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Modern Epidemiology of Heart Valve Disease
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Modern Epidemiology of Heart Valve Disease
(rheumatic heart disease mortality rate)
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Burden of valvular heart diseases in the developed countries
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Modern Epidemiology of Heart Valve Disease
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Type of VHD

[ 5001 patients }

Native Valve Disease Previous Intervention
3547 (71%) 1454 (29%)
Aortic Mitral Multiple Right Conservative Valve
Replacement
45% 34% 20% 1% 19% 81%
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Functional Mitral Regurgitation

Table 1. Prevalence of secondary mitral regurgitation in chronic heart failure with left ventricular dysfunction

Mean age, Mean Ischemic heart
n years LVEF (%) Recruitment disease, % MR, % MR severity
Varadarajan et al.™> 370 65 21 Heart failure clinic 39 94 15% grade 3/4; 14% grade 4/4
Rossi et al.”” 1256 67 32 Hospitalized patients in 4 centres 61 73 24% severe*
Agricola et al. . 198 66 33 Hospital cohort 0 65 50% severe*
Bursi et al.”” 469 60 30 Outpatient clinic in 2 centres 36 95 30% grade 3/4; 14% grade 4/4
Deja et al.™ 1212 60 27 Randomized trial (99 centres); indication 100 64 18% moderate or severe

for CABG and EF < 35%

CABG, coronary artery bypass grafting; EF, ejection fraction; LVEF, left ventricular EF; MR, mitral regurgitation.
* Effective regurgitant area > 0.20 cm” and/or regurgitant volume > 30 mL.

Canadianjournal of Cardiology 30 (2014) 962e970
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Outcomes of Unoperated Severe MR
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Mitral Regurgitation in Portugal

« EPICA study - 130.000 patients with HF and compromised EF
« considering a 4% prevalence of severe MR

 we should aspect a total of 5.200 patients

Prevalence of chronic heart failure in Southwestern Europe: the EPICA study. Eur J Heart Fail. 2002 Aug;4(4):531-9.
Mitral regurgitation in patients with advanced systolic heart failure.) Card Fail. 2004;10:285-91.
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Heart Failure Devices in Portugal

« Portuguese National Registry on Cardiac Electrophysiology,
2013 and 2014

e ICDs 779/ CRTs 477 — total 1256

(moderate or severe MR in 1/3 = 414 patients)

Portuguese National Registry on Cardiac Electrophysiology, 2013 and 2014.
Cavaco D, Morgado F, Bonhorst D. Rev Port Cardiol. 2016 Jul-Aug;35(7-8):407-12.
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Mitral Disease in Portugal

« 2.572 valvular surgeries in 2015 (Portugal)
 15% MR surgeries (386 patients) according w/ European Survey

2011 2012 | 2013 2014 2015 | A2011-15

Cirurgia CARDIACA - Total 5918 5937 6266 6114 6403 8.20%
Coronarias 1864 1779 1851 1890 1724

-7,51%
¢/ CEC 1024 938 913 907 823
s/ CEC 840 841 938 983 901
Valvulares 1923 2182 2161 2349 2572

33,75%

Rede Nacional de Especialidade Hospitalar e de Referenciacido CIRURGIA CARDIOTORACICA, Ministério da Saude, 30 Junho de 2016



Transcatheter MV Repair: Device Landscape 2016

Edge-to-edge MV replacement MV replacement (cont)
» MitraClip ** » Edwards CardiAQ * MitralHeal
» MitraFlex » Edwards Fortis * HT Consultant Saturn
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Devices for TMV repair with CE approval

Current number of Surgical

Leaflet coaptation Edge-to-edge repair Transfemoral

Chordae Chordae

implantation U Sl implantation Foeae
aan::J(ll(i;elcatsty 2009 >100 No Transjugular
Direct annuloplasty 2015 >100 Flexible ring Transfemoral

5 Direct annuloplasty 2016 >100 Commissuroplasty LTz

retrograde
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TECHNOLOGICAL INNOVATION: CARDIOLOGY'S BRAVE NEW WORLD

Mitraclip Therapy: a new hope

The original Alfieri concept

* Double-orifice suture technique developed by
Prof. Ottavio Alfieri

* First published results in 1998 illustrated
proven benefit in selected pathologic conditions

* Dr. Fred St. Goar, interventional cardiologist had
patient successfully treated with edge-to-edge surgery

+ Conceived several ideas for percutaneous valve repair

» Founded Evalve 1999 in to develop minimally invasive
approach to treat mitral regurgitation based on the
Alfieri technique
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TECHNOLOGICAL INNOVATION: CARDIOLOGY'S BRAVE NEW WORLD

Mitraclip Therapy: a new hope

The way to the mainstream

Randomized Controlled
Trials to start HiRide*
ACCESS Europe (Commercial Registry) MATTERHORN*
(567 Commercial Patients Enrolled) COAPT (Currently Enroling) | RESHAPE-HF2*

-
_—

High Risk Study

EVEREST | (Feasibility Study)
(78 Patients Enrolled)

(55 Patients Enrolled)

= >
EVEREST Il REALISM (Continued Access) Mitra.FR*
(Randomized (965 Patients Enrolled) (Randomized Controlled Trial)
First Implant Controlled Trial) CE Mark Available | (Cumently Enroling)
(279 Patients Enrolled) inUS.
*Investigator Sponsored Study
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TECHNOLOGICAL INNOVATION: CARDIOLOGY'S BRAVE NEW WORLD

Mitraclip Therapy: a new hope

Growing Body of Clinical Evidence

Demonstrated overall concept, clinical
RCT safety and effectiveness

Registries

Addressed specific
patient populations

Large cohorts*

COAPT, MitraFR, RESHAPE-HF2 (ISS) Randomized
trials of MitraClip versus optimal medical therapy

*large cohort is defined as >50 patients

Baldus et. al. TRAMI Registry EHJ 2012 ; Grasso et. al. GRASP Registry. Am J Cardiol. 2013 May

Treede H et al. J Thorac Cardiovasc Surg. 2011 Oct 26; Auricchio et al. PERMIT-CARE J Am Coll Cardiol. 2011; 58(21):2183-9 ; Scandura et al. J. Am. S. Echo 2012. / Franzen O et al. Eur J Heart Fail 2011; 13(5):569-576
H.etal.. Eur J C: Surgery. 2013: July 17 ;
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@ Europern Haan Joun ESC/EACTS GUIDELINES {l§

@ Guidelines on the management of valvular heart

Indication for primary MR " dicue gersion 201

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

“Percutaneous edge-to-edge procedure may be consideredin patients with
symptomatic severe primary MR who fulfill the echo criteria of eligibility, are
judged inoperable or at high surgicalrisk by a ‘heartteam’, and have a life

expectancy greater than 1 year (recommendation class lIb, 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 surgicalrisk by a team of cardiologists and cardiac surgeons, and who
have a life expectancy greaterthan 1 year (recommendation class Ilb, level of
evidence C).” page 25

Source: http://www.escardio.org/guidelines-surveys/esc-guidelines/ Pages/valvul ar-heart-diseas e.as px
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ACC/AHA 2014 Guidelines for the Management
of Patients With Valvular Heart Disease

Nishimura, RA et al.
2014 AHA/ACC Valvular Heart Disease Guideline

MV repair 1s reasonable in asymptomatic patients with chronic severe
primary MR (stage C1) with preserved LV function (LVEF >60% and
LVESD <40 mm) in whom the likelihood of a successful and durable Ila B
repair without residual MR 1s >95% with an expected mortality rate of
<1% when performed at a Heart Valve Center of Excellence

MV repair 1s reasonable for asymptomatic patients with chronic severe
nonrheumatic primary MR (stage C1) and preserved LV function in
whom there is a high likelihood of a successful and durable repair with Ila B
1) new onset of AF or 2) resting pulmonary hypertension (PA systolic
arterial pressure =50 mm Hg)

Concomitant MV repair is reasonable in patients with chronic moderate
primary MR (stage B) undergoing cardiac surgery for other indications
MV surgery may be considered in symptomatic patients with chronic
severe primary MR and LVEF <30% (stage D)

MV repair may be considered in patients with theumatic mitral valve
disease when surgical treatment 1s indicated if a durable and successful
repair is likely or if the reliability of long-term anticoagulation

arnman o e mann mand Lo sy 4imanntdo

(149, 203, 205-
209)

(154, 205, 210-
215)

Ila c N/A

IIb © N/A

IIb B (194, 202, 203)

Transcatheter MV repair may be considered for severely symptomatic
patients (NYHA class III'TV) with chronic severe primary MR (stage D)
who have a reasonable life expectancy but a prohibitive surgical risk
because of severe comorbidities

VLV K should not be perrormed Iofr treatment oI 1solated severe primary

MR limited to less than one half of the posterior leaflet unless MV - B (195-198)

repair has been attempted and was unsuccessful

Ib B (216)




Global MitraClip Experience
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TECHNOLOGICAL INNOVATION: CARDIOLOGY'S BRAVE NEW WORLD

Mitraclip Therapy: a new hope

MitraClip - the way to the mainstream (> 40,000 patients treated)

Treating Centers 734
BatientslGnclEr el Over
35,0
Implant Rate! 97%
Functional MR2 64%

Degenerative MR23 22%
Mixed 14%
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MitraClip Portugal

70
60
50
40
30
20

10

2013 2014 2015 2016



Insuficiéncia mitral, onde estamos e para onde vamos?

Eduardo Infante de Oliveira, HSM, CHLN, CAML

MITRACLIP PORTUGAL

Ano Casos Espanha Casos Portugal Casos Italia
2014 82 (2 clips/milhdo hab) 10 (1clip/ 1 milh&o hab) 613 (10.2 clips/milh&o hab)
2015 160 (3.5 clips/milhdo hab) | 45 (4.5 clips/ milhdo hab) 713 (11.9 clips/milh&o hab)
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TECHNOLOGICAL INNOVATION: CARDIOLOGY'S BRAVE NEW WORLD

Mitraclip Therapy: a new hope

Anatomical restrictions

Recommended criteria’

Moderate to severe MR
(Grade 3 or more out of 4 grades)

Pathology in A2-P2 area

Coaptation length > 2 mm
(depending on leaflet mobility)

Coaptation

< 11mm

Coaptation depth < 11 mm
Flail gap < 10 mm
Flail width <15 mm

Mitral valve orifice area > 4cm?
(depending on leaflet mobility)

Mobile leaflet length > 1 cm
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Annuloplasty — the next step:

The transcatheter valve technology pipeline for treatment of adult valvular heart disease. European Heart Journal 2016; 37:2226-2239.
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Cardioband, a transcatheter surgicallike direct mitral valve annuloplasty system: early results of the feasibility trial. F. Maisano et al. European Heart Journal 2016
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Percutaneous Direct Annuloplasty With
Cardioband to Treat Recurrent Mitral
Regurgitation After MitraClip Implantation

Azeem Latib, MBBCn,*"” Marco B. Ancona, MD," Luca Ferri, MD,” Matteo Montorfano, MD,” Antonio Mangieri, MD,"
Damiano Regazzoli, MD," Francesco Giannini, MD,” Fabrizio Monaco, MD," Manuela Giglio, MD,®
Stefano De Servi, MD,’ Ottavio Alfieri, MD, Antonio Colombo, MD,*" Eustachio Agricola, MD"

J Am Coll Cardiol Intv. 2016; doi: 10.1016/j.jcin.2016.06.028
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TECHNOLOGICAL INNOVATION: CARDIOLOGY'S BRAVE NEW WORLD
Replacement
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TECHNOLOGICAL INNOVATION: CARDIOLOGY'S BRAVE NEW WORLD

Replacement

TVT: Mitral Valves and Human Implants (Oct. 2015)
Company | Product, Access | Development |N pts,

Year of first side Status Clinical

human implant implants
Edwards Fortis, 2014 TA Stopped >20 i""”’

VU

Tendyne Lutter, 2014 TA Clinical 17 \{dé@ &
Neovasc Tiara, 2014 TA Clinical 8
CardiAQ — 2012 |TA, TS |Clinical 9 R
Edwards NP
Twelve- Intrepid, 2015 |TA Clinical ? |Picture not
Medtronic available

The transcatheter valve technology pipeline for treatment of adult valvular heart disease. European Heart Journal 2016; 37:2226-2239.




Insuficiéncia mitral, onde estamos e para onde vamos?

Eduardo Infante de Oliveira, HSM, CHLN, CAML

"‘ tctMD/the heart beat News Conferences Slides &
» NEWS - INTERVENTIONAL

£ Edwards Lifesciences Pauses

in Transcatheter Mitral Valve Study to Work
G Out Design Issues

<]

In a call with investors, Edwards remained vague about the
design complication, but was optimistic the trial will
continue.

9 y Michael O'Riordan
)
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ArdiAQ
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TECHNOLOGICAL INNOVATION: CARDIOLOGY'S BRAVE NEW WORLD

Special indications:

Valve-in-Valve Mitral

Circulation Cardiovascular Interventions August 2011 vol. 4 no. 4 396-398

Aprovacao CE Edwards Sapiens XT
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TECHNOLOGICAL INNOVATION: CARDIOLOGY'S BRAVE NEW WORLD

Special indications:

Valve-in-Ring
Mitral

JACC 2011 No.24 Vol.58 2475-80
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TECHNOLOGICAL INNOVATION: CARDIOLOGY'S BRAVE NEW WORLD

The Calcified Native Valve

J y —
/&% Aortic bioprosthesis
i ey

Hassan et al, Circulation 2013;128:e74-e76. Sinning et al, Eur Heart J 2013.

Guerrero et al, CCl 2014;83:E287-291. Fassa et al, JACC Cardiovasc Interv 2014;7:696-7.
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The future of transcatheter mitral valve interventions:
competitive or complementary role of repair vs. replacement?

TMVI - transcatheter mitral valve implantation:

Advantages
« Simplicity
* \ersatility

¢ Predictable results

The future of transcatheter mitral valve interventions: competitive or complementary role of repair vs. Replacement?. Eur Heart J 2015;36:1651-9



Insuficiéncia mitral, onde estamos e para onde vamos?

Eduardo Infante de Oliveira, HSM, CHLN, CAML

The future of transcatheter mitral valve interventions:
competitive or complementary role of repair vs. replacement?

TMVI - transcatheter mitral valve implantation:

Challenges
* Dynamic mitral structure

* Asymmetric anatomy

* Deliverability (profile, rigidity)

+ Fixation (notrelying on radial force)

* Need for chronic oral anticoagulation (?)
* Risk of LVOT, CS, and LCX obstruction

* Risk of para-valvular leak

The future of transcatheter mitral valve interventions: competitive or complementary role of repair vs. Replacement?. Eur Heart J 2015;36:1651-9
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The future of transcatheter mitral valve interventions:
competitive or complementary role of repair vs. replacement?

TMVRep, transcatheter mitral valve repair:

Advantages

* More natural haemodynamics

* No need for long-term anticoagulation

* Favourable safety profile

The future of transcatheter mitral valve interventions: competitive or complementary role of repair vs. Replacement?. Eur Heart J 2015;36:1651-9



Insuficiéncia mitral, onde estamos e para onde vamos?

Eduardo Infante de Oliveira, HSM, CHLN, CAML

The future of transcatheter mitral valve interventions:
competitive or complementary role of repair vs. replacement?

TMVRep, transcatheter mitral valve repair:

Challenges

* Need for advanced imaging

» Variability of disease/need for multiple devices
* Possible need for combined therapies

» Steeper learning curve

* Residual/recurrent regurgitation

The future of transcatheter mitral valve interventions: competitive or complementary role of repair vs. Replacement?. Eur Heart J 2015;36:1651-9
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Believe It: Mitral Valve Repair Beats Replacement for Severe Regurgitation,
Registry Shows (MIDA)

Survival: Mitral Valve Repair vs Replacement

Repair Replacement | P Value

Operative Mortality

Overall 1.3% 4.7% <0.001

Propensity-Matched 0.2% 4.4% <0.001

20-Year Survival

Overall 46% 23% <0.001

Propensity-Matched 41% 249% <0.001

Lazam S, Vanoverschelde, J-L, Tribouilloy C, et al. Twenty-year outcome after mitral repair versus replacement for severe degenerative mitral regurgitation. Analysis of a large, prospective, multicenter international registry. Circulation. 2016
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Prolapse or Flail Length (mm)

20

15

10

DEGENRATIVE MITRAL VALVE DISEASE

Valve Replacement

1
\

Annuloplasty + Leaflet Repair

4.0

6.0

Mitral Valve Size (cm?)

Percutaneous mitral valve repair and replacement: a new landmark for structural heart interventions”. European Heart Journal 2016; 37:826-828.
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B
FUNCTIONAL MITRAL VALVE DISEASE
Valve Replacement
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Percutaneous mitral valve repair and replacement: a new landmark for structural heart interventions”. European Heart Journal 2016; 37:826-828.
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