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THE PRESENT AND FUTURE

CLINICAL STATEMENTS

Clinical Trial Design Principles and ® MARSEILLE
Endpoint Definitions for Transcatheter o
Mitral Valve Repair and Replacement:

Part 1: Clinical Trial Design Principles

A Consensus Document From the
Mitral Valve Academic Research Consortium

Heart Disease, Combining Society of Thoracic Surgery Risk Estimates, Frailty, Major Organ System Dysfunction, and
Procedure-Specific Impediments for Intervention

Low Risk Intermediate Risk High Risk Prohibitive Risk
(ALL Criteria in This Colu (At Least 1 Criterion in (At Least 1 Criterion in (Any 1 Criterion in This
Must Be Present) This Column Must Be Present) This Column Must Be Present) Column Must Be Present)
STS PROM* <4% 4%-8% 8% Predicted risk with surgery of death
or major morbidity (all-cause)

Frailtyt None 1 index (mild) 2 indexes (moderate to severe) >50% at 1yr
Major organ system compromise None 1 organ system o more than 2 organ systems =3 organ systems

not to be improved post-

operatively:
Procedure-specific impediments None Possible procedure-specific ble procedure-specific Severe procedure-specfic

impediment impediment impediment

*Use of the STS predicted risk of martality (PROM) to predict rsk in 2 given institution with reasonable reliability s appropriate only if mstitubonal cutcomes are within | SD of STS sverage abserved/expected
ratio for the procedure m questicn. $Seven fralty indexes: Katz Activities of Daily Living (independence in feeding, bathing, dressing, transferring, toileting and winary continence) and independence in
ambxdation (no walking ad or assist required for 5-m walk in <6 s). Other scorng systems can be applied to calaudate no, mild, or moderate-to-severs frailty. $Examples of major crgan system compramese:
Cardiac: severe LV systolic or diastolic dysfunction or RV dysfunction, or fixed pulmonary hypertensiory CXD stage 3 or worse; pulmonary dysfunction with FEVI <50% or DLCO; <50% of predicted; CNS
dysfunction: dementia, Alzheimer's disease, Parkinson's disesse, or CVA with persstent physical limitation; GI dysfunction: Crohn's disease, uicerative colitss, nutritional impairment, or serum albumin <3.0;
cancer: active malignancy; and liver: any history of derhosis, varceal bleeding, ar elevated INR in the absence of VKA therapy. SExamples: tracheostomy present, heavily calofied ascending 2orta, chest
malformation, arterial coronary graft adherent to posterior chest wall, or radiation damage. Adapted with permission from Neshimura et al. (0L

XD ~ chronic ladney dsease; ONS - central nervous system; CVA — cerebrovascular accident (stroke); DLCO; ~ diffusion capacty foe carbon dionde; FEVI ~ farced expiratory volume n 1 5 Gl -
gastroinmtestinal; INR ~ international normalized ratio; LV — left ventrculae; PROM -~ predicted risk of mortality; RV - right ventricular; STS ~ Society of Thoracic Surgeons; VKA — vitamin K antagonst.

www.hightech-cardio.org
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TEER: A treatment for intermediate risk
population... from the very beginning !

MARSEILLE

EVEREST Il Randomized Clinical Trial

279 patients enrolled at 37 sites
Severe MR (3+ or 4+)
73% DMR, 27% FMR

Specific anatomical criteria M ean STS Score: 5 O i40

¥
Randomized 2:1
"4 \

Device Group Control Group
MitraClip System Surgical Repair or Replacement
N=184 N=95

| | ' e NEW ENGLAND

: 5 JOURNAL of MEDICINE
Echocardiography Core Lab and Clinical Follow

Baseline, 30 days, 6 months, 1 year, 18 months, and
annually through 5 years

Percutaneous Repair or Surgery for Mitral Regurgitation

N Engl J Med 2011;364:1395-406

www.hightech-cardio.org




TABLE 1 Patient Demographics (N = 2,952) STS-PROM, median == | ECH
Age, yrs 82 (74-86) MV repair 6.1(3.7-9.9) Qm
Male 55.8 MV replacement 9.2 (6.0-14.) :.ﬂ
Ethnidty Indication for procedure MARSEILLE
White 90.2 ST5-PROM ==6% for repair 46.2
Black or African American 5.8 STS-PROM =8% for replacement 488
Hispanic or Latina 4.7 Frallty 50.3
Aslan 26 Hostile chest g4
Native American 0.4 Porcelaln aorta 17
NYHA functional class RV dysfunction with severe TR 7.0
I 1.8 Immobility 7.2
m 613 Severe liver disease (MELD >12) 1.5
" 237 Severe dementia 1.5
Atrial fibrilLation 637 At high ris of Injury 45
Priot stroke 10.5 Extenuating circumstance 300
Hypertension 836
Dizbetes mellitus 25.0
Prior CABG na
Prior PCI 30.5 0. %0 19 2017
Prior myocardial Infarction 272 . AR
Dialysis dependent 41
Oxygen-dependent lung disease 14.2 ORIGINAL INVESTIGATIONS
Number of prior cardiac surgeries
1 30.5
=32 7.6 Outcomes With Transcatheter Mitral Valve ®
Peripheral arterial disease 181 Repair in the United States
Implantable defibrillator An STS/ACC TVT Registry Report

www.hightech-cardio.org



TABLE 3 Procedural and In-Hospital Outcomes (N = 2,952)
Number of clips implanted

MARSEILLE

wWw.hightech-cardio.org

1 665
=1 345
Site of clip implant
A2-P2 segments 82.8
Other 17.2
Post-implant MR
None/trace/trivial 150
Mild (grade 1) 46.8
Moderate (grade 2) 31.2
Moderatesevere (grade 3) 29
Severe (grade 4) 4.1
Post-implant median mitral gradient 4.0 (2.0-5.0)
Cardiac perforation 1.0
Transseptal complication 09
Bleading
Access site 1.1
Hematoma 1.6
Major or life-threatening (VARO 39
Myocardial infarction 0.1
Stroke 04
Transient ischemic attack 0.1
Ischemic o4
Hemorrhagic 0.03
Device-related adverse events
Single leaflet device attachment 15
Device embolization 0.1
Delivery system component embolization 0.0
Device thrombosis 0.0
Other 0.7

Open heart surgery 0.7
In-hospital mortality 2.7
Past-implant MR grade =2, no mortality, and no cardiac surgery 91.8
Post-implant MR grade =1, no mortality, and no cardiac surgery 60.9
Length of stay, days 2.0 (1.0-5.0)
Discharge location

Home 85.9

Extended care 8.1

Other 6.0

ORIGINAL INVESTIGATIONS

Outcomes With Transcatheter Mitral Valve @
Repair in the United States

An STS/ACC TVT Registry Report

N0 18,2010
5-1037/335.00

2812.00.01

Cxndutt




TEER in FMR é@*

MARSEILLE

WESE cmisepwupnigs ESC/EACTS GUIDELINES

2017 ESC/EACTS Guidelines for the
management of valvular heart disease

The Task Force for the Management of Valvular Heart Disease of
When revascularization is not indicated and Rasociation for Cardio-Thoracic Surgery (EACTS) 7
. . . "
surgical risk is not low, a percutaneous
edge-to-edge procedure may be considered
in patients with severe secondary mitral
regurgitation and LVEF >30% who remain Ilb
symptomatic despite optimal medical man-
agement (including CRT if indicated) and

who have a suitable valve morphology by

echocardiography, avoiding futility.

www.hightech-cardio.org



TE E R in F M R « The cardiothoracic surgeon

' ' L
determined that mitral valve surgery e SUCH
was not appropriate. »

IR Primary Effectiveness Endpoint
All Hospitalizations for HF within 24 months

300
e MitraClip + GDMT = . 283
’é‘ - GDMT alone e in 151 pts Table 1. Characteristics of the Patients at Baseline.*
= —
o _5 Device Group Control Group
23 Characteristic (N=302) (N=312)
SN =160
E 8 el in 92 pts -
= .
z STS risk s
o8 HR (95% Cl] = fisk score
i 0.53 [0.40-0.70] Mean — % 7.8+5.5 8.5:6.2
T P<0.001 28% — no. (%) 126 (41.7) 136 (43.6)

15 18
Time After Randomization (Months)

9 259 26 191 178
n 245 219 176 5

All-cause Mortality

=~ MitraClip + GDMT
GDMT alone

HR [95% CI] =
0.62 [0.46-0.82]
P<0.001

ORIGINAL ARTICLI h

NNT (24 mo) =

5.9 [95% Cl 3.9, 11.7] ot 40.1%

Transcatheter Mitral-Valve Repair
in Patients with Heart Failure

e P08

All-cause Mortality (%)

Rajagopal i 3 6 9 12 15 18 21
ek 1an, Time After Randomization (Months)
R . g . No. at Risk:
and M.). Mack rt COA nvestigators MitmCip « GOMT 202 266 280 253 2% 191 178
GOMT slone 312 264 an 245 218 145

www.hightech-cardio.org _
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Surgery in FMR: gap in evidence 20

MARSEILLE

Two-Year Outcomes of Surgical Treatment Two-Year Outcomes of Surgical Treatment
of Moderate Ischemic Mitral Regurgitation of Severe Ischemic Mitral Regurgitation
N9 Hazard ratio, 0.90 (95% Cl, 0.45-1.83)
0 =078 7 et 079 95% Cl, 0.46-135
i Death 90— p’—a;l(z).a;gralo, .79 ( , 0.46-1.35)
T il Death
60 70-
2 50 & o
3 £ 50—
% 405 g
* o
20- T MV replacement
20 :
CABG alone
IE_MW o Whps
0 6 12 18 24 0 | | | .

Month Month

www.hightech-cardio.org _
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Surgery in FMR: gap in evidence 20

MARSEILLE

TABLE 6 Recommended Control Groups for Transcatheter
Device Trials in Patients With Mitral Regurgitation

(Oﬂw G'wp @ CALGULATOR SUPPOHT
Prisnay il al 1egungilstion e EHv— scna2)
: 2 rocedure Type RISK SCORES
Acceptable surgical risk Mitral valve surgery (repair preferable No procedure selected
to replacement) + GDMT* (if heart AT
failure or left ventricular _ Risk of Mortaity: NA

Renal Failure: NA

dysfunction present)

High surgical risk? GOMT" or MitraClip

Perman:

Prolonged Vent

DSW Infection:
Reoperation; NA

Secondary mitral regurgitation
Morbidity or Mortality: NA
ACCEp(auE Surg'cu nsk GOMT. : Shorn Length of Stay: NA
Long Length of Stay: NA
High surgical risk? GOMT* : PRINT
Details cted Field:

No field selec

Relevance of STS score ?
STS score: repair/replacement ?

Clinical Trial Design Principles and

Endpoint Definitions for Transcatheter o
Mitral Valve Repair and Replacement:

Part 1: Clinical Trial Design Principles

A Consensus Document From the
Mitral Valve Academic Research Consortium

www.hightech-cardio.org



The National Coverage Decision for MitraClip in L TECH

Su rgery iN FMR | Functional Mitral Regurgitation gw
Missing the Mark MARSEILLE

Satya Shreenivas, MD'; William T. Abraham, MD}; Scott Lilly, MD?

w Author Affillations | Article information

'Lindner Research Center, The Christ Hospital Heart and Vascular Center, Cincinnati, Ohio

?The Ohio State University, Columbus

JAMA Cardliol. 2021;6(1):9-10. doi:10.1001/jamacardio.2020.4762

T ranscatheter edge-to-edge mitral valve repair has advanced the treatment of mitral requrgitation
(MR). The MitraClip (Abbott Laboratories) remains the only transcatheter edge-to-edge mitral
valve repair system approved by the US Food and Drug Administration and was studied as part of the
Cardiovascular Outcomes Assessment of the MitraClip Percutaneous Therapy for Heart Failure Patients
With Functional Mitral Regurgitation (COAPT) trial,’ which showed a hazard ratio of 0.62 (95% (I,
0.46-0.82; P<.001) for 2-year all-cause death in patients with functional MR treated with MitraClip
compared with medical therapy. This result led to the decision by the US Centers for Medicare and
Medicaid Services to offer coverage for the procedure through a recently proposed national coverage
decision (NCD).? However, the NCD criteria for coverage for MitraClip misses the mark in 2 very
important ways: (1) it does not emphasize the importance of heart failure optimization by the direct

N U TR R R R R TR e A e the NCD insists that patients with functional MR be
deemed nonsurgical candidates. In our opinlon, there are no data that patients with functional MR have
pver benefited from lsolated mitral valve surgical repalr or replacement, and the insistence in the NCD

hat patients be examined by a surgeon face to face but not necessarily a heart failure expert is

www.hightech-cardio.org
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°
ESC GUIDELINES Q 7 :
EUrnpean Society dor10.108 Veuheanyehan
al Cardology

Tow

MARSEILLE

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

Patients without concomitant coronary artery or other cardia€

disease requiring treatment

TEER should be considered in selected sympto-

matic patients, not eligible for surgery and fulfill- 2 B “The evidence Supporting Surgical intervention

ing criteria suggesting an increased chance of ' remains limited.”
responding to the treatment,*?/#8456.357

Valve surgery may be considered in sympto-

matic patients judged appropriate for surgery by b C “Indications for isolated mitral valve surgery in
the Heart Team. _ SMR are particularly restrictive, owing to
In high-risk symptomatic patients not eligible for Significant procedural risk, hlgh rates Of

surgery and not fulfilling the criteria suggesting . / . . d th b
an increased chance of responding to TEER, the recurrent mitra regurgltatlon, and the apbsence

Heart Team may consider in selected cases a 1b C of proven survival benefit. »

TEER procedure or other transcatheter valve
therapy if applicable, after careful evaluation for
ventricular assist device or heart transplant.®

www.hightech-cardio.org
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HAUTE AUTORITE DE SANTE

MARSEILLE

COMMISSION NATIONALE D'EVALUATION
DES DISPOSITIFS MEDICAUX ET DES TECHNOLOGIES DE SANTE

AVIS DE LA CNEDIMTS
19 novembre 2019

Faisant suite a I'examen du 08/10/2019, la CNEDIMTS a adopte un projet d’avis le
22/10/2019.

Ce projet d'avis a fait I'objet d'une phase contradictoire le 19 novembre 2019. La
CNEDIMTS a adopte I'avis le 19 novembre 2019.

CONCLUSIONS

MITRACLIP NTR, clip de réparation mitrale bord a bord
Demandeur : ABBOTT MEDICAL France SAS (France)

Fabricant : ABBOTT Laboratories (Etats-Unis)

Les modéles et références proposés par le demandeur (cf. page 4)

Patients avec une insuffisance mitrale secondaire de grade 3+/4+
symptomatique malgré une prise en charge médicale optimale et remplissant
PRt e

- |non éligibles a la chirurgie de réparation ou de remplacement valvulaire, :
- memmmmmm?ﬁlms
précédant l'intervention,
- ayant une fraction d'éjection ventriculaire gauche comprise enire 20 et
50%,
- etune surface de l'orifice régurgitant > 0,3 cm® et un volume télédiastolique
indexé du ventricule gauche = 96 mL/m=.
Indications
retenues - 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 cn?®, 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 @ 1 an compte tenu de

comorbidités extracardiaques ne sont pas éligibles a la technique (non
indication).

www.hightech-cardio.org




Surgery in DMR

Risk of Surgical Mitral Valve Repair

for Primary Mitral Regurgitation

Vinay Radhwar, MD," Josana Chikwe, MD,” A Mare Gilinos, MD, Sreck Vemmibipalti, M. Purrick T, 0'Gara, MD,
J. Hunter Mehaffey, MD, MSC" Mositz Wyler von Balimocs, MU, PuD,' Michee! [ Dowdish, MD, MS."
Hlizabeth L Gray, MS,* Sean M. O'Baien, Pub," Vinod I Thousans, MD,' Uawd M. Stahiaa, MD,!

Robest W Habdb, B

TABLE 2 Outcomes Stratified by Mitral Valve Repair vs Conversion to Replacement

Completed Mitral

Vatve Repair Converted OR

(n - 50,063) (n-3399) (95% C1) P Value
Operative mortality 51 (1.0) 108 (3.2) 3.18 (2.58-3.93) <0.001
Operative morbidity and mortality 4,068 (8.1) 678 (20.0) 2.81(2.57-3.08) <0.001
Permanent stroke 622 (1.2) 81(238) 1.94 (154-2.45) <0.001
Renal failure 550 (1.1) 19 (3.6) 329(269-4.02) =0.001
Cardiac reoperation 1,439 (2.9) 206 (6.1) 2.17 (1.87-252) =0.001
Prolonged ventilator 24 h 2,317 (4.6) 456 (13.4) 3.19(2.87-355) <0.001
Deep stemal infection 57 (0.) 7(0.2) 1.81(0.83-397) 0.133
Postoperation atrial fibrillation 12,911 (25.8) 1,010 (29.7) 1.22(1.13-1.31) <0.001
Permanent pacemaker” 1,800 (3.7) 371 (11.2) 330 (2.93-3.71)) <=0.001
Unplanned cardiac surgery 94 (0.2) 15(0.4) 236 (1.37-4.07) 0.002

CENTRAL ILLUSTRATION Mitral Valve Repair for Primary Mitral Regurgitation Is Very Low Risk

4.0 - :
3 Lowest Tercile middle Tercile Highest Tercile | | 'solated MV Repair
55 <0.30% 0.30%-0_64% >064% | | MedianMortality:
= ‘ 0.43%
= 3.0 { 90th percentile:
3 g | 1.66%

g 25 /
220 /
g £1.66%
2 s /
k /
Z 1.0 =
2 S
£ 043% -
g 05 L e—
J: pE—
S
0.0 - - - . - - . - 5
0 1 20 30 40 50 60 70 8 90 100

Badhwar V, et 2L J Am Coll Gardiol. 2023;m(m):m-u.

Percentile of Study Coh

ort

MARSEILLE

In primary rutral regurgitation, apecative mortality ic very fow for (salatad mitral v

SOth percentile 1.66%, 95th percertile 2 58%.

Values are n (%). “Excludes 1,302 cases with previous pacemaker implantation.

Mean mortality risk: 1.16%
Mortality risk was:

<0.5% in patients <65 years of age
<3% in 97% of the total population
>3% in 1/4 patients age > 75

www.hightech-cardio.org
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DM R Recommendations on indications for intervention in O ()
Tnw

severe primary mitral regurgitation S RREENIE

Recommendations Class® Level®

Mitral valve repair is the recommended surgical
technique when the results are expected to be 1 B

563756
durable. ??? %%

Surgery is recommended in symptomatic
patients who are operable and not high I B
rigk 293296

TEER may be considered in symptomatic

patients who fulfil the echocardiographic criteria

of eligibility, are judged inoperable or at high sur- b B
gical risk by the Heart Team and for whom the

¢ : o 299302 2021 ESC Guidelines for the diagnosis and
prOCC‘dUFC IS NOt consi dchd {Utllc- treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

www.hightech-cardio.org
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TEER in DMR : 2 ongoing trials

O
200

MARSEILLE

)

MitraHR / REPAIR MR

TR I AL
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() :
Ll MitraHR

Table 1. Inclusion criteria of the MITRA-HR trial.
Primary mitral regurgitation grade 3+ or 4+
New York Meart Association Class 1l to IV

Mitral valve anatomy appropriate to MitraClip therapy and mitral
valve surgery (repair or replacement)

High surgical risk defined by the local Heart Team as:

— age 275 years and an intermediate MVARC risk (STS score
[repair] 26%, or one frailty index [mild]', or one compeomised
major organ system®, or one possible procedure-specific
impediment®) or

— age <75 years and a high MVARC risk (STS scare [repair] >8%,
or two frailty indices [moderate to severe]', or no more than two
compromised organ systems?, or one possible procedure-specific
impediment?)

Isolated mitral valve pathology

If revascularisation procedures are required, they must be
performed more than 30 days from the intervention (day 0)

INTERVENTIONS 190 YALYULAR DISEASE AND HEART FAILUAE

Affiliation to French social security

142 details in Supplementary Appendix 1

The MITRA-HR study: design and rationale of a randomised
study of MitraClip transcatheter mitral valve repair in patients
with severe primary mitral regurgitation eligible for high-risk
surgery

MARSEILLE

Retour sur les critéres d’inclusion : le STS Score ~ PG/NP

[~ -UnSTSscore26 %
ou ) ) ,
- Aumoins un index de fragilite
- Age275anset - o .
- Au moins un critére de fragilité d'organe
ou
- Au mains un critére de risque opératoire (définitions
| atMURRG
16.5 % des
> patientsde 75

ans et plus [~ - UnSTSscore >8%
ou
- Au moins un index de fragilité

-Age <75 ans et - Ou ) )

- Au moins un critére de fragilité d'organe
ou
- AU moins un critére de risque opératoire (définitions
du MVARCi

12.5 % des

—_— patients de

moins de 75 ans Au total, 16% des

patients valident le

Ajout d'un critére d'inclusion : critere du STS

» Patient de plus de 80 ans et jugé a risque opératoire élevé par la heart team

locale / *\ (‘*‘)
v

(4
linstitut 4

wthorax v

Courtesy P Guérin

~ 200 patients < 330

www.hightech-cardio.org
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REPAIR MR

TR I AL

Inclusion Criteria 200

MARSEILLE

: o5 2 e . . . Severe Primary Mitral Regurgitation
Subjects must meet all of the following inclusion criteria in order to participate in the trial: (Grade IIl/IV per ASE* Criteria)

0 Subject has severe (Grade Ill or greater per the ASE criteria, which includes severity

grades of 3+ and 4+) primary MR as assessed by the echocardlography core-lab Cardiac Surgeon of the Site Heart Team

(mixed etiology is acceptable provided the principal mechanism of action is due to . Exclude
da enerativegrzitralvalse athF;Io l ) S Concurs that the Mitral Valve can be NO .
g P gy ; : . Subject
. . o ) o repaired with a high degree of success
0 The cardiac surgeon of the Site Heart Team (consisting of at least one interventionalist,
and one cardiac surgeon) has confirmed that the subject is a candidste for mitral valve
surgery and the eligibility committee (EC) has confirmed that the subject’s mitral . . : L
valve anatomy is suitable for percutaneous repair with the MitraClip™ device with high Subject Meets all Inclusion/Exclusion Criteria
certainty of achieving MR < mild and the Eligibility Committee Confirms that o Exclude
MR can be Reduced to < Mild with Both Subject

o Subject is symptomatic (NYHA Class II/111/IV) or asymptomatic with LVEF < 60%,
pulmonary artery systolic pressure > 50 mmHg, or LVESD > 40 mm

MitraClip™ and Mitral Valve Repair Surgery

Subject is at least 75 years of age, OR if younger than 75 years, then has:
1. Society of Thoracic Surgeons (STS) Predicted Risk of Mortality (PROM)

Repair Score 2 2%, or

Randomization (1:1)
(N=500)

2. Presence of other comorbidities which may introduce a potential J 1

-specific impediment
. it it Transcatheter Repair—MitraClip Surgical Mitral Valve Repair
e Subject provides written informed consent (Device) (Control)

o Subject is 2 18 years of age

Courtesy Abbott Medical

www.hightech-cardio.org
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Take home message 20w

MARSEILLE

$

- ° °
Clinical Trial Design Principles and ®
int Definiti for T Ll
Mitral Valve Repair and Replacement:

Part 1: Clinical Trial Design Principles

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

“Determining operative risk is central to defining the population for intended use of a new device as well as selecting the appropriate comparator
arm. Current scoring systems such as the Society of Thoracic Surgeons (STS) and EuroSCORE Il indexes may not by themselves be sufficient to
define risk or operability in all patients. Assessment of patient operability (which may define clinical trial eligibility) should be determined by a
local multidisciplinary heart team after comprehensive patient evaluation (including risk score assessment).”

v' Risk N -> TEER results 2
v' FMR: TEER ++ (> surgery)
v" DMR: urgent need for randomized data in the lower risk patients.
-> Please, include in MitraHR !!

guillaume.leurent@chu-rennes.fr
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