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The Mitral Valve is Complex

* MR may be caused by problems with:

Mitral valve leaflets
Chordae tendinae
Papillary muscles
Annulus

Left Ventricle

Left Atrium
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Mitral Valve Regurgitation

» Mitral regurgitation
categorized as “primary” or
“secondary” MR

» Problem with the door
(leaflets) vs. the frame
(ventricle)
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Categories of MR

*Primary MR: Valve leaflets are the problem
*Usually caused by prolapse or flail
*Myxomatous degeneration or fibroelastic
deficiency

FPS: 36.4/36.4
BP: 106/74 mmHg
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Categories of MR

*Secondary (functional) MR: Ventricle is the
problem
*Underlying cardiomyopathy
*Annular dilatation; chordal tethering
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Pathophysiology of Mitral Regurgitation

Backward flow of blood from LV to LA (Systolic)
™
l ,4 Left atrial enlargement
Increased :
LA volume and
pressure l
l Increased
pulmonary
Increased LV filling VEeNnous pressures
(Increased LVEDV) l
J, Pulmonary
edema
Increased SV
b 4

Blood ejected into aorta
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Volume Overload (in chronic MR)

LV Volume Overload

|
LV Dilates (Eccentric LVH)

l

Progressive remodeling leads to increased wall
stress, systolic dysfunction, and heart failure

Both primary and secondary MR increase risk

of adverse outcomes and mortality
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Severe MR Due to Flail

Natural History

100 -
Surgery or death 90+3%
80 - 82+4%
- 0,
Incidence ©Y 63x8%
0 Surger
(%) 20 gery
20
0 .
0 2 4 6 8 10
Years after diagnosis
Patients 229 114 83 50 20 7
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Treatment for Severe Primary MR

*Surgical repair can be curative

*Surgical repair can often be very low risk
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Treatment for Severe Primary MR

Class 1 Indications:

e Surgical repair indicated when:

— Symptoms are present

or
— LV is dilated (LVESD = 40 mm) or LV EF < 60%

And is reasonable even before any of the

above (2a)

2020 ACC/AHA Guideline for the Management
Dartmouth-Hitchcock p— of Patients With Valvular Heart Disease

s

A Report of the American College of Cardiology/American Heart
Association Joint Committee on Clinical Practice Guidelines




Isolated prolapse of
the posterior middle scallop

Surgical MV Repair T

Ruptured
chorda tendinea

Gore-Tex

These techniques are difficult to replicate
with a catheter

B3

. i ransfer
Missing primary

chorda tendinea

Reapproximation . " “Completed
of remaining tissue sliding plasty

Secondary
- chorda tendinea

Annuloplasty 2
fing ring
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But in Higher-Risk Patients...
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EVEREST Il (Landmark Clinical Trial)

» 279 older patients with symptomatic 3-4+ MR

» Randomized 2:1 to TEER vs. conventional mitral valve
surgery (repair or replacement)

» Primary composite endpoint = freedom from death,
repeat surgery, 3-4+ MR at 12 months

» Primary safety endpoint = composite of MAE within
30 days

Percutaneous Repair or Surgery for Mitral Regurgitation

Ted Feldman, M.D., Elyse Foster, M.D., Donald D. Glower, M.D., Saibal Kar, M.D., Michael J. Rinaldi, M.D.,

Dartmouth-Hitchcock == ' Peter S. Fail, M.D., Rllchard W Smalling, M.D., Ph.D., Robert §|ege\, MD Geoffrey A. Rose, M.D.,
GEISEL Eric Engeron, M.D., Catalin Loghin, M.D., Alfredo Trento, M.D., Eric R. Skipper, M.D., Tommy Fudge, M.D.,
M SIN George V. Letsou, M.D., Joseph M. Massaro, Ph.D., and Laura Mauri, M.D., for the EVEREST Il Investigators®

2 Citen Q) Voicine




Table 2. Primary Efficacy End Point at 12 Months and Major Adverse Events at 30 Days in the Intention-to-Treat

Population.*
Percutaneous
Event Repair Surgery P Value
ro. (%)
Primary efficacy end point
Freedom from death, from surgery for mitral-valve dysfunction, 100 (55) 65 (73) 0.007
and from grade 3+ or 4+ mitral regurgitationt

Death 11 (6) 5 (6) 1.00

Surgery for mitral-valve dysfunction} 37 (20) 2(2) <0.001

Grade 3+ or 4+ mitral regurgitation 38 (21) 18 (20) 1.00
Major adverse event at 30 daysf|j
Any major adverse event 27 (15) 45 (48) <0.001Y
Any major adverse event excluding transfusion 9 (5) 9 (10) 0.23
Death 2 (1) 2 (2) 0.89
Myocardial infarction 0 0 NA
Reoperation for failed surgical repair or replacement 0 1(1) 0.74
Urgent or emergency cardiovascular surgery for adverse event 4(2) 4(4) 0.57
Major stroke 2 (1) 2(2) 0.89
Renal failure 1(<1) 0 1.00
Deep wound infection 0 0 NA
Mechanical ventilation for >48 hr 0 4 (4) 0.02
Gastrointestinal complication requiring surgery 21 0 0.78
New onset of permanent atrial fibrillation 2(1) 0 0.78
Septicemia 0 0 MNA
Transfusion of =2 units of blood 24 (13) 42 (45) <0.001
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> TEER less
effective than
surgery at
reducing MR

> TEER has
superior
safety profile

» Comparable
overall
survival at 4
years

Feldman T et al. NEJM 2011.



MitraClip Clip Delivery System
Approved October 24, 2013

Indication for Use:

The MitraClip Clip Delivery System is indicated for the
percutaneocus reduction of significant symptomatic mitral
regurgitation (MR 2 3+) due to primary abnormality of the mitral
apparatus [degenerative MR] in patients who have been
determined to be at prohibitive risk for mitral valve surgery by a
heart team, which includes a cardiac surgeon experienced in
mitral valve surgery and a cardiologist experienced in mitral valve
disease, and in whom existing comorbidities would not preclude
the expected benefit from reduction of the mitral regurgitation.
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The devica is steered until aligned over

the origin of the regurgitant jet, and

the open dip is adwanced inbo
the l=ft ventride

through a catheter that is placed
in the femaral vein, proceeds

,  uptheinferior vena cava

into the right atrium, and
crosses the atrial septum
into the left
~ atrium

gurgitation

Symptomatic

et

_L Prohibitive risk

re—

transcatheter therapy?
% No

Yes l
® Sungical rapair is prefamad over replacement for primary MR
1GOMT for heart Tailure

IGDMT for other candiae problems such as HTM, HLD, alc.

Scom and peefarential referral o expenenced MV surgeon at
Heart vaive Centes

) Focused Update of the 2017 ACC

rt Consensus Decision Pathway
i@ Management of
| Regurgitation

the American College of Cardiology Solution Set Oversight Committee




Secondary “Functional” Mitral Regurgitation

y

A Pathophysiologic basis of secondary MR

NORMAL MYOCARDIUM

HEART FAILURE

closing forces

in balance

hering forces

normal mitral valve
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closing forces

‘ | out ofbalance

Tethering forces

1. INCREASED TETHERING FORCES
- LV dilation
- LV sphericity
- LV segmental dyskinesia
- PM displacement
- PM dyssynchrony
- PM asymmetry
- Annular dilation
- Annular flattening

2. DECREASED
CLOSING FORCES
- Reduced LV contractility
- LV dyssynchrony
- increased LA-pressure
- reduced mitral
annulus contraction

3. ALTERED
MITRALVALVE
FUNCTION
- decreased area growth
- increased thickening

Tethering forces ++ HF

Fibrotic maladaptive mitral valve

—> Restrictive valve
motion

Mullens W, Martens P. Circulation 2019.



COAPT (Landmark Clinical Trial)

» 614 patients with symptomatic moderate-to-severe secondary
MR; LVEF 20-50%

> Randomized 1:1 to TEER + OMT vs. OMT alone

» Primary effectiveness endpoint = composite of all HF
hospitalizations within 24 months

» Primary safety endpoint = freedom from device-related

complications at 12 months
Transcatheter Mitral-Valve Repair
in Patients with Heart Failure

G.W. Stone, J.A. Lindenfeld, W.T. Abraham, S. Kar, D.S. Lim, J.M. Mishell,
B. Whisenant, P.A. Grayburn, M. Rinaldi, S.R. Kapadia, V. Rajagopal,
|J. Sarembock, A. Brieke, S.O. Marx, D.J. Cohen, N.J. Weissman,
and M.J. Mack, for the COAPT Investigators*
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C Death from Any Cause

Patients Who Died from
Any Cause (%)

No. at Risk

Control group
Device group

100
80- ,
Hazard ratio, 0.62 (95% Cl, 0.46—0.82)
P<0.001
;E.ﬂ-_
Control group
40—
204 Device group

0 3 6 9 12 15 18 21 24

Months since Randomization

312 294 271 245 1219 176 145 121 83
302 286 269 253 236 191 178 161 124



News Release

Abbott

Abbott Receives FDA Approval for Expanded Indication
for MitraClip™ Device

= The world's first minimally invazive mitral valve
to-treat heart failure patients with clinically signi
= Approval is based on groundbreaking pivotal dat:
» New indication significantly expands number of g
treated with the MitraClip device

air device now approved to help difficul
it secondary mitral regurgitation

om the COAPT™ Trial

ple with mitral regurgitation that can be

MitraClip™ MitraClip™

+5 mm’
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FIGURE 98 Intervention for Symptomatic Secondary MR

‘Moderate to severe or severe secondary
MR and heart failure
with LVEF <50%

|

i

B Intervention for Symptomatic Secondary MR

) [ Ongoing HF

l'f'as Continue GDMT

*Responsa 1o GDMT andfor CAT is
evaiuated 3 monihs after
Dptimization.

Thortic valve raplacement, rooty
ascending sortic raplacement,
Incuspad vahe mpair of reptacemant,
sanrgical ablation of ainal fbnifation,
[ 8

Continue

indicated?
Yes No
l . 2 = 1
CABG or PCl as part
ofa comprehensive lﬂ!tlat; ;;;?Pﬂslﬁ'
My lnlﬁf'fﬂ;;'l::ﬂmp;r mDT for HFwith Vv [~
A consensus " systolic dysfunction
L 5
——
CABG preferred or need
for other! surgery?
Nﬂi
—>| PeyTMV 'MVRR

symptoms?

[ Ongoing HF

»  CRT+GDMT

tCandidacy for TWVT Is dapendani on
anatomic findings and consioeration
of MR severty In relaton to =
WETETICLESD B7E,

.

wantricugar psakst device
ThiVr mot feasitie,

™V
4

AAD = antiarrhythmic drug; AF, atrial fibrillation; CABG = coronary artery
agement and therapy; HF = heart failure; LVEF = left ventricular ejection f
mitral valve repair or replacement; PCl = percutaneous coronary interven

= guideline-directed
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Case: 75 year old male with dyspnea on exertion

Past Medical History:
 CAD s/p PCI LAD

e Severe mitral valve
regurgitation

 Pulmonary hypertension

o Atrial fibrillation/flutter on A/C
 Type |l DM with Stage Il CKD

« OSA

* Diverticulitis s/p colectomy
and colostomy
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Transcatheter Mitral Valve Therapy in the US

Monthly volumes of SMVR and TEER

Volume per mo, No.

550+
500+
450

4001 "o

350+ .
300-
250+
200-
150+
100+
50+

n-
v

Surgical repair

Transcatheter repair

X 1.25-

Annualized ratio of TEER to SMVR

150+

1.00+
0.751

0.501

TEER-to-SMVR ratio

0.251

L o

0

2012 2013 2014 2015 2016 2017 2018 2019 2020

2

Year
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Year

May 4, 2022

Trends in Transcatheter vs Surgical Mitral Valve
Repair Among Medicare Beneficiaries, 2012 to 2019

Michael N. Young mp! Stephen Kearing MSZ; Mazen A. Albaghdadi, MD, Msc: et al

T Author Affiliations | Article Information

JAMA Cardiol. 2022;7(7).770-772. doi:10.1001/jamacardio.2022.0775
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Mitral Disease not amenable to TEER

» Mitral annular calcification

» Mixed mitral valve disease (MR + MS)

» Failed surgical bioprosthetic mitral valve ring
» Failed surgical bioprosthetic mitral valve

Hi
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The MITRAL Trial

Mitral Implantation of TRAnscatheter valLves

Inclusion criteria

' v '
Native mitral valve Valve-in-ring Valve-in-valve
(MAC)
Calcific mitral stenosis Failing surgical ring Failing bioprosthesis
(MVA < 1.5 cm?) Severe MR or MS Severe MR or mitral

Severe MR + moderate MS  \vHA Il or greater stenosis

NYHA Il or greater Not surgical candidate NYHA Il or greater
Not surgical candidate Not surgical candidate

» 91 patients in non-randomized open label study 2015-2018
> Safety and feasibility of TAVR in the Mitral Position
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Transcatheter Mitral Valve-In-Valve

CENTRAL ILLUSTRATION: 30-Day and 1-Year Outcomes of Mitral Valve-in-
Valve in the Mitral Implantation of Transcatheter Valves Trial

Median STS score 9.4%
30-day mortality 3.3%
1-year mortality 3.3%

NYHA Class Kaplan-Meier Survival Curve for MViV 6-Minute Walk Test
p<0.001 (paired, n=28) 100 =y p<0.001 (paired, n=19)
P e T T )
p<0.001 (paired, n=29) p=0.002 (paired, n=19) ‘
T . 400 —
- —_— —_ ()
7 [ | ¢ g |
E:« 2 80 £ 300- ‘
4= 754 =
5 = g \
5 34 £ o 607 2 ‘
Q| 67 =% & 200 |
“5 50 E 40 = |
B : |
g 251 i 2 2 100 |
% ‘ 48 34 20 E |
& = B A =
0- | S—1 [T I 04 ((o] 0
Screening 30 Days 1 Year o & o g 2 Baseline 30Days 1 Year

Time since procedure (months)
[DClass | [JClass Il [CJClass Ill [ Class IV

©Maycn Clinic

Guerrero, M. et al. J Am Coll Cardiol Intv. 2021;14(8):859-72.
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Transcatheter Mitral Valve-in-Ring

y

CENTRAL ILLUSTRATION: 30-Day and 1-Year Outcomes of Valve-in-Ring in
the Mitral Implantation of Transcatheter Valves Trial

Median STS score 7.6%
30-day mortality 6.7%
1-year mortality 23.3%

NYHA Class Kaplan-Meier Survival Curve for MViR 6-Minute Walk Test
p<0.001 (paired, n=19) 1004 T
p<0.001 (paired, n=28) _‘_Ll—l - s LiCl T
100 - 80 l_l_l_ 4004  P=0.02 (paired, n=19)

754 1

(2]
o
I

o 43 50
50

N
(=]
I

Survival probability (%)

254 —

Proportion of patients (%)
S

n 35 =
23 © n=23

0 L | = l____|

(=)
o

Screening 30 Days 1 Year v Ti e & d ( 9th) L Baseline 30 Days 1 Year
[cClass| [IClass Il [[Class Ill [ Class IV LHCSINCEI DIDCECULENTON IS

© Mayo Clinic

Guerrero, M. et al. J Am Coll Cardiol Intv. 2021;14(8):846-58.
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Transcatheter Mitral Valve-in-MAC

CENTRAL ILLUSTRATION: 30-Day and 1-Year Outcomes of Valve-in-Mitral
Annular Calcification in the Mitral Implantation of Transcatheter Valves Trial

Transseptal ViMAC 30-day mortality=6.7%
Transatrial ViMAC 30-day mortality=21.4%
Similar all-cause mortality at 1 year
Sustained improvement of symptoms at 1 year in both groups

NYHA Class | Kaplan-Meier Survival Curve for VIMAC NYHA Class |
p=0.031 [paired, na5) p=0,007 {palred, A=10
P=0105 (paired, Re11) p=0.02 (paired) =14}
1wod g 1ag 00
£ | ; I_I =
n o g Ly L 5 7
g s, L 5
| B3 % 60+ Treatment arm %
= 501 g —— Transatrial it
5 L) sl — Transseptal g
Bl A el p=053 E 5
E ol £
04 — T o 0
Screening 30 Days 1 Year o 3 6 9 12 Screening 30 Days 1 Year
E s []Class || [HCass i BEClass IV TImE slm mdum ':mﬂﬂths] [ Chess | [ Class |l [ Class i W Class (¥
Transatrial Transseptal

mﬂmﬂ*

Guerrero, M. et al. J Am Coll Cardiol Intv. 2021;14(8):830-45.

Dartmouth-Hitchcock

A Gt

| GEISEL

MEDICINE
AT DARTMOUTH



Case: 90 year old male with h/o MVR
(31 Carpentier Edwards) 2005, HTN, PTSD

» Primary symptoms of shortness of breath,
orthopnea, and PND

»TTE: LVEF 60%, mean MV gradient 17
mmHg at 64 bpm. 3-4+ MR
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N XB8-2t
+30 16Hz
7.3cm

3D Zoom

C 49730

Res_
XRES ON

TEE: Two leaflets
non-mobile, MVA
0.94, mean gradient
19 mmHg at 81 bpm,
3+ anterior MR
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Transseptal
puncture

Atrial
septostomy

TMVR
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+19.3
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Investigational TMVR Devices

2)

CardiaQ TMVR

EvoqueTMVR

HighLife TMVR

FIGURE 1 | Percutanecus mitral valves devices.

Fortis TMVR

CardioValve TMVR
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TABLE 2 | Transcathetar mitral vale davicas.

Davica Manufacture Access Anchoring Valve size Effactiva Valve Recaptura Shapea Frame Loaflets
Tendyra Abbott TAZ Fr Apical tethar Outer {zaaling) frame Intra-anmaar Fully [O-shaped (outer  Nitinol, double Porcine pericardium,
ranges 3043 mm in recapturabia stent) Circular frame; trilaafiat
tha 3L dimension and systam after {inner frarme) Salf-axpandablo
34-500inthe IC compiete
dimension deploymeant
Intregpid Madtronic TA 33 Radhal force and Inmer stert—27 mm Intra-anmular Mo Circutar Double stent, Boving pericardium,
sub-annular claats [(Cwuter stent—43, 46, seff-expanding, trilcafiat
and 50 mim) nitinol
TIARA MNeovasc TA 32, 36 Fr 3 ventricutar anchoring 35 and 40mm Intra-annular Mo D-shapad Salf-axpanding, Bowinea pericardium,
tabs {onto the fibrous nitinal trileafict
trigone and postesior
shelf of tha annuies)
Cardialy Edwards TATF33 Mitral anmulus caplure 30mm Supra-annuiar No Circular Salf-axpanding, Bowine paricardium,
L fasciances with native lesflat nitinol trilaaifict
engagament
Sapions Edwards THTA 20 Fr. Mitinol dock systom 2 Intra-annuiar Mo Circutar Badoon- Bovine paericardium,
hA3 Lifesciencas expandabia, trileafict
cobalt-chromium
frame
Caisson LivaNova TF31 F 4 sub-annutar 364, Supra-annuiar  Recapturable [D-shapad 2 components Porcing Pericardium,
anchorning fest 424, retrievable fanchor trileafiet
3 atrial 428 and valve};
holding features Mitinal,
self-expandable.
HighLifa Highlifa TAZQ Fr. (TF External anchor, vahve 31 mm Intra-anmular No Circular 2 components Bowina paricandium,
SAS artery for loop  in sub-annular mitral [ring and vake), trileaifiot
placamant) ring Mitinal,
saff-expandable
Fortis Edwards TA4Z Fr. 2 opposing paddlas 29 mm Intra-anmular Mo Circular Cloth-covarad, Bovina pericardium,
Lifesciances seff-cxpanding, trileaflat
ritinal
CardioValve CardioVale TF28-Fr 24 focal 3 sizes [range Intra-anmular i Circutar Dual nitingt Bowine paricardium,
"sandwiching” points A0-40mmy) frama trilcafict
Evoque Edwards TF28-Fr BExdemal anchor 2 =sizes (44 and Intra-anmular i Circutar Self-axpanding, Bowving
Lifesciances 48 mm) mitinol with fabric  pencardium, trileaflet
skirt to minimize
paravahular leak
Fr, French; TA, transagical; TF, fransfomoral.
Dartmouth-Hitchcock

MEDICINE

AT DARTMOUTH

Gheorghe et al. Devices for MV-Replacement and Complications.

)HEART VASCULAR
//// CENTE(?PC\



ENCIRCLE TRIAL

The ENCIRCLE Trial is studying the safety and effectiveness of the
Edwards SAPIEN M3 System in patients with severe mitral regurgitation

Commercially Unsuitable Cohort*

Subjects must be symptomatic, have at least 3+ mitral regurgitation (MR), and be deemed unsuitable for
commercially available surgical or transcatheter treatment options

Anatomical Criteria

Computed Tomography (CT) Echocardiography (Echo)

o Commissural diameter € 45mm + FMR, DMR or Mixed

o LV diameter (1cm below annulus) =35mm e MR=3+

» Nosignificant risk of LVOT obstruction as o LVEF=30%
assessed by CT Core Lab o LVEDD < 70mm

» No calcification that would interfere with « No commissural jet, flail, or prolapse that
SAPIEN M3 system would increase risk of PVL

» Nosevere RV dysfunction
+ Nosevere pHTN

Dartmouth-Hitchcock
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Trial Design

The ENCIRCLE trial has a main study and two registries, enrolling subjects deemed unsuitable for commercially available
surgical or transcatheter treatment options.T

Subjects deemed unsuitable for commercial treatment options
as assessed by Heart Team

Main Study MAC Registry Failed TEER Registry

(n=Upto300) (n=100) (n=100)

PRIMARY ENDPOINT:
Death & Heart Failure Rehospitalization at 1 year

Follow-up: 30 days, 6 mos, 1 year and annually through 5 years

Dartmouth-Hitchcock
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ENCIRCLE

SAPIEN M3 System Transcatheter Mitral Valve
Replacement via Transseptal Access

PI: Michael Young, MD

Objective: To establish the safety and effectiveness of the
SAPIEN M3 system in subjects with symptomatic, at
least 3+ mitral regurgitation (MR) for whom
commercially available surgical or transcatheter
treatment options are deemed unsuitable due to
clinical, anatomic or technical considerations.

Rationale: There is an unmet clinical need to provide
treatment options to patients with at least 3+ MR,
despite optimized medical therapy, who are not
amenable to currently available surgical or
transcatheter methods. This study will evaluate whether
the SAPIEN M3 system is safe and effective in treating
this patient population.

Eligible Patients:

Inclusion

* 18 years of age or older

 MR> 3+

» NYHA functional class >l

* Unsuitable for commercially available surgical or
transcatheter treatment options

Research Nurse: Learn more at

Erin Downey, RN clinicaltrial.gov
Phone: 5-6134 by scanning the
Pager: 7261 QR code!

Sapien M3 Valve

Dartmouth-Hitchcock
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Case: Elderly female with prior sternotomy,
ischemic CM, and severe functional MR

» NYHA Class IV symptomatology with DOE, orthopnea, and BLE
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AGENDA

|.  Primary and Secondary Mitral Valve Regurgitation
»  Where we are: Transcatheter Edge-to-Edge Repair (TEER)

Il.  Mitral Regurgitation +/- Calcific Mitral Stenosis
» Where we are going: Transcatheter Mitral Valve Replacement (TMVR)

lll. Tricuspid Valve Regurgitation
» How we get there: Innovation

\ |
Rightside 1 1A Left side

V. Multidisciplinary Heart Team ofheart
» Who we are: DHMC

Pulmonary
valve

Anterior
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Tricuspid Valve Regurgitation

Free Ventricular Wall
» Primary or secondary pathology

» Often secondary to left heart pathologies \\\ * f ff
that can lead to RV pressure/volume changes \\ //:'

over time

» Annular dilatation is asymmetric and progressive

» Tricuspid valve disease is not always treated
concomitantly with left heart surgery

» Operation for severe functional tricuspid
regurgitation carries higher conferred risk

Dartmouth-Hitchcock — . .
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Tricuspid valve edge-to-edge repair

* “Bicuspidalization” of the tricuspid valve (Kay procedure) studied as a potential
transcatheter option for FTR

Figure 3. “Zipping technique” to achieve bicuspidalisation of the tricuspid valve. A) Schematic view of the tricuspid valve treated with three
MitraClips. B) Corresponding fluoroscopic view following implantation of three MitraClips.

- Vismara et al. JACC Interventions 2016.
Dartmouth-Hitchcoc] —e
/// HEART & VASCULAR | &g CEISEL Braun et al. Eurolntervention 2017.
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Early observational data (Mitraclip in TV)

i

p=0.001

=

p<0.001

p<0.001

-

T
EROA at baseine

T
£ROA before ischarge

5

Dartmouth-Hitchcock
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Mean age 76.6 +/- 10 years; 93%
NYHA llI-1V; prevalent
cardiovascular comorbidities

97% procedural success

TR not completely eliminated and
often reduced by one grade 2>

> Improvement in NYHA class

> Discharge 6 MWT improved
compared to baseline

Nickenig et al. Circulation 2017.



Early observational data (Mitraclip in TV)

A NYHA B
100- All TV-Clip MV+TV-Clip
90 - NYHA IV .
80 2
70
60 - NYHA Il -
90 -
40 1 9
30- NYHA I
20 - 1
10 -
0- NYHA |
BL IM BL IM BL IM :
ENYHAIV BENYHAN BENYHAI B NYHA| D e
 Mean TR grade decreased from 3.4+/-0.6 to 1.8+/-1.0 (p<0.001).
* Improvements in NYHA Class, 6MWT, and QOL (measured by MLHFQ score).
DemmuheEiosPace W GEISEL Braun et al. Eurointervention 2017.
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Early Challenges of Tricuspid TEER

» Complex anatomy of the tricuspid valve with three
leaflets that precludes the “double orifice” strategy
utilized for MR

» TEE visualization of the tricuspid valve leaflet
insertion is challenging compared to TEER

» Outcome data limited to small studies/case series

» Clinical trials ongoing

tmouth-Hi
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Edwards PASCAL TrAnScatheter Valve RePair System Pivotal Clinical Trial (CLASP
Il TR): A prospective, multicenter, randomized, controlled pivotal trial to
evaluate the safety and effectiveness of transcatheter tricuspid valve repair
with the Edwards PASCAL Transcatheter Valve Repair System and optimal
medical therapy (OMT) compared to OMT alone in patients with tricuspid
regurgitation

Short Title: CLASP Il TR Pivotal Clinical Trial

-lr‘ﬂ

I =

-L"

Edwards

7 C 1Ix -
Implant Catheter Handle  Steerable Catheter Handle Guide Sheath Handle
(8) Actuation Button
Actuation Wire Knob Slider Pin 5.8 mm Steerable  Implant
Catheter  Catheter
Relﬁs: 1 55 l l =
I 108 em J]
|[ 118 cm .]|
Paddies
-
Figure 6. PASCAL Implant
Dartmouth-Hitchcock
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First-in-human trials

CENTRAL ILLUSTRATION PASCAL Transcatheter Tricuspid Repair for Severe Tricuspid Regurgitation

100 4
90
801 TR5+
704
60 -
50 4

Percent

401

304

204

10 1

>

L~
Paddles

Baseline Procedural 1 Month
Fam, N.P. et al. J Am Coll Cardiol Intv. 2019;12(24):2488-95.

(A) Structure of the PASCAL implant with central spacer, paddles, and clasps. (B) Tricuspid regurgitation (TR) grade at baseline, post-procedure, and 1-month
follow-up.

Dartmouth-Hitchcock
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FIGURE 1 Case Example of PASCAL Tricuspid Repair

PASCAL

implant

50 mmHg

(A) Massive tricuspid regurgitation (TR) in an echocardiographic apical 4-chamber view with corresponding right ventricular (RV) and right

atrial (RA) pressure waveforms. (B) Mild TR in an apical 4-chamber view with corresponding RV and RA pressure after implantation of
2 PASCAL devices.

Fam NP et al. JACC Interventions 2019.




CLASP Il TR Trial

The Edwards PASCAL TrAnScatheter
Valve RePair System Pivotal Clinical Trial
(CLASP II TR)

*  Prospective, multicenter,
randomized, controlled pivotal trial

* Purpose | Evaluate the safety and
effectiveness of the PASCAL Repair

System and optimal medical therapy
(OMT) compared to OMT alone in
patients with symptomatic severe TR

Dartmouth-Hitchcock
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* Sover TR as assessed by echo lad
Heart Team  [PRrevdebanrvioe Jomcon

Assessment + Intermediate or greater mort ality nsk with tncuspid
surgery

, ' | ,. '
PASCAL Repair System
+ OMT J | OMT alone J
Primary Endpoint at 24 months J
Hierarchical composite endpoint of all-cause mortality, need for surgery on the tricuspid
valve, heart failure hospitalization, and improvement of quality of life
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PASCAL Transcatheter Valve Repair System
Pivotal Clinical Trial

Pl: Michael Young, MD, RPVI

Question: For patients with severe tricuspid regurgitation,
is it safe and effective to use the Edwards PASCAL
transcatheter valve repair system in addition to optimal
medical therapy versus optimal medical therapy alone?

Rationale: Compassionate use of the
PASCAL system in patients with
severe or greater TR showed a
decrease in severity of TR to < 2+,

a decrease in NYHAto1or2,and a |
significant improvement in 6
minute walk distances.

Eligible Patients:

. Severe (4+) or greater functional/degenerative TR
. NYHA lI-IV

. LVEF >25%

. PASP </=70 mmHg

Research Nurse: Learn more at
Hannah Ellis, RN clinicaltrial.gov
Phone: 5-6228 by scanning the
Pager: 7561 QR code!
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‘“My energy has returned. | am
quilting! My daughter was shocked
when she walked in and saw me
mopping and readying to wax my
kitchen floor. | hadn’t done that in
years!” f ‘

CLASPITR

e | e
i\ sl T

ek MO U

nnnnn

sl
.
*q,

Dartmouth-Hitchcock

>HEART VASCULAR
//// CENTE(?PC\




Case: 81 year old female with severe TR, atrial
fibrillation, type Il DM, HTN, h/o colon cancer

» Primary symptoms of shortness of breath and fatigue

» TTE: LVEF 55%, RV mildly dilated with normal systolic
function, RVSP ~41 mmHg, severe (4+/4+) TR.

> TEE: Severe (4+/4+) functional TR due to
malcoaptation due to tricuspid annular dilatation.

Dartmouth-Hitchcock
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Severe Tricuspid Valve Regurgitation — NYHA Class IV
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Transcatheter
TV Repair

Adult Echo TIS0.2 MIO.5
XB-2t
27Hz
8.0cm

xPlane
59%
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Adult Echo TIS0.6 MID4
X8-2t

16Hz

14em o0

PAT T: 37.0C
TEET: 339.5C
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Discharged POD#1

1 month follow-up:
NYHA Class |
TTE with mild residual TR
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Investigational Tricuspid Valve Devices

Leaflet
Coaptation

Devices

Direct Suture
Annuloplasty

Ring
Annuloplasty

Millipede

i f\ » f: IRIS

Cardioband

Valve

MaviGate
Replacement

Evoque

Stented Valves ? Y. i _—
in SVC/IVC KXY e
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AGENDA

IV. Multidisciplinary Heart Team ofheart

Primary and Secondary Mitral Valve Regurgitation
»  Where we are: Transcatheter Edge-to-Edge Repair (TEER)

Mitral Regurgitation +/- Calcific Mitral Stenosis
» Where we are going: Transcatheter Mitral Valve Replacement (TMVR)

Tricuspid Valve Regurgitation
» How we get there: Innovation

Right side ) ! Left side
» Who we are: DHMC

Pulmonary
valve

Anterior
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Multidisciplinary Heart Team

CENTRAL ILLUSTRATION: Successful Management of Valvular Heart Dis-
ease in the Elderly

Surgical
Goals/Benefits Mortality
Likelihood Risk
of Success

with TVT

Improvement in
survival

Mortality

Patient Cutrent
Family Functional

Morbidity including

Improvement in quality id Cultural

of life and functionality loss of independence

Maintaining Prolonged
independence hospitalization

Sz Anticoagulation/
Palliation tcuf severe antiplatelet therapy
Symptoms related bleeding

Values
Status
Heart Team

Goals of
Therapy
Concomitant
CAD and
Valve
Disease

Kodali, S.K. et al. J Am Coll Cardiol. 2018;71(18):2058-72.
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Multidisciplinary Heart Team

ease in the Elderly

Goals/Benefits

Improvement in
survival

Improvement in quality
of life and functionality

Maintaining
independence

Palliation of severe
symptoms

Prolonged
hospitalization

Anticoagulation/
antiplatelet therapy
related bleeding

CENTRAL ILLUSTRATION: Successful Management of Valvular Heart Dis-

Morbidity including
loss of independence

Surgical
Mortality
Likelihood Risk
of Success
with TVT

Patient Current

Cultural : :
Famil: Functional
Values y Shatus

Heart Team

Goals of
Therapy
Concomitant
CAD and

Kodali, S.K. et al. J Am Coll Cardiol. 2018;71(18):2058-72.

VAD Team

Structural
Heart Team

Heart
Transplant
Team

CAD Team

Cardio-
Obstetrics
Team

Cardiogenic
Shock Team

Dartmouth-Hitchcock

! ’HEART VASCULAR
//// CENTE‘?PC\

GEISEL

— SCcHOOL

MEDICINE

AT DARTMOUTH

2018 American College of Cardiology Foundation.
Lee C, Young MN. JSCAI. Manuscript in press.




Structural Heart Team at Dartmouth

Interventional Cardiology
Cardiac Surgery

Randy McDonald, RN

Cardiac Imaging

Advanced
Heart Failure

SHD APP Service

Stroke Neurology

Dartmouth-Hitchcock
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Interdisciplinary Care Teams

» TAVR Team Meeting (every Thursday 7:00 AM)

» Mitral-Tricuspid (MTV) Meeting (Thursdays 7:30AM)

NORMAL  REGURGITATION

.~
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TAKE HOME POINTS

» Percutaneous Therapies for Mitral/Tricuspid Disease

» Growing evidence base supporting the safety and efficacy of
TEER

» There are numerous emerging mitral and tricuspid valve
devices (e.g. annuloplasty, valve replacement) under
development and investigation.

» The Multidisciplinary Heart Team is the centerpiece in
delivering high-value, patient-centered care for SHD.
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