AP VALVES 2018
Seoul, Korea, Aug 9-11, 2018

MV and TV Intervention:
Current Status and Future Perspectives

Horst Sievert,

llona Hofmann, Laura Vaskelyte, Sameer Gafoor, Stefan Bertog, Predrag Mati¢, Markus Reinartz,
Bojan Jovanovic, Kolja Sievert, Iris Grunwald, Nalan Schnelle

CardioVascular Center Frankfurt - CVC,
Frankfurt, Germany



Physician name

Horst Sievert

Disclosures

Company

4tech Cardio, Abbott, Ablative Solutions, Ancora
Heart, Bavaria Medizin Technologie GmbH,
Bioventrix, Boston Scientific, Carag, Cardiac
Dimensions, Celonova, Cibiem, CGuard, Comed
B.V., Contego, CVRx, Edwards, Endologix,
Hemoteq, InspireMD, Lifetech, Maquet Getinge
Group, Medtronic, Mitralign, Nuomao Medtech,
Occlutech, pfm Medical, Recor, Renal Guard, Rox
Medical, Terumo, Vascular Dynamics, Vivasure
Medical, Venus, Veryan

Relationship

Consulting fees,
Travel expenses,
Study honoraria



"Aaaaahhh — Mitrall”

"The next TAVI!"



But the mitral is different from the aortic!

- The problem is usually insufficiency, not stenosis

- Multiple etiologies

- Primary goal is repair, not replacement

- Access more difficult

- Imaging more difficult

- Adjacent structures: Coronary arteries, epicardium, chordae

- Usually there is no rigid calcified annulus to anchor a prosthesis

- Mitral annulus is saddle-shaped, larger and contracting during systole
- The maximum pressure is the systolic LV pressure — much higher than the
diastolic aortic pressure

- Paravalvular leak probably less well tolerated

- There is a subvalvular apparatus

- Blockage of the LVOT outflow track is a concern

- Higher risk of clot formation



Over the last decade more than 30 percutaneous mitral
valve repair technigues have been developed

*  Annuloplasty approaches *  Percutaneous Chordal Implants
- Coronary sinus annuloplasty - Babic Chords in patients
« Edwards Monarc stopped - NeoChord CE mark
« Cardiac Dimensions Carillon CE mark - Harpoon in patients
* Viacor Shape Changing Rods (PTMA) stopped - Valtech Vchordal Qbrid)
* NIH-Cerclage in patients - Edge to edge repair
* St. Jude Medical stopped - Mobius (Edwards) stopped
* Ample PS3 2> MVRx in patients - Mitra Flex — TransCardiac Therapeutics
- Direct annuloplasty - Evalve - MitraClip CE mark
« Mitralign Suture-based Plication CE mark - Edwards PASCAL Repair System in patients
Ancona Heart Accucinch in patients HeartStich
Cordis Direct Plication Annuloplasty stopped «  Other mitral valve repair teg@ues
ReCor Medical stopped Mitra Spacer - Cardio ions in patients
QuantumCor RF Annulus Remodeling stopped? Mistral — Mitralix in patients
Valtech Cardioband in patients Middle Peak in patients
MiCardia variable size ring (hybrid) in patients Mitralix in patients
Mitral Solutions (hybrid) St Jude leaflet plication in patients
Millipede IRIS in patients
Valcare Amend in patients

Cardiac Implants

LV Remodeling
- Myocor iCoapsys
- Mardil — BACE device

... which could be an indicator that none of
them really works well




Transcatheter Mitral Valve Repair

Many Players with Different Approaches

Approach Commercial Clinical Implants In Development IP / Abandoned
Edge to Edge E Abbott ESE ST. JUDE MEDICAI
@mitra“gﬂ A oy s ‘VLCARE (;_ARDIA(.

. = ViilraSpan :
ilrecT | -_7‘”9? E"“%;‘mlllipede lle. S/“)} r— ReCor Medical
nnuloplasty /-Valtech St SR i

Indirect €5 CARDIAC Pave)
The ARTO™ System
Chordal Repair ""f-?f-flgHGRD lh-lﬂé)lli&(LDON SMitralix ;»{:Valtech ChordArt™
Enhanced cardicsolutions "middle peck MIHQS,&?T
Coaptation v xh)l da
Ventricular 5‘\‘1/ Q MARDIL MEDICAL MYOCOR
Modification : CIAGIRN

;J BioVentrix




Transcatheter Mitral Valve Repair
Therapies with CE Mark

. . NeoChord . . L
MitraClip DS 1000 Carillon CardioBand Mitralign
Device
Principle Alfieri edge to Chordal implant Coro.narY >Inus Percutaneous Leaflet plication
edge cinching annuloplasty
Transseptal
Approach Transseptal Transapical Coronary Sinus (24 Fr delivery Retrograde
system) aortic
Number of >50,000 >300 >500 ~100 ~100
Implants
Year
Received 2008 2012 2009 2015 2016
CE Mark




Devices with CE mark

» MitraClip
» Mitralign
» Carillon

» Valtech

* Neochord



MitraClip




Catheter Mitral Valve Repair

2003 - 2017

100__ 80_ 100 400

500

®m non CE devices
Mitralign

m Cardioband
Neochord
Carillon

m MitraClip

This one does work!



EVEREST Il MitraClip 5-Year Results

Death (Re-) Surgery

1.0 4 o 1.0 4
MitraClip (N=178) Surgery (N=80)
| —
09 g 0.9
Dy 1= - - -
g 08+ i Surgery (N=80) _;_‘ g 0.8 MitraClip (N=178)

3.7% i o ST —
> 07 82.3% g 07 78.8% !
a 1year 81.29 w 97.4% -

- /0 ~ T4 R
o =& w 892.5%
= 05 Syears 2 o5 5years
© c
o =)
E 04 § 04
2 034 Basalne 6 Mopms 12Montis 16 Months 2ZYsars 3 Years 4 Years ©Years s 3 Dassling & Months fZ2Months 16 Months ZYears JYears AYeas SYears
= MiraClip ¥ A Risk 178 165 1653 154 143 133 119 58 c 034 MitraClip # M Risk 178 136 128 128 17 108 e 45
a Surgsry  #AL RISk 80 75 70 70 65 &7 52 24 o Suigery  #Al Risk 80 75 63 63 63 54 49 21
o 02- £ 02-
= )
o o
0.1 E 0.14
0.0
T J ! .' T ! T v 1 T J 1 1 ¥ 00 T T T T T T T T T T T T T T
0 140 280 420 560 700 840 980 1120 1260 1400 1540 1680 1820 0 140 280 420 560 700 640 980 1120 1260 1400 1540 1680 1820
Days Post Index Procedure Days Post Index Procedure

. Regarding survival, MitraClip is * Functional result is not as good

as good as surgery as surgery
* Need for surgery after MitraClip

comes from early failure — not

late failure
Feldman T, Kar S, Mauri L et al. J Am Coll Cardiol 2015



MitraClip for
functional mitral regurgitation (FMR)

» COAPT Trial - completed enrolment

- RESHAPE HF2 Trial

- MATTERHORN

* MITRA-FR (ISS) - completed enrolment



The new MitraClip NT/XT

* Nitinol grippers with 120° opening

* Enhanced steerabillity of the
delivery system

* M knob rotation more sensitive

* Faclilitated delivery system removal

 Larger version




Devices with CE mark

» MitraClip
» Mitralign
» Carillon

» VValtech

* Neochord



Mitralign

* Pledgets are delivered
percutaneously through the
posterior annulus

« The annulus is plicated




Mitralign for
Tricuspid
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Devices with CE mark

» MitraClip
» Mitralign
» Carillon

» VValtech

* Neochord



Carillon

Coronary Sinus Annuloplasty approach



Carillon

Venogram Distal Anchor Deployed ension to Plicate Tissue Device Released
* Adjustable * Peri-procedural assessment
o Recaptu rable * Mitral insufficiency

* Circumflex artery



Carillon

before after 1 month




Devices with CE mark

» MitraClip
» Mitralign
» Carillon

» Valtech

* Neochord



Valtech-Cardioband
Direct Annuloplasty With A Surgical-like Ring Implanted Percutaneously

« Supraannular fixation by anchors
« Implanted via a transeptal approach
« Echo/fluoroscopic guidance

Result: Acute Animal

F Maisano, CSI



Annular Reconstruction by 30% Reduction in Septo Lateral (A-P)
Dimension, 90% patients with MR<2+ At 12 Months By Core Lab
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Devices with CE mark

» MitraClip
» Mitralign
» Carillon

» VValtech

* Neochord



NeoChord DS1000
Artificial Chordae Delivery System

Delivery Instrument

Leaflet Capture
Verification Monitor

'\

b < -

Suture Cartridge
Transapical Approach
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Neochord




In clinical trials/compassionate use

* MVRX * Mistral

- AMEND Valcare * Mitra Spacer

» Millipede * Hapoon

» Mitral Cerclage * VenTouch - Mardil

* Ancona Heart
« PASCAL



Transcatheter Mitral Valve Replacement




Transcatheter mitral valve implantation

Edwards CardiAQ In patients  ValveXchange
Edwards Fortis In patients  MitrAssist

Neovasc Tiara In patients  Braile Quattuor
Abbott Tendyne In patients  Cephea

Medtronic Intrepid In patients  Direct Flow

HighLife In patients  Sinomed Accufit
M-valve In patients  MitralHeal

Caisson In patients  HT Consultant Saturn
NCSI NaviGate In patients  Lutter valve

St. Jude Transcatheter Technologies Tresillo
Micro Interventional Verso

Valtech CardioValve Transmural Systems



Mitral valve interventions

MitraClip Is currently the leading concept in the field of
mitral valve repair
Many others are in an earlier stage

- we do not know yet which ones will really make it into clinical
practice

Like Iin surgery, there will not be just one solution
- We will need different techniques for different morphologies,
often in combination

Mitral valve implantation is developing very fast but

there are problems we did not expect initially
- LVOT obstruction, thrombus formation, ...



The “Forgotten” Tricuspid Valve



Tricuspid regurgitation (TR)
Is frequent and important

- Prevalence in the general I S o
population 0.8% i B I
- increasing with age ? o - E_H_H.“_:;;;;::{.E'"!_ |

. TR is common in patients with s -
mitral valve disease o1 -

avs O 100 300 500 yago - 800 11400 13041 1200

® It iS an independent prEdiCtor # al Risk 4106 3153 2248 1581 1043 573 183

1 Haoure 1. KaplarM eier arvivd airves for dl pdients with triospid
Of MmO rta | Ity regurgtation (I'R). Survivd is dagnificantly worse in patients with moder—
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Groves et al., Br Heart J (1991); Singh et al., Am J Cardidl (1999); Nath et al., ] Am Coll Card (2004)



Catheter treatment of tricuspid valve insufficiency

* More technical challenges compared to other valve interventions:
- Proximity of AV node and RCA
- Leaflets and chordae are thinner than in mitral
- Thin RV wall
- Many patients have pacemaker leads
 Patient selection is difficult
- difficult assessment of symptoms, variability of clinical status ...
- when is it to late and when too early?
* Imaging is difficult
« All technigues are in an early stage
- Less than 1000 patients treated worldwide including 600 Clips



Transcatheter Tricuspid Repair and Replacement

e MitraClip for tricuspid
e FORMA (Spacer)

e Mistral

e Mitralign = Trialign

e 4Tech

e TRAIPTA

e Millipede

e Carc

e Carc
e Cava
e Cava

ioband TR

1aC
Vd

ve

mplants
ve implants

e Valve in surgical valve

e Tricuspid valve implantation
- NaviGate
- Trisol



Before Clip 2 months after Clip

CVC Frankfurt



TRILUMINATE - TVRS

TVRS
MitraClip NT

Multicenter trial ongoing



Trialign replicates a surgical procedure (Kay Procedure)

Kay converts an incompetent tricuspid
into a competent bicuspid valve

® 15t Pledget is placed at
the Antero-Posterior
Commissure

® 2" pledget is placed at
the Septo-Posterior
Commissure

® Pledgets are cinched
together obliterating
the posterior leaflet




4Tech TriCinch

F. Maisano



Cardioband TR gm.
(Valtech) e

Ton-Nu, T.-T. et al. Circulation 2006; 114 143 149

 Annuloplasty technique CE marked for mitral valve
e Same implant and delivery system
e CE mark for TR in 2018
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NaviGate
Tricuspid Valve Stent and Delivery Systems

e Nitinol Tapered Stent

e Height 21 mm

e Annular Winglets and leaflet anchors
e Sizes= 36 40, 44, 48, 52 mm.

e Xenogeneic Pericardium

Samir Kapadia




Navigate tricuspid valve implantation
1st patient in Frankfurt

after




Tricuspid valve interventions

e Like in the mitral position, we will need different
repair techniques for different morphologies, may
be in combination

* Imaging is even more complex and even more
important than in most other interventions
including mitral

e Current results of repair are promising but not
optimal yet

* Tricuspid valve implantation has taken off



