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" *Traitement cardiopathie +/- plastie mitrale
*STICH

Indications for mitral valve surgery in
chronic secondary mitral regurgitation
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ACTUALISATIONS
ET PERSPECTIVES
EN PATHOLOGIE
CARDIOVASCULAIRE

Class?® Level®

Revascularisation possible / Revascularisation impossible
ou now indiquée

Surgery is indicated in patients with severe

MR* undergoing CABG, and LVEF >30%.

& L & Surgery may be considered in patients
Surgery should be considered in patients with with severe MR, LVEF >30%, who
moderate MR undergoing CABG.? remain symptomatic despite optimal -
Surgery should be considered in medical management (including CRT if
symptomatic patients with severe MR, LVEF indicated) and have low comorbidity, when
<30%, option for revascularization, and revascularization is not indicated.
evidence of viability.

*Pronostic moindre / IM organiques
*Population différente

Joint Task Force on the Management of Valvular Heart Disease of the European Society of Cardiology (ESC), European Association for Cardio-Thoracic
Surgery (EACTS), Vahanian A, Alfieri O, Andreotti F, Antunes MJ, et al. Guidelines on the management of valvular heart disease (version 2012). Eur Heart J.

oct 2012;33(19):2451-2496.

Deja MA, Grayburn PA, Sun B, Rao V, She L, Krejca M, et al. Influence of mitral regurgitation repair on survival in the surgical treatment for ischemic heart

failure trial. Circulation. 29 mai 2012;125(21):2639-2648. STICH
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* Récidives fréquentes de I'lM
malgré I'annuloplastie (>20%)
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Mc Gee et al. ] Thorac Cardiovasc Surg 2004;128: 916-24.
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Hazard ratio, 0.79 (95% Cl, 0.42-1.47)
P=0.45

MV replacement

MV repair
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* La chirurgie ADeah
— FE 40% .
3
10
Acker et al.
NEJM 2014; 370: 23-32 ot
No. at Risk
MV repair 126
— PaS d’avantage de MV replacement 125

3 6 9 12
Months

116 114 109 106

109 104 103 101

— Etude marseillaise...
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* Pour résumer : Chirurgie de I'IM secondaire

— Les indications isolées sont rares

* Indiquées si revascularisations avec FE>30%...
— Le geste est a risque
— Les récidives d’IM sur plastie sont fréequentes
— Probablement pas d’effet sur la survie
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Percutaneous P Value for
Subgroup Repair Surgery Difference between Percutaneous Repair and Surgery (%) Interaction
no. of events/ftotal no. (9)

All patients 100/181 (55) 65/89 (73) .
Sex ' 0.97

Male 63/114 (55) 43/59 (73) .

Female 3767 (55) 22/30 (73) . :
Age : 0.009

=70 yr 52/86 (60) 23/38 (61) *

<70 yr 48/95 (51) 42/51 (82) LS
MR '

Functional 26/48 (54) 12/24 (50) - . 0.02

Degenerative 74133 (56) 53/65 (82) < '
CVEF i 006

<60% 35/68 (51) 1528 (54) .

=60% 64/111 (58) 50/61 (82) -

—.'I)O (') SlO
-t -
Surgery Better Percutaneous
Repair
Better

Feldman et al. , NEJM 2011; 364:1395-406
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Feldman et al. , NEJM 2011; 364:1395-406
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PCR Freedom From Mortality in MitraClip and MV

2014

Event Free Survival

surg

ery Groups Comparable Within Etiologies

1.0 - am :
i . DMR MitraClip
0.9 : :
1 I
I DMR Surgery [
0.8 1 i
] I
1 I
_ 1 I
0.7 : FMR MitraClip !
DMR Clip: 97.7% [92.7%, 99.3%)] :
0.6 | DMR Surg: 91.8% [81.3%, 96.5%] FMR Surgery I
FMR Clip:  83.2% [69.1%, 91.3%] —
0.5 FMR Surg: 93.8% [63.2%, 99.1%] :
At 1 year
0.4 DMR Clip: 89.4% [77.7%, 95.2%)]
DMR Surg: 85.9% [60.1%, 95.6%)]
0.3 - FMR Clip: 59.7% [31.6%, 79.4%)]
: : 5 o 5 = = FMR Surg: 55.0% [27.2%, 76.0%]
0.2 e Baseline  \yonths Months Months Months  Months , At S5 years
RCT Device FMR 48 39 33 31 26 o
0.1 | _RCT Device DMR 130 119 110 102 93 49
' RCT Surgery FMR 18 15 13 11 9 8
0.0 RCT Surgery DMR 62 55 52 46 43 16 EVEREST Il RCT
’ T T T T | | | | T T T T T T
0 140 280 420 560 700 840 980 1120 1260 1400 1540 1680 1820

Kaplan-Meier estimate

Days Post Index Procedure

1k
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FMR (n = 264) DMR (n = 85)
Pre-Clip Post-Clip A p Value Pre-Clip Post-Clip A p Value
LVEDV, ml 1711 £90.2 167.0 £90.8 4.1 0.212 1189 +579 1131+543 5.8 0.265
LVESV, ml 1N6.3+71.3 114.8 +78.4 1.5 0.634 54.0+324 565+334 -25 0.313
LA volume, ml 1225 £59.7 1134 +£57.9 9.1 0.029 114.1+854 993+63.2 14.8 0.040
(LVEF, % 371 +£13.6 37.0 £ 135 0.1 0.792\ 59.9 + 9.3 55.5 £ 9.6 44 <0.001
Degree of <0.001 <0.001
MR, %
None/mild 1.0 71.9 0 721
Moderate 14.3 26.1 9.8 26.2
\ Severe 84.7 2.0 ) 90.2 1.6
MR quantification
EROA, cm? 0.42 +0.15 - - 0.46 + 0.18 — -
VC, mm 75 +27 - - 7.6 £29 - -
RV, ml 511+ 27.7 - - 62.7 + 21.3 - -
Mean TMG, mmHg 1.9 +1.3 34 121 -1.5 <0.001 hrianilE: 36 £1.6 -1.3 0.003
SPAP, mm Hg 442 +13.2 39.2 +11.2 5 <0.001 535+16.9 4341122 10.2 0.001

Nickenig et al.

, JACC 2014, 64:875-84
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I 100,00

Improvement in 6BMWT (meters)

Improvement in LV EF (%)

250

Reduction in end diastolic volume (cc)

-22,0- 100
Reduction in end systolic volume (cc)

-12,00-1
Reduction in sPAP (mmHg)

-40,00 B0

Reduction in left atrial volume (cc)

FMR :
Median follow-up
of 9 months (6 to 12)

-150 -100 -50 0

50 100 150

Figure 4. Change of functional and echocardiographic data at follow-up.

Fabrizio D’Ascenzio et al. , Am J Cardiol 2015; 116:325-331
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(@) *
S - . T +19%
-(CJ ——
*GC-J' 0% 0% s T
S 28%| [0,
o) | *
Q- 50%- o J_ _|.
1
-100%- mPAP mPCWP vPCWP EDP Cl

Gaemperli et al. Circulation. 2013;127:1018-1027
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I o EVEREST High Surgical Risk Cohort
Hospitalization for CHF

Age (years) 76 = 10

2 75 years, (%) 57 B 12months prior to MitraClip (N=211)

(7] 12 months following MitraClip (N=203)

Predicted Mortality 1, (%) 15 }

Prior Cardiac Surgery, (%) 58 0.8

History Myocardial Infarction, (%) a9 2 :':: l 47%

Prior Stroke, (%) 14 g 0:5‘ Reduction

COPD/Chronic Lung Disease, (%) 30 § 0.4-

Moderate to Severe Renal Failure, (%) 31 E 0.3-

History Atrial Fibrillation, (%) 64 < o2

Diabetes Mellitus, (%) 40 o';j

Siection Fraction <30% (9 : CHF Hospitalization Rate

LW IESE> () a2 EVEREST Il High Surgical Risk Cohort - EwroPCR 2011

NYHA Class Ill or IV, (%) 86

Etiology— Functional MR, (%) 71

TBased on STS 2 12% or an assigned mortality 12% for
pre-specified co-morbidities

Whitelow et al. JACC 2012; 59: 130-39
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100% - Survival of Transcatheter
Mitral Valve
Repair Compared With
Surgical
75% and Conservative

Survival probability
(9))
o
R

25%

0%

Percutaneous MV-repair

Surgical treatment
Conservative treatment

l I l I |
0 500 1000 1500 2000

Days
Swaans et al. , JACC intervention 2014; 7:875-81

Treatment in
High-Surgical-Risk
Patients

EuroSCORE:
Mitraclip (23.9£16.1%)
Surgery (14.24+8.9%)

Conservative (18.7+13.2%)

p <0.0001)
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All-cause survival

predicted by Heart failure model (Seattle HF model)

No at risk

194

1.0

qo). —_ Predicted survival SHFM
T
© Observed surviva
S Kaplan-Meier-analysis
Time frame 0-30 30-180 180-365 365-730
(days)
ﬂ'_ 1| All cause death 14 12 14 9
@)
Cause of death 5~ Multiorgan 12-pump failure 14-pump-failure 9-pump failure
failure before
(\l_ . discharge
@) 2--Pump Failure
before discharge
7--pump failure
@) N after discharge
o
| | | | |

137

100

72

60

Follow up (years)

Schau et al. Journal of Cardiology 2015.
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Inoperable or at high surgical risk +++ \

Severe LV dysfunction +++
— I ntProBNP >10000 ?

— LVESV > 110 ml

— Ischemic etiology

— NYHA 4

— Tricuspid insuficiency > 2

— TAPSE<15 mm

— Comorbidities

°\Patients non-responders to cardiac resynchronization therapy
(CRT) ? /
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ACTUALISATIONS
ET PERSPECTIVE
EN PATHOLOGIE
CARDIOVASCULAIRE

* EF > 30% and revascularisation : which one ? Angioplasty or surgery ?

Management of Valvular Heart Disease

Indication for primary MR

Q Guidelines on the management of valvular heart

disease (version 2012)

The Joint Task Force on the Management of Valvular Heart Discase
of the European Sodety of Cardiology (ESC) and the European
Association for Cardio-Thoracic Surgery (EACTS)

Author/Task Force Mermbers: Aloc Vahanian (Chairperson) (France)®, Ottavio Alfiert
(Chairperson)” (aly), Felicha Andreotti (Italy), Mameel J. Antunes (Portugal),
Gonzalo Barén-Esquivias (Spain), Helenut Baumgartmer (G fr.5vy),

Michael Andrew Borger (Germany), Thierry P. Carvel (Switzedand), Michelo De Bonis
(lealy), Arturo Evangelista (Spain), Volkmar Falk (Switzs e vd), Bermard lung
(France), Patrizio Lancellotti (Belgium), Lue Pierard MBeigium), Sesanna Price (UK),
Hans-Joachim Schifers (Germany), Gerbard Schole ([ Sermany), Janiea Stepinska
(Peland), Karl Swedberg (Sweden), Johanna Talkiroerg (The Netherlands),

Ulrich Otto Yon Oppell (UK), Stephan Windechnr (Switzerland), jose Luls Zamorano
(Spain), Marian Zembala (Poland)

“Percutaneous edge-to-edge procedure may be considered in patients with symptomatic
severe primary MR who fulfill the echo criteria of eligibility, are judged inoperable or at
high surgical risk by a ‘heart team’ , and have a life expectancy greater than 1 year
(recommendation class IIb, level of evidence C).” page 21

Indication for secondary MR

“The percutaneous mitral clip procedure may be considered in patients with symptomatic
severe secondary MR despite optimal medical therapy (including CRT if indicated), who
fulfill the echo criteria of eligibility, are judged inoperable or at high surgical risk by a
team of cardiologists and cardiac surgeons, and who have a life expectancy greater than 1
year (recommendation class IIb, level of evidence C).” page 25




The MITRA-FR study: design and rationale of a randomised study of percutaneous ||‘:\;O
\ mitral valve repair compared with optimal medical management alone for severe e
) secondary mitral regurgitation

Jean-Frangois Obadia'-2*, MD, PhD; Xavier Armoiry3#, PharmD, PhD; Bernard lung3, MD, PhD; Thierry Lefévre®, MD; Nathan Mewton?, MD, PhD: David
Messika-Zeitoun®, MD, PhD; Bertrand Cormier®, MD; Julien Berthiller3, MSc; Delphine Maucort-Boulch®, MD, PhD; Florent Boutitie®, PhD; Bernadette

Vaz’, PharmD, MSc; Jean-Noel Trochu®, MD, PhD; Alec Vahanian®, MD, PhD

Symptomatic secondary
MR patient screened

l

Eligibility criteria met? )
Heart Team validation? | NO—» Patient not
Echacardiographic eligible

Furolntervention  ~°
2015 Mar;10(11):1354-60 .

288 patients randomised to
experimental or control arm

Egerimestalom | Contolam

¥ v
144 patients 144 patients
pMVR within 21 days Optimal medical
after randomisation therapy alone
+
Optimal
medical therapy
4

v A
30-day, 6, 12, and 24-month follow-up
after randomisation

26/09/2015 MITRA.fr - Réunion investigateur
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Napoléon lll. Empereur des Francais (1852-1870).
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The NEW ENGLAN D
JOURNAL o MEDICINE

Percutaneous Repair or Surgery for Mitral Regurgitation

Ted Feldman, M.D., Elyse Foster, M.D., Don Glower, M.D., Saibal Kar, M.D., Michael ). Rinaldi, M.D,,
Peter S. Fail, M.D., Richard W. Smalling, M.D., Ph.D., Robert Siegel, M.D., Geoffrey A. Rose, M.D.,

Eric Engeron, M.D., Catalin Loghin, M.D., Alfredo Trento, M.D., Eric R. Skipper, M.D., Tommy Fudge, M.D.,

George V. Letsou, M.D., Joseph M. Massaro, Ph.D., and Laura Mauri, M.D., M.Sc.,
for the EVEREST Il Investigators*

Feldman et al. , NEJM 2011; 364:1395-406
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Primary Effectiveness:
Freedom from death, MV surgery/re-operation or 3+ or 4+ MR

Difference: Percutaneous — Surgery (%, 95% CI)

1 Year ! L §  p=0.0007
-30.3% -17.8% -5.2%
2 Years = " i p=0.04

-28.0%  -14.5%  -1.0%:

-40% -30% -20% -10% 0% 10% 20% 30% 40%
Favors Surgery Favors Percutaneous

Superiority of surgery compare to Mitraclip
+NorthShore 25
""" Evanston Hospital EVEREST II RCT — ACC 2011 Investigational Device only in the U.S. Not available for sale in the U.S.
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EVEREST II Randomized Clinical Trial
Study Design

279 Patients enrolled at 37 sites

Significant MR (3+-4+)
Specific Anatomical Criteria

Randomized 2:1

4 \

Device Group Control Group

MitraClip System Surgical Repair or Replacement
N=184 N=95

! ’
Echocardiography Core Lab and Clinical Follow-Up:

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

See Disclaimer on Page 2




Baseline Demographics & Co-morbidities
Intention to Treat

Percutaneous Surgery
Patient Demographics % % P-value
N=184 N=95
[Degenerative MR Etiology 73 73 0.81]
Anterior leaflet involvement (prolapse or flail) 31 26
Posterior leaflet involvement only (prolapse or flail) 39 45
Neither prolapse nor flail (thickened leaflets) 3 2
Functional MR Etiology 27 27 0.81
NYHA Functional Class III/IV 51 47 0.61
MR Severity: 3+ to 4+ 96 93 0.48
Mean Ejection Fraction (%) 60 61 0.65
Mean LVIDs (cm) 3 3.5 0.16

" Evanston Bospital | EVEREST II RCT - ACC 2011 Investigational Device only in the U.S. Not available for sale in the U.S.



Safety Endpoint: 30 Day MAE
Intention to Treat

# (%) Patients experiencing event
30 Day MAE Percutaneous Surgery
(N=180) (N=94)
Death 2 (1.1%) 2 (2.1%)
Major Stroke 2 (1.1%) 2 (2.1%)
Re-operation of Mitral Valve 0 1(1.1%)
Urgent / Emergent CV Surgery 4 (2.2%) 4 (4.3%)
Myocardial Infarction 0 0
Renal Failure 1 (0.6%) 0
Deep Wound Infection 0 0
Ventilation > 48 hrs 0 4 (4.3%)
New Onset Permanent Atrial Fib 2 (1.1%) 0
Septicemia 0 0
GI Complication Requiring Surgery 2 (1.1%) 0
Transfusions > 2 units 24 (13.3%) 42 (44.7%)
TOTAL % of Patients with MAE 15.0% 47.9%
p<0.001; (95% CI: -20.7%, -45.0%)

#NorthShore

" Evanston Hospital EVEREST IT RCT — ACC 2011

11

Investigational Device only in the U.S. Not available for sale in the U.S.



Primary Effectiveness Endpoint

= Effectiveness defined as freedom from death,
MV surgery/re-operation or 3+ or 4+ MR

= Two analyses performed:

1. Intention to Treat

- Any mitral valve surgery following percutaneous repair
was considered an “endpoint” event

2. Comparison of Treatment Strategies

- Mitral valve surgery following unsuccessful in-hospital
percutaneous repair is not considered an “endpoint”
event

#NorthShore 1%

N pvanston Hobpital EVEREST II RCT — ACC 2011 Investigational Device only in the U.S. Not available for sale in the U.S.



Primary Effectiveness Analyses at 1 and 2 Years
Difference Between Percutaneous & Surgery

Intention to Treat Analysis

Primary Effectiveness:
Freedom from death, MV surgery/re-operation or 3+ or 4+ MR

Difference: Percutaneous — Surgery (%, 95% CI)

1 Year : i i p=0.0007
-30.3% -17.8% -5.2%
2 Years : ¥ : p=0.04

-28.0%  -14.5%  -1.0%

-40%  -30% -20% -10% 0%  10%  20%  30%  40%
$ Favors Surgery | Favors Percutaneous o

Superiority of surgery compare to Mitracli
:I'N rti Si re P V4 gery P P 17

" Evanstos Nospitel EVEREST II RCT — ACC 2011 Investigational Device only in the U.S. Not available for sale in the U.S.



Primary Effectiveness Analyses at 1 and 2 Years

Difference Between Percutaneous & Surgery
Comparison of Treatment Strategies Analysis

Primary Effectiveness:

Freedom from death, MV surgery/re-operation or 3+ or 4+ MR

Difference: Percutaneous — Surgery (%, 95% CI)

1 Year

2 Years

| E— = p=0.42
-18.0%  -5.6% | 6.8%

| m ; p=0.67
-171%  -3.5%  10.0%

-40%

#Nm&ore

Eheanlly MU MIENSysletn
Evanston Hospital

-30% -20%  -10% 0% 10% 20% 30%  40%

Favors Surgery -avors Percutaneous
Equivalence between surgery and Mitraclip 21
EVEREST II RCT — ACC 2011 Investigational Device only in the U.S. Not available for sale in the U.S.






Primary Effectiveness Analyses at 1 and 2 Years

Difference Between Percutaneous & Surgery
Comparison of Treatment Strategies Analysis

Primary Effectiveness:

Freedom from death, MV surgery/re-operation or 3+ or 4+ MR

Difference: Percutaneous — Surgery (%, 95% CI)

1 Year

2 Years

| E— = p=0.42
-18.0%  -5.6% | 6.8%

| m ; p=0.67
-171%  -3.5%  10.0%

-40%

#Nm&ore

Eheanlly MU MIENSysletn
Evanston Hospital

-30% -20%  -10% 0% 10% 20% 30%  40%

Favors Surgery -avors Percutaneous
Equivalence between surgery and Mitraclip 21
EVEREST II RCT — ACC 2011 Investigational Device only in the U.S. Not available for sale in the U.S.



CENTRAL ILLUSTRATION 5-Year Clinical Outcomes: Percutaneous Repair and Surgery for Mitral Regurgitation

A. Freedom From Death, MV Surgery or Reoperation B. Freedom From Death HPAOTUAL,SATQ
ET PERSPECTIVES

CARDIOVASCULAIRE

0.8+ 0.8+ —
0.6+ 0.6
04+ 0.4 +
0.2 4 0.2+
s RCT Device (n = 178) wes RCT Device (n = 178)
s RCT Surgery (n = 80) wess RCT Surgery (n = 80) F |d
0.0 T T T T T T 0.0- T T T T T T T e m a n
0 6 12 24 36 48 60 0 6 12 24 36 48 60 J A C C
Patients At Risk Months Patients At Risk Months
Device Group 178 136 128 nz 109 98 45 DeviceGroup 178 165 158 143 133 18 58 20 1 5
ControlGroup 80 75 69 63 54 49 21 ControlGroup 80 76 70 65 57 52 24

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

C. Freedom From MV Surgery or Reoperation

1.04 1.0 :\
: ‘\-_
|
0.8+ 0.8 :
T B— |
i
0.6 0.6+ |
i
|
0.4 0.4 :
}
i
I
0.2- 024 |
ws RCT Device (n = 178) : wes RCT Device (n = 136)
we RCT Surgery (n = 80) : s RCT Surgery (n = 75)
0.0 0.04 )
T LA L\ T 1 T T T L L\ T 1 \
0 6 12 24 36 48 60 0 6 12 24 36 48 60
Patients At Risk Months Patients At Risk Months
DeviceGroup 178 136 128 n7z 109 o8 45 DeviceGroup 178 136 128 n7 109 98 45

ControlGroup 80 75 69 63 54 49 21 ControlGroup 80 75 69 63 54 49 21
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e Patients avec insuffisance mitrale sévere, d’origine dégénérative,
symptomatique malgré une prise en charge médicale optimale, non
eligibles a la chirurgie et répondant aux criteres
échocardiographiques d’éligibilité.

* Tous ces criteres et en particulier la contre-indication chirurgicale
doivent étre validés par une équipe multidisciplinaire ad hoc.

e Les patients ayant une espérance de vie inférieure a un an compte
tenu de facteurs extracardiagues (comorbidités) ne sont pas
éligibles a la technique (non indication).

* ASA2
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Fucci C, Sandrelli L, Pardini A, et al: Improved results with mitral valve repair
using new surgical techniques. Eur J Cardiothorac Surg 1995;9:621-627.

Alfieri O, Ozkan J: Spotlight: Ottavio Alfieri MD, FETCS,
FESC. Circulation 2010;122:F19-F21.
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e Mitraclip = Alfieri ?

e Equation :

e Edge to edge a lI'aveugle + anneau + sternotomie + CEC
(Alfieri)

e \/S

e Edge to edge guidée — anneau - sternotomie - CEC
(Mitraclip)
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o Alfieri ? Alfieri_and colleagues' recommend implanting_an

annuloplasty ring at the time of EtE repair. Animal
studies have found that peak stitch tension occurs in
diastole, at the maximum annulus diameter, hence the
durability of the EtE stitch without annuloplasty has
been questioned.*® However, there has been no long-
term patient follow-up to suggest that replair fails if an
annuloplasty ring has not been used. |

In all three of our cases, the patients were elderly,
frail, and required complex surgery to other parts of
the heart. Each had a severely calcified mitral annulus

Fucci C, Sandrelli L, Pardini A, et al: Improved results with mitral valve repair
using new surgical techniques. Eur J Cardiothorac Surg 1995;9:621-627.
Alfieri O, Ozkan J: Spotlight: Ottavio Alfieri MD, FETCS,

FESC. Circulation 2010;122:F19-F21.
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Figure 2. Overall freedom from reoperation. Dotted lines depict SE estimates for the mean actuarial freedom from the
reoperation curve.
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Ca ne marche pas sans annuloplastie ?
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Figure 4. Freedom from reoperation in patients who received an annuloplasty procedure versus those who did not.
Dotted lines depict SE estimates for the actuarial curves.



1. Capture of the two leaflets

2. Traction of the leaflets :

3. Creation of a bridle

4. Restriction of the antero-posterior annulus diameter
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Schmidt et al. European Heart Journal

Is it just an experimental finding ?

Reduction in annulus area according to

etiology and number of clips
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Figure 4 Relative reduction of mitral annulus area with 1 and 2

clips given as boxplot (Tukey Method)

— Cardiovascular Imaging (2013) 14, 851-857
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1. Restriction of the antero posterior diameter
2. Increase in coaptation lenght and coaptation area (A2 P2)
Responsible for MR reduction

Al Amri et al. Eurolnterv 2015;11(5) 126-01
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Chirurgie ou Percutané
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UNIVERSITATSmedizin. MitraClip
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Rek ktion Ersammplanmon Darstellung auf Grundlage der Leistungsstatistik der DGTHG

Die Daten 1935 - 2010 wurden mit freundlicher Genehmiguno dem Herzbericht 2010 entnommen




Merci pour votre attention




