETO: 39,4 °C

i I,Ucm o 56 180 ]
Gén (] _ > a~
Gn 50 P .o R =
C 48 3.0 8,0
4/4/0 [
LC ' 60
2,0 MHz | ‘, i , ]
Gn 50 ] ol \f i
5,4 cim T u\h’“ I H& il
oo WAL | Al
100 mm/g -H]ﬁi;ri”?'r.:i:"ulf.w_:"”."h ili ”I‘. T o 'ﬂw:'f:"::: b
1 & | it "- ._."I i
+ ITV 14,8 cm
Vimax 73,5 cm/s
GPmax 2,16 mmHg
49 GPmoy 1,38 mmHg - 120

3:14HR




Libération du clip
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Résultat
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Ftude EVEREST 2

Randomisation 2:1
Mitraclip vs. Chir
279 patients

3 who did not receive the device I

|Ia9 patients underwent randnmizationl

184 patiants were
assigned to
percutaneous-repair
group

andwW rap etiology, % (n/M)

3+ or.

— Functional

85 patients were
assigned to surgery
group

26.6% (49/184)

27.4% (26/95)

61
fol Degenerative
With anterior or bileaflet flail, 31.5% (58/184) 26.3% (25/95)
or prolapse
With posterior flail or 39.1% (72/184) 44 2% (42/95)
— prolapse ]
20
;: With neither flail nor prolapse 2.7% (5/184) 2.1% (2/95)
fo
14 had ;issing MR grade 18 were excluded
9 were withdrawn or lost to
follow-up
9 had missing MR grade
161 (B8%) were 73 (7T7%) wera
included in 48-month included in 48-month
efficacy analysis efficacy analysis
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Résultats

A. Freedom From Death, MV Surgery or Reoperation

B. Freedom From Death

0.8+ 0.8+
0.6 0.6+
0.4 0.4
0.2 o 0.2 =
s RCT Device (n = 178)
m RCT Surgery {m = 80)

e RCT Device (n = 178)
m RCT Surgery (n = 80)

Et U d e EV E R EST 2 T & x5 & % R S e & & o
Patients At Risk Months Patients AT Risk Maonths

Device Group 178 136 128 17 109 98 45 Device Group 178 165 158 143 133 k] 58
Control Group 80 75 B3 63 54 49 Pl Control Group 80 76 VO 65 57 52 24

D. Landmark Analysis of Freedom From MV Surgery or
Reoperation Beyond 6 Months

C. Freedom From MV Surgery or Reoperation

mmmm (T Device (n = 178)
s RCT Surgery (n = 80)

e RCT Device (n = 136)
m RCT Surgery {n = 75)

1.0 1.0+ =
N —
I
0.8+ 0.8- I
— i
!
069 0.5 i
i
i
0.4 044 !
I
I
I
0.2 0.2 |
i
i
I:I_U-I T T T T T T o'o_l : T T T T T
o & 12 24 E1Y 43 &0 a & 12 24 36 48 &0
Patients At Risk Maonths Patients At Risk Manths
Deviee Graup 178 136 128 ni 100 98 45 Device Group 178 136 128 17 109 93 45
Control Group 80 75 B9 63 54 49 21 Control Group 80 75 69 &3 54 49 2
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Study sponsor

MITRA-FR
Hospices Civils de Lyon

IM secondaires: études randomisees

COAPT
Evalve (Abbott Vascular)

ClinicalTrials.gov identifier

NCT01920698

NCTO1626079

Design Prospective, randomised Prospective, randomised

Control arm Optimal medical therapy Standard hospital clinical practice
MR aetiology Secondary Secondary

Left ventricular ejection fraction (LVEF) =15% and =40% =20% and =50%

NYHA class Il'to IV IIto IV

Hospitalisation for heart failure within Yes Yes

12 months preceding randomisation?

Contraindication to surgery?

Yes (local site Heart Team)

Yes (local site Heart Team)

Primary effectiveness endpoint

All-cause mortality and unplanned
hospitalisations for heart failure at 12 months

Recurrent heart failure
hospitalisations at 12 months

Estimated enrolment

288 (144x2)

430 (215x2)

Locations

22 centres (France)

67 centres (USA)

SOR>20mm?

SOR>30mm?
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IM secondaire: COAPT vs. MITRA-FR

MITRA-FR

_ 10%%.  MitraClip + MT
£ ey MT alone
S aowd
g = OR [95% Cl]=
A T0%q 1.16 [0.73—1.84]
.-E_ goid P=053 Rd A%
& 50% 51.3%
L A0
T 3o
_E 20%d
T
a

I:I:':." T T T T T i

0 3 4 g 3 o 12
so. gt Risk Months

Caontrol Group 152 123 108 24 & & 73
Diewice Group 151 114 5 g1 21 T3 a7

Ohadls Fafad NER 018 Qg 27, ool 10U 1056 NEAoa TEISETS
ety o

COAPT
100% 2 MitraClip + GDMT
B9 — GDMT alone
E0As
-0 | HR [95% Cl]=
o 0.63 [0.49-0.52]
P=0.001

45 5%
33.8%

Death or HF Hospitalization (%)

CF'.-B T T T 1
i 3 i o 12
Mo, a1 Fisk: Months
Conérol Growp 312 244 205 174 153
Cevice Groug 302 264 238 215 184

Stone S et ail MEJW, 208 Seed I3
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COAPT vs. MITRA-FR: MR, LV Volumes and Function

COAPT MITRA-FR
(n=614) (n=304)

EROA, mm? (mean % SD) 41 + 15 31+10
- <30 mm? 14% (80/591) 52% (157/301)
- 30 — 40 mm? 46% (270/591) 32% (95/301)
- >40 mm? 41% (241/591) 16% (49/301)

LVEF, % (mean + SD) 31+9 3317

LVEDV, mL/m? (mean % SD) 101 + 34 135 + 35

Obadia JF et al. NEJM. _ y&gm ”[)23
10.1056/NEJM0al1805374; Stone GW et al. N BMH.-ZEJF ept Fat'

-._..--"’ e RO



COAPT vs. MITRA-FR: MitraClip Outcomes

COAPT (n=302) MITRA-FR (n=152)

MitraClip attempted 293 (97.0%) 144 (94.7%)
>1 Clip implanted 287 (95.0%) 138 (90.8%)
Procedural complications 25/293 (8.5%) 21/144 (14.6%)

- Device implant failure 6 (2.0%) 6 (4.2%)

- Transfusion or vasc compl requiring surgery 16 (5.5%) 5(3.5%)

- ASD 2 (0.7%) 4 (2.8%)

- Cardiogenic shock 1(0.3%) 4 (2.8%)

- Cardiac embolism/stroke 1(0.3%) 2 (1.4%)

- Tamponade 1(0.3%) 2 (1.5%)

- Urgent cardiac surgery 1(0.3%) 0 (0%)
Acute result: MR 23+ 5% 9%
12-month result: MR >3+ 5% 17%

Stone GW et al. NEJM. 2018 Sept 23; Obadia JF et al. NEJ

bE'v'l]N-"L]REl-
doi: 10.1056/NEJN i
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Mitraclip IM secondaire

Indications
retenues :

Patients avec une insuffisance mitrale secondaire de grade 3+/4+

symptomatique malgré une prise en charge médicale optimale et remplissant

les criteres suivants :

- non éligibles a la chirurgie de réparation ou de remplacement valvulaire,

- ayant eu une hospitalisation pour insuffisance cardiaque dans les 12 mois
précédant l'intervention,

- ayant une fraction d’éjection ventriculaire gauche comprise entre 20 et
50%,

- et une surface de l'orifice régurgitant > 0,3 cm? et un volume télédiastolique
indexé du ventricule gauche < 96 mL/m?2.

Les patients ayant un ventricule gauche fortement dilaté (défini par un volume
télédiastolique indexé du ventricule gauche > 96 mL/m?) et une insuffisance
mitrale modérée ou moindre, démontré par un orifice régurgitant de la valve
mitrale < 0,3 cm?, ne sont pas éligibles a |la technique (non indication).

Les critéres cliniques et échocardiographiques doivent étre validés par une
équipe multidisciplinaire ad hoc.

Les patients ayant une espérance de vie inférieure a 1 an compte tenu de
comorbidités extracardiaques ne sont pas éligibles a la technique (non
indication).
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Mitraclip: recommandations
IM primitive

TEER may be considered in symptomatic
patients who fulfil the echocardiographic criteria
of eligibility, are judged inoperable or at high sur-
gical risk by the Heart Team and for whom the

procedure is not considered futile.”””

Remboursement sur les 2 indications depuis fin
2019

IM secondaire

Patients with concomitant coronary artery or other cardiac
disease requiring treatment
Valve surgery is recommended in patients

undergoing CABG or other cardiac

surgery.mm'm

In symptomatic patients, who are judged not

appropriate for surgery by the Heart Team on
the basis of their individual characteristics,® PCI

(and/or TAVI) possibly followed by TEER (in
case of persisting severe SMR) should be

lla C

considered.

Patients without concomitant coronary artery or other cardiac
disease requiring treatment
TEER should be considered in selected sympto-

matic patients, not eligible for surgery and fulfill-

lla

ing criteria suggesting an increased chance of
: 337.338,356,357
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Réparation bord-a-bord: Pascal

A
p < 0.001
100 =
E ?5 -
Paddles ﬂ
S .
ﬁ 5n - " o g?%
5 + 78%
25 =
0 LU .

Baseline 30 Days 1 Year 2 Years
n=124 n=117 n=85 n=36

[ Severe (4+) | Moderate-Severe (3+) [Jj Mild-Moderate (2+) [ Mild (1+) * None/Trace (0)
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CENTRAL ILLUSTRATION: The CLASP I1ID Randomized Trial Key Outcomes
at 6 Months

A PASCAL Implant B Device Elongation

Retention elements

. r.— Spacer —lu |

o Paddles —Oi :

Independent clasps

C Major Adverse Events

100 4 = =
3 I =
£ 80 - 96.6 + 1.7 I
g S 05.2 + 2.7 93.9%2.2
w w60 4 88.9+4.0
-
gL 40-
T
=<
5 20-
= Logrank P = 0.231
0 i, r . ¥ x ¥ .
o 1 2 3 4 5 6
Time (Months)
No. at risk:
—— PASCAL 117 112 112 11 108 107 105
—— MitraClip 63 60 58 57 56 56 56
D MR Reduction
PASCAL MitraClip
P < 0.001 P < 0.001 P < 0.001 P < 0.001 P <0.001 P < 0.001

g

m o, 0,
E -97.7% -98.1%
g 83.7% 71.2%

MO H1+ N2+ N3+ 4+

Lim DS, et al. J Am Coll Cardiol Intv. 2022;15(24):2523-2536.
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Annuloplastie: Cardioband

Pre-adjustment

= ks F‘Ve«; |
& i

)

Delivery system .
b

Baseline 6 months 12 months
m Severe MIR © Moderate MR  Mild or less MR
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Annuloplastie: autres

Placamnant Anchonng Achaticn

AccuCinch® Ventricular Repair System

For the treatment of

Carillon Accucinch
Millipede
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Néo-cordages par voie trans-apicale

wNotrvisl WMid ® Modarate W Severe

100%

i
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Remplacement: Valves-in

Valve in

MAC

Valve
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Overall (n=521) ViV(n=322) ViR(n=141) VIiMAC(n=58) P-value
Procedural outcomes
Conversion to surgery 12 (2.3) 3(09) 4(2.8) 5(8.6) 0.004°
Valve embolization 9(1.7) 3 (0.9) 2(14) 4(6.9) 0.01¢
Left ventricular perforation 4 (0.8) 4(1.2) 0 (0.0) 0 (0.0) 0.58
Need for second valve implantation 28 (5.4) 8 (2.5) 17 (12.7) 3(5.2) <0.001°
LVOT obstruction 37 (7.9) 7(22) 7 (5.0) 23 (39.7) <0.001%¢
| Technical success 454 (87.1) 304 (94.4) 114 (80.9) 36 (62.1) <0.001°%4]
Re-intervention 73 (14.0) 35 (10.9) 25 (17.7) 13 (224) 0.02°¢
Paravalvular leak closure 18 (3.5) 7(2.2) 11 (7.8) 0 (0.0) 0.006°*
Atrial septal defect closure 36 (6.9) 23 (7.1) 7 (5.0) 6 (10.3) 0.38
Alcohol septal ablation 10 (1.9) 2 (0.6) 1(0.7) 7(12.1) <0.0014¢
Mitral valve replacement 10 (1.9) 6(1.9) 3(2.1) 1(1.7) 0.98
Surgery 8 (1.5) 4(1.2) 3(21) 1(1.7) 0.77
TMVR 2(04) 2 (0.6) 0 (0.0) 0 (0.0) >0.99
Device success 402 (772) 273 (84.8) 98 (69.5) 31(534) <0.001°°¢
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w
3

———  Valve-in-MAC
» 70 - N
ol ———  Valve-in-Valve Log-rank p < 0.001
: =
s 40 - 43.2%
o 34.5%
S 30~
§ 2047 {99% ; 23.0%
= / 6.2%
-l i SO
0 : : : .
0 30 90 180 270 360
No. at Risk Days
Valve-in-MAC 58 20 -
Valve-in-Ring 141 53 34
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Les valves mitrales percutanées

Les challenges:

Anneau en forme de selle Ocheval
Anneau non circulaire (D-shape)
Anneau large

Obstruction de la chambre de chasse
Absence de zone d’ancrage

- Sélection scrupuleuse des patients : imagerie multimodale
- Equipe multidisciplinaire
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Transcatheter Mitral Valve Implantation
First-in-man

ARG

)

Neovasc Tiara

CardiAQ

CardiAQ ;
(May) (June) C(?:f::)n Edwards Evoque \4C AltaValve
2012 ) 2014 | 2015 2016 |

r 1 T 1 t
@ (1

(June) Fortis (March) (October) (November)\ (January)
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4 C
Medical
Altavalve

Edwards
Evoque

{

Transapical Systems
Viedtronic Abbott

77

A

;”( O”\ )

\I§\
)

Tendyne

Cardiovalve

Neovasc

Tiara

Transseptal Systems

"
L)

N y
- =

Abbott
Cephea

Edwards
Sapien M3

Medtronic
Intrepid
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Tendyne

<+—D-shaped outer stent

Valve

Dual-frame design with ability to
customize fit to individual patient

anatomies

Inner frame q

S \ Anchoring system
Self-expanding, tri-leaflet, [

Tether and pad

bioprosthetic valve

Outer frame ; .
Contoured design supports a secure I P "
g0 supp i l:'k t
"Q

seal over native anatomy Tether t

Circular inner stent Apical pad

- Une valve composée de 3 feuillets péricardiques porcin cousus sur un cadre circulaire auto-
expansible en nitinol

- Le cadre extérieur est doté de marqueurs radio-opaques et recouvert d’ une collerette en SEMINAIRE o 2023
pOIyéthyIéne térephtalate INTERYENTIONNELLE
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SUMMIT

TENDYNE TRIAL

PROCEDURAL ANIMATION

TENDYNE™ Transcatheter Mitral Valve Implantation

CAUTION: Investigational device. Limited by Federal (U.S.) law to investigational use only and not available for sale.
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Remplacement: Tendyne

CENTRAL ILLUSTRATION Clinical Outcomes With Transcatheter Mitral Valve Replacement With the Prosthesis
41%
First 100 Patients Treated 100% 7
S0% -
Change in Mitral Regurgitation 80% - :
11% 1.2% 4.5% 4.7% 1. .80
I 100% 70% -—.
' 90% Lr :
; : 60%
; z B80%
20% - 50% .
60% 1 40%, 4 . . B
Bl 30% -
40%
20%
30%
20% 4 10% 0% [ 1 A
» Mo intra-procedural deaths 10% 0% T
= Technical success In 96% O . : , i , Baseline 1 Month 3 Months & Months 12 Months
= 30-day death, 6%; 1-year mortality, 26% Baseline Pre-Discharge 1Month 3 Months & Months 12 Months MN=1587 N =254 N=93 M=191 N =86
+ Among survivors at 1year, 88.5% with mild MMNone/Trivial M1+ M2+ W3+ W4+ M Class| ®Classll mClass|ll W Class |V B Deceased
oF no symptoms
Sorajia, P. et al. J Am Coll Cardiol. 2019;73(11):1250-60.
{Left) The Tendyne prosthesis. (Right) Changes in mitral regurgitation at baseline and after treatment with the prosthesis. Severity of mitral regurgitation was
determined in a core echocardiography laboratory at baseline and through 12-month follow-up for survivors.
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Mitral Regurgitation

* P <0.0001
100% -
Résultats a 2
esSuitadts da Z ans
60% -
CENTRAL ILLUSTRATION: 2-Year Clinical Outcomes With Tendyne 40% -
Transcatheter Mitral Valve Replacement
A B
100% - 2.00 4 P <0.0001 20% -
g 180
8
__ 80% .5. 1.60 - 0% -
g 8 1404 Baseline 1 Month 1 Year 2 Years
g gg n=100 n=84 n=62 n=44
5 60% - :tstzin;::sd: 2?2;""’ § § 1.20 ® None/Trivial m1+ m2+ W3+ =4+
£ (95% CI: 32.3%-52.3%) 5§ 100 = SIS
= Estimated mortality % A NYHA Functional Classification
40% - 3 £ 0.80 -
§ at1year: 27.0% ;=
3 (95% CI: 19.2%-37.0% g3 * P < 0.0001
5 = =080 g 4.0% 4.6% 1.6%
= 1] -
20% - % 0.40 - 100%
§ 0.20 -
80% A
0% . . . . . : . . 0.00 A
0 3 6 9 12 15 18 21 24 Preoperation Postoperation
Time After Procedure (Months) 60% -
Muller, D.W.M. et al. J Am Coll Cardiol. 2021;78(19):1847-1859.
40% A
20% -
0% -

-
n=100 n=388 n =61 n=49 INTERYENTIONNELLE
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Durabilité

5 patients « compassionnels » implantés en 2015
* 4 vivants en 2021

e Résultat a 6 ans: aucune fuite mitrale, gradient moyen 2 mmHg

e Amélioration de la FEVD et baisse de la PAPS
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Intrepid

vl Brim \
Fixatlon Ring

inner Stent

Valve Leafiets

- Développement d’une voie transfémorale

- TheAPOLLO trial, investigating patients eligible for surgery randomized 1:1 to TMVR versus
surgical therapy and non randomized use in patients ineligible for surgery, is under way. Up to
300 patients withsignificant MAC are included in the study.

-
SEMIMNAIRE &
ARDIOLOGIE

INTERYENTIOMNNELLE

de TROYES 0 & (2 AVE



e-Course Intrepid* TMVR Transfemoral Procedure

DEPLOYMENT WITHOUT LEAFLET CAPTURE

-

3

ptional mitral and tricuspid therapies
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Intrepid : resultats a 30 jours

CENTRAL ILLUSTRATION: 30-Day Outcomes From the Intrepid
Transcatheter Mitral Valve Replacement Early Feasibility Study

A Intrepid Transfemoral B Intrepid Transfemoral
Transcatheter Mitral Valve Transcatheter Mitral Valve
Replacement Bioprosthesis Replacement Delivery System

e

— e S D

New York Heart
C Mitral Regurgitation D Association Functional
g g 100% - Classification
3 3 80% -
& & 60% -
‘s 5
E OE 40% "
g g 20% A
- 0% - .
Baseline 30 Days Baseline 30 Days
(N =14) (N =14) (N =15) (N =14)
= Severe m Functional class IV
m Moderate-Severe m Functional class 11
m Moderate ®m Functional class Il
m Mild ®m Functional class |

= None/Trace

]SrIEMINMRE:u
VENTTONKELLE
Zahr, F. et al. J Am Coll Cardiol Intv. 2022;15(1):80-89. ST




Intrepid

Temndyne

Alravalve Cardiovalwe
\ 2 ; FIPIG oz
R e e e b o " e >
l‘.'n:-t_.-'1x "\-"' ;"1 - ’ o 2 ’ = i s =
LA ASa*E e - " S i
Manufacturer Medtronic Abbott Vasoular MeolWasc AC Medical Cardiovalwve
Frame Dual-stent Dual-stent Self-expanding Mitinol Spherical self-expanding Dual-frame self-expanding
self-expanding self-expanding Mitimol Mitirsod
Mitimol Mitirsol
Leaflets Bovine pericardium  Porcine pericardium Bovine pericardium Bovine pericardium Bovine pericandium
Companents 1 1 1 1 1
Anchoring Perimeter oversizing Apical pad D-shaped configuration with 3 supra-annular valve Mitral valve leafletsfannulus
anchors anchored in left atrium
Delivery TA TA TA TASTS Ts
Recapturable Yes Yes Mo Partially Partially
Delivery system size 3I5-F 34-F 32- and 36-F 32-F 2B-F
Dngoing clinical sbudies Yes Yes Yes Yes Yes
TABLE 1 Continued
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Manufacturer Abbott Vasoular Edwanrds Lifesciernces HighlLife Medical Edwards Lifescienoss

Frame Dual-stent saelf-expanding Mitinol Self-expanding Mitinol Self-expanding Mitinol Balloon-expandable cobalt-chromium

Leaflets NA Bovine pericardium Bowvine pericardium Bovine pericardium

Companents 1 1 2 2

Amnchoring Mitral anmulus: double disk Mitral valve leaflets/anmuilus Subannular ring (valbwe-in-rirg) Swubamrular Nitinol dock

Delivery TS 5 5 L]

Recapturable Wips. Mo MNo Partially (dock)

Delivery system size MNA 28-F MNA 20-F

Ongoing climical studies Yies Yes Yes Yes
imtrepid Tendyne Tiara Altavalve Cardiowalve Cephiea EVDQUE HighLife SAPIEN M3 gﬁ.\ilN.&]REm
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Conclusion

e Mitraclip remboursé dans I'IM primitive et secondaire, plusieurs
tailles disponibles, technique la plus mature

* Autres techniques de réparation (anneau, cordages) avec possibilité
de combinaison, complexes

 Remplacement valvulaire de plus en plus proche, screening des
patients, abord transfémoral, études en cours
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