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Treatment Algorithm: TV Anatomy

« Interventions available + Aim of Therapy Evidence:

* Timing intervention » Presence of PPM TEER vs TTVR
* Risk scores

Case 2:
TTVR
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Changing landscape for TR interventions
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Changing landscape for TR interventions
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Transcatheter
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Research valves
T TEER V-Dyne, Intrepid,
Triclip + Pascal Lux-valve, etc

USA FDA Feb 2024
Australia 2024 for MR

Tricuspid valve
Annuloplasty

CAVI valves
Cardioband TRIC-Valves

(Research)
CE marked Europe



JACC STATE-OF-THE-ART REVIEW

Transcatheter Tricuspid Valve Replacement |a

Tong Houslelter, MD,* Lukas Sdlz, MD,"** Philipp Lurz, MD," Volker Rudolph, MD,’ Rebecca Han, MD,*
Rodrigo Estévez-Loureiro, MD, * Charkes Davidson, MD," Firas Zahr, MD, Susheel Kodall, MD," Raj Makkar, MD)
Anson Cheung, MD," Renato D, Lopes, MD, PuD,** Francesco Maisano, MD,” Nell Fam, MD,” Azeem Latib, MD,
Stephan Windecker, MD," Fablen Praz, MDF

FIGURE & Treatment Algorithm for Patients With Severe TR Focusing on the Implementation of TTVR
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FIGURE 8 Treatment Algorithm for Patients With Severe TR Focusing on the Implementation of TTVR
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Anatomical evaluation
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Optimal durable TR reduction (smoderate)

likely with TV repair**
Sufficient imaging quality
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Anatomical screening for TTVR
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ESC/EACTS GUIDELINES
@ ESC European Heart journal (2022) 43, 561-632
European Society https1/doi.org/10.1093/eurheartjehab395
of Cardiology

Vahanian, A. et al.

2021 ESC/EACTS Guidelines for the
management of valvular heart disease

Recommendations on primary tricuspid regurgitation
Surgery should be considered in patients with

moderate primary tricuspid regurgitation under- lla
soing laft-sided valve surcary

Surgery should be considered in asymptomatic

or mildly symptomatic patients with isolated

severe primary tricuspid regurgitation and RV

dilatation who are appropriate for surgery.

on ry tricuspid regurgit

Surgery should be considered in patients with
severe secondary tricuspid regurgitation (with or
without previous left-sided surgery) who are
symptomatic or have RV dilatation, in the
absence of severe RV or LV dysfunction and
severe pulmonary vascular disease/hyperten-
Transcatheter treatment of symptomatic secon-
dary severe tricuspid regurgitation may be con-
sidered in inoperable patients at a Heart Valve
Centre with expertise in the treatment of tricus-

pid valve disease.”

ELIGIBLE

ACCEPTABLE

TTVR

8.2.3. Timing of Intervention

Recommendations for Timing of Intervention
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Transcatheter repair

CLINICAL PRACTICE GUIDELINE Otto et al.

2020 ACC/AHA Guideline for the
Management of Patients With Valvular
Heart Disease: Executive Summary

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

Developed in collaboration with and endorsed by the American Association for Thoracic Surgery,

American Society of Echocardiography, Society for Cardiovascular Angiography and Interventiors,
Society of Cardiovascular Anesthesiologists, and Society of Thoracic Surgeons

JACC VOL. 77. NO. 4, 2021
FEBRUARY 2, 2021:450-500

Referenced studies that support the recommendations are summarized in

. In patients with severe TR (Stages C and D) undergoing left-sided valve surgery, tricuspid valve surgery is

recommended (375,389-395).

. In patients with progressive TR (Stage B) undergoing left-sided valve surgery, tricuspid valve surgery can

be beneficial in the context of either 1) tricuspid annular dilation (tricuspid annulus end diastolic diameter
>4.0 cm) or 2) prior signs and symptoms of right-sided HF (375,391-397).

. In patients with signs and symptoms of right-sided HF and severe primary TR (Stage D), isolated tricuspid
valve surgery can be beneficial to reduce symptoms and recurrent hospitalizations (398-401).

. In patients with signs and symptoms of right-sided HF and severe isolated secondary TR attributable to
annular dilation (in the absence of pulmonary hypertension or left-sided disease) who are poorly
responsive to medical therapy (Stage D), isolated tricuspid valve surgery can be beneficial to reduce

(398,399,402-406).
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Experience from surgical isolated TVR

Timing of Referral of Patients With Severe Isolated
Tricuspid Valve Regurgitation to Surgeons (from a
French Nationwide Database)

Julien Dreyfus, MD**, Nicolas Gl

2013-2014 France Series

High in-hospital mortality 10% +
morbidity major complication rate19%

Durability of right-sided valves
hindered by:

= High occurrence of functional
stenosis, thrombosis + early
structural deterioration.

In-hospital mortality  Cardiogenicshock  Major complications

Figure 1. Bar graph showing in-hospital mortality and complications rates.

Outcomes of Isolated Tricuspid Valve An)g::z:;;“:
Surgery: A Society of Thoracic Surgeons :
Analysis and Risk Model

Vinod H. Thourani, MD,' Levi Bonnell, PhD,”> Moritz C. Wyler von Ballmoos, MD, PhD,?
). Hunter Mehaffey, MD,* Michael Bowdish, MD,> Paul Kurlansky, MD,®

Jeffrey P. Jacobs, MD,” Sean O'Brien, PhD,® David M. Shahian, MD,” and

Vinay Badhwar, MD"

STS Adult Cardiac Surgery Database (USA) 2017-2023 N= 13,587, age 48.3 +
18.4 years.

U Isolated TV: 41.1% repairs, 58.9% replacements
U Risk of operative mortality 5.6%
o TV repairs (5.5%) + replacements (5.7%)
U Mortality of isolated TV operations lower than previously observed.
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Papillary

TV anatomy |

Anterior
leaflet

Papillary muscle

Septalleatlet
Seplal leaflet

Dahou et al. (2019) Tricuspid Valve Anatomy ,J A C C : Cardiovascular imaging,12 (3), p. 458-68
Kalyanam Shivkumar et al. (2025) JACC; 85, p. 295-296

Treatment
algorithm:

Papillary
muscle

Complex
Chordal
Apparatus

Dahou et al. (2019) Trict Valve Anatomy ,J A C C : Cardiovasci imaging, 12 (3), p.458-68
Kalyanam Shivkumar et al. (2025) JACC; 85, p. 295-296




Etiology of Tricuspid Regurgitation

CIED
Related

VS
Associated

Secondary

Secondary

Etiology of TR

Parameter

Incidence

Right Atrial Size

Left Atrial Size
Tricuspid Annular Size
Leaflet Tethering
Leaflet Restriction

Right Ventricle Size

Secondary TR
l AFTR |

5-10%
Normal to A
Normal

Normal to A

Normal to A

Pulmonary Artery Systolic Pressure Normal to A}\

Right Ventricle Function

Normal to €;

Left Ventricular Ejection Fraction <

Often reduced

Normal to $

A
M
A

Normal to Z%A

A

b :

Systole - Systole/Diastole
A Normalto A Normal to A
(250 mmHg) Normalto A Normal to A
{; Normal to ﬁ Normal to %’

Usually normal

(<50%) (>60%)

From: Welle et al (2024) , New Approaches to Assessment and Management of TR Before Intervention, JACC: Cardiovascular Interventions, (17), 837-858.
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Tricuspid valve disease and cardiac implantable
electronic devices

Mart

Mechanism of cardiac implantable elec

nic device-related
tricuspid regurgitation

Implantation
related

'Leafiet perforation

or laceration
Subvalvular

entanglement

| Leaflet impingement
or adhesion

Mechanisms of CIED-related o S . \
TV damage AA‘
i Lead -induced | — . i ¥
Pacing ot | X \ Rpacing |
related \ \]\ | s = \K\ﬁ =S j g
(. | ., B I \J !
5 o | 7
LT |
S Leaflet avulsion Leaflet and
during TLE
Device

/
subvalvular fibrosis & .
related

(NS W\Q

Figure 2 Mechanisms of cardiac implantable electronic device-related tricuspid regurgitation. CIED, cardiac implantable electronic device; RV, right
ventricle; TLE, transvenous lead extraction; TV, tricuspid valve.

D
=1

Acute valve damage
Chronic valve damage

From: Andreas et al, (2024) State of the art review: Tricuspid valve disease and cardiac implantable electronic devices, EHJ, 45, 346-365.
Anatomy

Tricuspid valve imaging

*Severity- Grade TR
*RV/PA coupling
*CIED

*Etiology TV
pathology

*Severity TR

*Procedural imaging
*CIED lead
interaction

ICE

*TTVR suitability

«Complement
TOE dural
*RV sizing and ima izroicne ra
*Annular size and RV function ging
h . o suboptimal
structure interactions «Infiltrative CMP images
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Transcatheter TV therapy options

T TEER received

regulatory approval in

Australia

-Not listed on

Commonwealth

prostheses list.

-Not eligible for private y
health insurance Triclip G4 Abbott Cardiovascular

rebates. /'IJT >/
|

CE Mark Europe 2020
FDA USA April 2024

Heterotopic caval
valve implantation

CE-Marked USA,
Europe

. 4
EVOQUE system Edwards Lifesciences

Videos from You-tube

Europe: CE-marked devices for transcatheter tricuspid valve
intervention.

Heterotopic caval
valve implantation

TricValve

Pascal Ace Edwards Lifesciences ® Cardioband Edwards Lifesciences ®

Videos from You-tube m

10
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Investigational devices for transcatheter tricuspid valve intervention.

Dragon’ /™
SSEZRMRRE

18298

FENMPAIL %
g

Ciorare L
Medical Drag-nfl

Technology DragonFly-T Valgen Medtech

Intrepid valve Medtronic Cardiovalve

Videos from You-tube m

Tricuspid Edge to Edge Repair Systems

PASCAL device (Edwards Lifesciences) TRICLIP (Abbott Cardiovascular)

TriClip G4 Delivery System
PASCAL Ace _~ Sutures control movement of Clasps \\ PASCAL

_ = Fills regurgitant orifice area

= Reduces leaflet approximation distance

Optimal Steering

TriClip™ Steerable

oo IR oSS ShAFEERNG g, Guide Catheter

= Allow for staged leaflet capture and TrClip™ G4 Implant
optimization of eaflet insertion Wiacho G4)
+ Contain retention elements

Stabilizer
(Equevatent to MeraClp G4
3 Standard Length Am Long Length Arm
, - » (GANTIGANTW) (G4 XTI G4 XTW
+ Approximate leaflets.
» Designed to reduce stress on native leaflets

Optimal Distal Curve

TrClp™ Approved
In Canada and EU
Intuitive Handle Design T

TrClp G4
Ergonomic manipulaion and simple Approved in EU
MitraClip Off-Label Use
2018 2017
Stabllizer Rall System ey
e e i e | B Fine adusiments to advance,refract
and maneuver cathaters
Optiized torque tanste o faciate -
implantplacement TRILUMINATE Breakthrough
CE Mark Study ‘Therapy Designation TRILUMINATE Pivotal
Granted RCT 1-year Resuit
PASCAL Implant =
* Two disinctimplant dosigns, same.
fur

5 ; TRILUMINATE BRIGHT EU
+ Versatie Impiant Configuration T Pivotal RCT Post-Approval Study

(a) From Edwards Lifesciences- procedure manual (b) Lupu et al, (2024) Overview of 2024 FDA Advisory Panel Meeting on the
P TriClip transcatheter tricuspid valve repair system, AHJ, Vol, 275, p 21-34

ECHO

AUSTRALIA-

11


https://www.cardiovascular.abbott/int/en/hcp/products/structural-heart/transcatheter-valve-solutions/triclip.html
https://www.sciencedirect.com/journal/american-heart-journal/vol/275/suppl/C

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 17, NO. 18, 2024

TRIVALVE Score SEPTEMBER 23, 2024:2170-2179

A Risk Score for Mortality/Hospitalization Prediction in Patients
Undergoing Transcatheter Tricuspid Valve Intervention

Giulio Russo, MD, PuD,”* Daniela Pedicino, MD, PuD,”“* Denise Pires Marafon, MD," Marianna Adamo, MD,*
Hannes Alessandrini, MD," Martin Andreas, MD,? Daniel Braun, MD," Kim A. Connelly, MD,’ Paolo Denti, MD,
Rodrigo Estevez-Loureiro, MD," Neil Fam, MD,' Rebecca T. Hahn, MD,' Claudia Harr, MD," Jérg Hausleiter, MD,"
Dominique Himbert, MD,” Daniel Kalbacher, MD," Edwin Ho, MD,” Azeem Latib, MD,” Nicold Lentini, MSc,"
Edith Lubos, MD,” Sebastian Ludwig, MD,” Philipp Lurz, MD,” Marco Metra, MD, Vanessa Monivas, MD,’

Georg Nickenig, MD," Roberta Pastorino, PuD," Giovanni Pedrazzini, MD,*" Alberto Pozzoli, MD," Fabien Praz, MD,
Joseph Rodes-Cabau, MD," Christian Besler, MD," Karl-Philipp Rommel, MD,* Joachim Schofer, MD,"

Andrea Scotti, MD,” Kerstin Piayda, MD," Horst Sievert, MD,” Gilbert H.L. Tang, MD, MSc, MBA,” Holger Thiele, MD,
Florian Schlotter, MD,” Ralph Stephan von Bardeleben, MD,” John G. Webb, MD,* Stephan Windecker, MD,"
Martin Leon, MD,' Maurice Enriquez-Sarano, MD,”” Francesco Maisano, MD, Filippo Crea, MD,"

Maurizio Taramasso, MD, PuD*

GLIDE Score for Prediction of Mild Tricuspid Regurgitation following g
Transcatheter Edge-to-Edge Repair L

ooy

Parameters Straightforward Complex
(0 points) (1 point)

0-5mm
Septolateral Gap
. Anteroseptal/
Location Central

Predominant Jet

Location -—
| mage Good Limited

Image Quality

Posteroseptal/
Anteroposterior/Diffuse

CENTRAL ILLUSTRATION Proposed Risk Score for TTVI Patients

Parameter Points

Atrial fibrillation

GFR <30 ml/min
Elevated GGT or bilirubin
Signs of right HF

LVEF <50%

PN

P <0.0001

Risk of Death/Rehosp
<12mo

0 6 12
Follow-Up
No. at risk:
201 125

005 1 15 2f2 e 92 ) . 10
Risk Scor nts) Strata Low Risk == High Risk

« The proposed dedicated risk score for patients with severe TR undergoing TTVI predicts 12-month death/
rehospitalization with bias-corrected AUC of 68%

« The cut-off value of 2.5 showed sensitivity of 65.4% and specificity of 60.5%
» The TRIVALVE score is a simple tool to help the Heart Team select best treatment for patients with severe TR

Predicted Death/Rehosp <12 mo, %

Russo G, et al. JACC Cardiovasc Interv. 2024;17(18):2170-2179.
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CENTRAL ILLUSTRATION The GLIDE Score for Prediction of Mild Tricuspid Regurgitation Following
Tricuspid Transcatheter Edge-to-Edge Repair

Location Density En-Face

DenSIty Modest High
Chordal Structure VYA
Density [
En_face TR Oval/Linear Star-Shaped
EnFaceTRJet [y AN\
&

Morphology

Gergek M, et al. J Am Coll Cardiol Img. 2024:17(7):729-742.

Extent of TR reduction predicted by GLIDE score correlated with functional

improvement.

TR reduction to moderate or less or >2 grade reduction experienced greater

improvements in functional status at 3 months.

GLIDE Sc
TR Reduction 22 Grades
TR Grade Moderate or Less

o
b

sensitivity

o
Y

n=10
17.3%

°

n=32
0.0% Y 'AUC: 0.87 (95% CI: 0.83-0.90)

041 points_ )/2-3 point 4-5 points 00 02 04 06 08 10
IDE Score J 1- Specificity

Percentage of Postprocedural TR

Rudolph F, et al. JACC Adv. 2025:4(2)101523.

Retrospective study- 336 pt international multi-centre registry

T-TEER ie guide patient selection + treatment strategies.

GLIDE Score: useful tool for predicting postprocedural TR severity in

12



e T-TEER vs TTVR

FIGURE 9 Anatomical Factors Involved in the Decision to Repair or Replace the Tricuspid Valve

Anatomical suitability for T-TEER

Favorable anatomy for T-TEER
« Small septolateral coaptation gap <7 mm
« Anteroseptal jet location
« Localized prolapse or flail
« Bileaflet or trileaflet morphology
« No CIED lead

« Good echocardiographic window for leaflet
visualization

TTVI center experience

Feasible anatomy for T-TEER

« Septolateral coaptation gap >7 but <8.5 mm

« Posteroseptal jet location

« Multiple leaflets (>3)

« Lead-associated TR without permanent leaflet

interaction

« Sufficient echocardiographic window for leaflet

visualization

3/22/25

Tricuspid Valve

26

Favorable anatomy for T-TEER

» Small septolateral coaptation gap <7 mm
- Anteroseptal jet location

» Localized prolapse or flail

« Bileaflet or trileaflet morphology

* No CIED lead

» Good echocardiographic window for leaflet
visualization

Feasible anatomy for T-T

« Septolateral coaptation gap >7 by
» Posteroseptal jet location
« Multiple leaflets (>3)

» Lead-associated TR without perm
interaction

« Sufficient echocardiographic wind
visualization

13
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TTVI center experience

Feasible anatomy for T-TEER Criteria favoring replacement
eral coaptation gap >7 but <8.5 mm « Large septolateral coaptation gap >8.5 mm

leptal jet location « Anteroposterior jet location

leaflets (>3) » Multiple leaflets (>3) and indentations
ociated TR without permanent leaflet « Leaflet thickening/shortening (rheumatic,
on carcinoid)/perforation

t echocardiographic window for leaflet « Pronounced leaflet tethering

tion « CIED-related TR (impingement, adhesion,

perforation, subvalvular entanglement)

« Insufficient echocardiographic leaflet
visualization

27
f‘g 40 4
:";" 304
by &
Feasible anatomy for | e
eral coaptation gap >7 % 191
leptal jet location =

3L Configuration 4L Configuration

Larger coaptation gap (>7 mm) or
TR jet from non-central/ interoseptal commissure ?

leaflets (>3) ,-
ociated TR without pe ‘
on :

t echocardiographic w
tion

Residual TR 23+ | Residual TR 23+ RA
9.8% 24.2%

idual TR 23+ | Residual TR £3+

28
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(Afix patient identiication label here)
URN

Famiy Name:

ase 1 | Assessment of Tricuspid St
C Acress

Edge to Edge Investigations
9 g 9 Date of Birth:

CODTR OAFTR COVFIR  COPPM

Transthoracic Echocardiogram (TTE) date: ___/ __I.

83 yo male presented with NYHA 3 on OM o o

. TAPSE (mm) RV S (cnvs) RVSP (mmHg) LV GLS (%)
Background: : o =

TR grade. TR direction Lead MR grade.

- Atrial fibrillation Comment -

Transoesophageal Echocardiogram (TOE) date: ___/ ___I.

- Osteoarthritis knees D —

TR Grade 14_| TR direction ERO (mn¥) 3D VCA (mn)

TRI-SCORE CALCULATOR

Medications: ; ‘ v F— P

3D Image Quality: (] Adequate (] Poor
Trans gastric quaiity: [ Adequate [ Poor
Aoua 70y

Apixaban 5mg BD ‘ —
Metoprolol 50mg BD o
Frusemide 40mg BD

903 AIdSNOIYL 40 1N

Imaging issues.

Surgical risk TRI-score:
512
Predicted in-hospital mortality14%

SNOILYOILSIANI 3903 OL

STATUS: [Feasivie

O Difficuit

Patient selection criteria sheet

Designed by Professor Scalia

TTE 4C view

(Affix patient identification label here)
URN
Family Name:

Given Names:

Assessment of Tricuspid

Edge to Edge Investigations Ao

Date of Birth: sex [Im [JF [
ODTR KAFTR OVFTR OPPM

Transthoracic Echocardiogram (TTE) date: _ == /== #=

Rvsize Midydiated |gry function Normal RVGLS (%) 13% LV EF (%) 53

TAPSE (mm) 25 RVS(cnvs) 95 RVSP (mmHg) 40 LV GLS (%)

TR grade 4 14 | TR direction Central Lead N MR grade
(l:?oAngjr\'kitr\gn 131mli?; TV tenting < 3mm; FAC 28%, TAPSE/RVSP 0.23mn®mmHg

as No

TTE RV view
TTE PSAX TV TR Doppler

15



Mid oesopha

100 bpm

|

Transoescphageal Echr. cardiogram (TOE) date

==F=

TV type: COTypel OTypell O Type lIA wType B O Type IC  OType IV

TR Grade Massive /4 | TR direction Central

ERO (mm?)

3D VCA (mn¥) 112mm?2

O IN3

Reg Vol (mLs) Reg Frac (%)

) 10-11
Coaptation gap (mm)

Lead No

3D Image Quality: Adequate [] Poor
Trans-gastric quality: ] Poor
7%

a3 aidsnOIyL =

Variable Mild

VC (biplane) <3mm
EROA (PISA) <20mm?
3D VCA or quantitative EROA*

Right flex view xplane TV

geal xplane view

Moderate Severe

3-69mm 7-13mm
20-39mm’ 40-59 mm*
75-94 mm®

M5M4
H 0 .
TOE Right flex vi xplane TV colour

Massive

14-20mm
60-79mm’
95-114mm?

Torrential

Mitral
vake

Pulmon
e

SNOILYOILS3ANI 3903 01 394

3/22/25
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Mid oesophageal xplane view

Transgastric/ Interventionalist’s view

aNeA

|

W\ II
prdas i
I\

PARA

T ooy

GLIDE score:
KEY: Gap- size. > 6mm =1
[ Assess leaflet tips coaptation Location. Diffuse = 1
i Image quality. Good = 0
gap Wldt.h . Density chordal. Modest= 0
O TEER clip+ grasping £ ; _
. . 9 . nface morphology. Linear = 0
orientation/ perpendicularity
to leaflet coaptation GLIDE score Total = 2
Determine impingement PPM
MPR useful to confirm

17
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Tricuspid TEER Clip placement strategy

Transgastric view

Multiple
Septoanterior Clip Septoanterior Clips

v\“l"n
{1
5

Transgastric/ Interventionalist’s view
U First TEER clip Septo-anterior close to aortic
valve
U Further parallel TEER clip placement or
“Clover leaf” configuration (septoposterior)
U RULE- Obey- “Line of coaptation”

Tricuspid TEER Procedure

4-day admission for "Pre-Hab"

TOE Mid oesophageal 3D TV MPR TOE Right flex view xplane TV

e M5 ¥ "
7.6cm ) g 0 | .
3D Zoom vy ; I
Al - -~ 7 g ,177 Vil |3 P~
\
o

Image: Netter, Atlas of human anatomy

Case 1

18
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Tricuspid TEER Procedure
Septoposterior coaptation

Mid oesophageal xplane view TISO4 MIO4 Transgastric xplane view

90

Tricuspid TEER Procedure
Septoposterior coaptation

TOE Mid oesophageal 3D TV MPR

Intervention CV TIS0.0 Mi02
X8-2t 3D Beats 1

18,:-:;:\;; 175

Mid oesophageal xplane view

19



T TEER x2 clips (Triclip XTW)

FIGURE 1 Large Published and Upcoming Real-World Registries and Tricuspid

Edge-to-Edge Repair
I m 2D -Em

TRILUMINATE CLASP I TR TRIC-1-HF
Pivotal Trial

‘Sample Size 350 s 300 825 360

Device PASCAL Trclp THclp Triclp PASCAL TEER, TTVA

Design single-arm TEER vs OMT Single-arm TEER vs OMT TEER Vs OMT TTVivs OMT
Follow-up 173 days (median) Tyear Tyear Tyear 2year Tyear
Millon Packer i Death  Allcause Death
MACE HFhospitalization _ Performance  clinical composite  HF hospitalization  HF hospitalzation
QoL improvement QoL improvement  Inreal-word cohort score Qo improvement

TR reducton to 52+ 78% o %
All-cause Mortalty 122% [T 81%
HE Hospitalzation 133% 1a9% 153%
Findings QoL Improvement QoL Improvement  Improved Survival

Sustained Noimpact In patients with
TR reduction onprognosis TR reductionto <2+

BRIGHT = An Observational Real-World Study Evaluating Severe Tricuspid Regurgitation Patients Treated With the Abbott TriClip Device;
CLASP I TR = Edwards PASCAL Transcatheter Valve Repair System Pivotal Clinical Trial; HF = heart failure; MACE = major adverse cardiac
events; OMT = optimal medical treatment; PASTE = PASCAL for Tricuspid Regurgitation—A European Registry; QoL = quality of life;
TEER = g ige repair; TR = tricuspid TRIC-I-HF = Tricuspid Intervention in Heart Failure Trial;

TRI.Fr = Evaluation of Tricuspid Valve Percutaneous Repair System in the Treatment of Severe Secondary Tricuspid Disorders;

TTVA = transcatheter tricuspid valve annuloplasty; TTVI = transcatheter tricuspid valve intervention.

Angellotti + Praz (2024), Editorial comment: 3-Year Outcomes of Tricuspid Transcatheter
Edge-to-Edge Repair llluminating the Path Forward, JACC: CARDIOVASCULAR
INTERVENTIONS, vol. 17, 18 ,p 2123-2125.

TOE Mid oesophageal 3D colour TV MPR

ntervention CV

3D Beats 1

DATA AVAILABLE

3/22/25
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.‘/ £ P
TRILUMINATE
Pivotal Trial

JACC VOL. 85, NO. 3, 2025

Transcatheter Valve Repair for
Tricuspid Regurgitation

P gurg PASTE
1-Year Results From a Large European Real-World Registry

Mirjam G. Wild, MD," Lukas Stolz, MD,"* Sebastian Rosch, MD,* Felix Rudolph, MD,’ Bj6m Goebel, MD,*
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o 1-year outcomes of the PASCAL transcatheter valve repair system to treat TR.
CONCLUSIONS: PASCAL system demonstrated low complication + high survival
rates, with significant and sustained improvements in TR, functional status, and

quality of life at 1 year.
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CENTRAL ILLUSTRATION Tricuspid Regurgitation Repair Through 3 Years

TABLE 3 Safety Events

30 Days 3 Years

Major adverse events 1.0 (1) 25.0 (24)

P =0.0001, paired n = 48 P < 0.0001, pairedn - 54 Cardiovascular mortality 0.0 (0) 18.8 (18)
) P =0.1247, paired I'|.= 50

e = Myocardial infarction 0.0 (0) 1.0 (1)
(4% 6 (4%

15% % Stroke 0.0 (0) 42 (4)

New-onset renal failure 1.0 (1) 83 (8)

2 829 Endocarditis requiring surgery 0.0 (0) 0.0 (0)

= e J 5 J Nonelective cardiovascular 0.0 (0) 0.0 (0)

Baseline 3 Years Baseline 1 Year 3 Years surgery for device-related
- (o - 0c) (o 22 (o - ca) adverse event
None mMild - Moderate WNYHAT = NYHATL = NYHA Il mNYHA IV
Severe m Massive m Torrential

s v, oscateecho oo dean iname.msecvs () TriClip procedure- both safe + effective, with
« At 3-year follow-up, there was a substantial and durable reduction in TR following TEER su Sta I ne d be ne fItS a t 3 ye ars I'n p a t,e n tS Wlth

+ NYHA functional class improved following TEER, and this benefit remained over time

symptomatic moderate or greater TR.

100%
80%

TR Grade (%)*
s @
&5 3
® ¥
NYHA Functional Class (%)

2

CENTRAL ILLUSTRATION 1-Year Tricuspid Regurgitation Reduction and Quality-of-Life Improvement With
Tricuspid Transcatheter Edge-to-Edge Repair Real-World 1-Year Results of ) ’
Tricuspid Edge-to-Edge Repair
Diverse Real-World Population Treated With Tricuspid Transcatheter Edge-to-Edge Repair From the bRIGHT Study Cveust s saeorone

Philipp Lurz, MD, Pu,* Karl-Philipp Rommel, MD,” Thomas Schmitz, MD;" Raffi Bekeredjian, MD,"
Geque Nickenie, M. Jielse Mallmang, MO, Raloh,Stenhan xon Bardelshen, MD. Alexander Schmeisser, MD.
P,

D —= Safe + effective through 1 year
.~ @l " for subjects with significant [ =
TR + advanced disease in —
™ oo | (]jverse real-world population - =

Mortality Less Likely Mortality More Likely
(Left) Paired analysis of tricuspid regurgitation (TR) severity for 317 subjects at baseline, 30 days, and 1 year, in which a significant reduction in TR severity was

observed at 30 days and sustained through 1 year. When 30-day TR severity was unavailable, discharge TR grade was used. (Right) Paired (n = 335) Kansas City

Cardiomyopathy Questionnaire overall summary (KCCQ-0S) score significantly increased from baseline to1] year, and 1-year scores were not significantly different f1om || dvoun n red. Moderte o e residal s eguriation (TR teresntsvssevere o greatr T, O and P veles refecturvarae aalyss,
30-day scores. Data represented as mean =+ SD; numbers in bar represent mean.

bRIGHT study-TriClip system : multi-center, post market registry Europe (511 patients- 317 patients followed up 1 yr)
« Safe + effective at sustaining reduction in TR and a quality-of-life benefit in broad real-world bRIGHT population.
» Associated with improved survival:

* Reduction of TR to moderate or less at 30 days
* Lower baseline serum creatinine
Larger baseline RV TAPSE
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PASCAL system effectively treats severe TR in high-risk
patients, sustained TR reduction + significant clinical
improvements at 1-year.
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PASTE: PASCAL for Tricuspid Regurgitation-A European Registry, N = 1,059

‘ Patient Population TR Severity NYHA Functional Class

P<0.001 P<0.001

53% women, mean age 79 + 9 years

High surgical risk: TRI-SCORE risk 23% + 18% 100%

Frequent comorbidities: 91% atrial
fibrillation, 79% chronic kidney disease, 8 80%
27% CIED lead, 66% PH, 16% HFIEF

Advanced clinical status: 6% edema, 60%
15% ascites, NT-proBNP 4,572 £ 7,027 pg/mi

Complex anatomy: 67% lead-related, 40%
24% coaptation gap >8 mm,
43% >3 leaflets, o 20%

Treated 02/2019-11/2023: 570 patients st 3 —
generation PASCAL system, 489 Precision —4 S -
system Baseline _Discharge _Follow-U,

———

0% -
Baseline
(st

Follow-Up/
=505
Clinical Success (TVARC) None/Trace 1 Mild Moderate

Severe Massive M Torrential

P=0021 P=0044

Figure 2. KCCQ Summary Score Over Time and Magnitude of Reduction
in Tricuspid Regurgitation

Figure 3. Change in KCCQ Overall Summary Score Over Time

nKCCQoverall

1y score, points

KCCQ overall summary score, points

T-TEER reduces TR severity + improves composite score
driven by improved patient-reported outcome measures in
patients with severe, symptomatic TR.
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Observational retrospective registry

613 patients

Overall- using 4 grade TR severity classification
-Achieve mild to moderate or less TR

4 3 2 1 Nochange Worsened
(=14) (=52 (=4 (1=12) (1=20) (n=2)
Reduction in tricuspid regurgitation from baseline to 1 year, grades

2
Visit in weeks

CENTRAL ILLUSTRATION Impact on Mortality of Residual Tricuspid Regurgitation Grade After Transcatheter
Tricuspid Valve Repair

Severe
¢ No/mild

Moderate
to severe

Survival (%)

Mild to moderate

No/Mild Residual TR = vy 1 Moderate Residual TR
Moderate Residual TR to.5. ResiduabFR

— Severe Residual TR

« Survival at 2 years following TEER  worse in patients with moderate to severe compared to mild to moderate
residual TR (P = 0.006) but not different between no/mild and mild to moderate (P = 0.67) and between
moderate to severe and residual TR (P = 0.96)

« Prediction of survival is improved using a more granular 4-grade TR classification (ie, dividing moderate
residual TR into 2 subgroups)
These results highlight the importance of achieving mild to moderate or less residual TR during transcatheter
tricuspid valve repair

Dreyfus J, et al. J Am Coll Cardiol Intv. 2024;17(12):1485-1495.
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Anatomical Criteria of Feasibility for Transcatheter Tricuspid Edge-to-
Edge Repair vs Tricuspid Valve Replacement

TABLE1 ical Criteria of Feasibility for Tricuspid Edge-to-Edge Repair

Factors Favorable Anatomy Feasible Anatomy Unfavorable Anatomy

Coaptation gap width, mm =7 >7but =85 >85

TR jet location Central/anteroseptal coaptation line  Posteroseptal coaptation line
Non-3-leaflet
Incidental Leaflet impingement
- ‘Thick/short/immobile/perforated leaflet

- Unfavorable

Anteroposterior coaptation line

Leaflet morphology 3-leaflet
CIED RV lead -
Leaflet degeneration

Device angle approach -

CIED — cardiac implantable electronic device; RV = right ventricular; TR  tricuspid regurgitation.

FIGURE 3 Prevalence of Anatomical Feasibility for T-TEER

Reasons for unfavorable anatomy

Coaptation gap width >8.5mm 66.2%
Anteroposterior jet location 62.4%
RV lead |eaflet impingement 29.9%
Thick/ short/ immobile leaflets 8.3%
Unfavorable device angle of approach 0.6%

22 anatomical reasons 52.2%

Tanaka et al, (2024) Eligibility for T-
TEER and TTVR in Patients With TR,
JACC : CARDIOVASCULAR
INTERVENTIONS vol. 17, no.. 23, p.
2732- 2744

= Favorable » Feasible = Unfavorable

Posterior-anterior

Anatomical Criteria of Feasibility for Transcatheter
Tricuspid Edge-to-Edge Repair vs Tricuspid Valve
Replacement

FIGURE 3 Prevalence of Anatomical Feasibility for T-TEER

Reasons for unfavorable anatomy

Coaptation gap width >8.5mm
Anteroposterior jet location
RV lead |eaflet impingement
Thick/ short/ immobile leaflets

Unfavorable device angle of approach

22 anatomical reasons

= Favorable = Feasible = Unfavorable

Tanaka et al, (2024) Eligibility for T-TEER and TTVR in Patients With TR, JACC : CARDIOVASCULAR INTERVENTIONS vol. 17, no. . 2 3, p. 2732- 2744
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Eligibility TTVR or NOT

CENTRAL ILLUSTRATION Eligibility for TTVI in Current Clinical Practice

FIGURE 4 Eligibility for TTVR

327 patients with both TEE and CCT
TIVR eligible Eligible for Both T-TEER and TTVR
38% — Eligible for Elther T-TEER or TTVR

— Ineligible for Both T-TEER and TTVR
Ineligible
< 62%

Anatomical reasons 79.0%

Large tricuspid annulus >53mm 65.4%

Hospital

Log-rank P = 0.043

= <40mm . o
- 2044 mm Small tricuspid annulus 9.8% e
- eligible
= 4549 mm Small RAor RV 3.9% -
50-54 mm
56-59 mm Unfavorable device angle of approach 2.0%
=260 mm

Heart

Cumulative All-Cause Mortality and

T-TEER feasible
o 31% 48%
Excessive flail leaflet 0.5% o 100 200 300

Number of transvalvular pacing leads 1.0% TIVR ineligiole Days Since Heart Team Conference
: 59% No. at Risk:

. . Clinical reasons 40.5% 88 66 51 39
= Eligible = Ineligible Eligible for Either T-TEER or TTVR: 50% e 6 106 ps

Severe RV dysfunction 27.3% nelgible for Both T-TEER and TTVR: 23% o o P N

Severe pulmonary hypertension 13.2% One-third of patients considered for TTVI had unfavorable anatomy for T-TEER
TTVR was anatomically or clinically ineligible in nearty two-thirds of the patients
the patients were ineligible for both T-TEER and TTVR and had a poor prognasis:

(Left) Prevalence of perimeter-derived tricuspid annular diameter assessed by cardiac computed tomography. (Right) Eligibility for TTVR and reasons for ineligibility for
TTVR. RA = right atrium; RV = right ventricle; TTVR = transcatheter tricuspid valve replacement. Tanaka T, et al. JACC Cardiovasc Interv. 2024;17(23):2732-2744.

(Left) Prevalence of eligibilty for tricuspid transcatheter edge-to-edge repair (T-TEER) and transcatheter tricuspid valve replacement (TTVR)
in patients with tricuspid regurgitation (TR) with both transesophageal echocardiography (TEE) and cardiac computed tomography (CCT).
(Right) Incidence of the composite outcome, consisting ding toelig

tricuspid valve intervention (TTVI)

Tanaka et al, (2024) Eligibility for T-TEER and TTVR in Patients With TR, JACC : CARDIOVASCULAR INTERVENTIONS vol. 17, no. 23, p. 2732 — 2744

Eligibility TTVR or NOT

linical Practice

e for Both T-TEER and TTVR
e for Either T-TEER or TTVR

Anatomical reasons 79.0% ble for Both T-TEER and TTVR

X Large tricuspid annulus >53mm 65.4% >=0.043

= <40 mm N .
= 40-44 mm X Small tricuspid annulus 9.8%

= 4549 mm X Small RAor RV 3.9% r,/—/fﬂ_r’
50-54 mm

55-59 mm X Unfavorable device angle of approach 2.0% - .
=260 mm X Excessive flail leaflet 0.5% s Since Heart Team Conference
.5%
66 51 39 36

XNumberoftransvalvularpacing leads 1.0% Ed 106 2 e
s @ u =

i o
= Eligible = Ineligible Clinical reasons 40.5%
Severe RV dysfunction 27.3%

Severe pulmonary hypertension 13.2%

i transcatheter tricuspid valve replacement (TTVR)
(TEE) and cardiac computed tomography (CCT).

(Left) Prevalence of perimeter-derived tricuspid annular diameter assessed by cardiac computed tomography. (Right) Eligibility for TTVR and reasons for ineligibility for alization, accorcing to eligbilfty for transcatheter
TTVR. RA = right atrium; RV = right ventricle; TTVR = transcatheter tricuspid valve replacement.

Tanaka et al, (2024) Eligibility for T-TEER and TTVR in Patients With TR, JACC : CARDIOVASCULAR INTERVENTIONS vol. 17 , no. 23, p. 2732 —
2744
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Study NYHA Renal  AF/
Functional  Insufficiency, AFL, ™
(1dentifier) . Class /v % % Eriology, %

First-in-man study” (NA) = 89 56 85 Functional 70

Compassionate use” (NA)

TRISCEND (NCT04221430)
1-y report’ 176 29) 7.4 +5.8 MV repair) Primary 10%
10.0 =53 (MV Secondary 68%
replacement) Mixed 14%
CIED 3%
Indeterminate 5%
2-y report 208(29) 10.0 = 5.4 MV Functional/mixed
replacement) 841%
Degenerative 8.2%
Other 7.7%
TRISCEND If* (only 400 @5) g . 9.7% (MV. k L e Primary 14.3
EVOQUE arm is replacement) Secondary 71.8
reported) Mixed 9.3
(NCTO44: Indeterminate 2.8

CardioValve ~ Compassionate use® (NA) 20 (9) + 62+39 Functional 100
LuX-Valve  First-in-man study” (NA) 10 (1) EuroScore II NA
Plus n=1
TRAVEL Il' (NCT05194423) 96 (15) + 91+ 41 (MV Secondary 86
replacement) Primary 14
Early compassionate use 11 (NA) NA NA
and special access
experience’ (NA)

o T BN GLAND Quality of Life After Transcatheter [m\
JOURNAL o MEDICINE Tricuspid Valve Replacement ———————

JANUARY 9, 2025 1-Year Results From TRISCEND |l Pivotal Trial | sanuary 28, 2025:206-216
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et i E
2 =L Death from Any Cause 18
e epori vl s sveep) [

TIVR + OMT

Right Venvia s Device o Hear Transplant 7
e cvert ot spodicacdy T us o o ans 8208 178
(95%C:7.4-163) (95%C1:16.1-25.5) (95% C1:13.0-225)

© [ timute walk Diste s THeuspidVahe Intevenion 06
N30 Meters dincal vents commitosadudicated) iz @y @h
No.ofpatiets — _— B
B Reduction n Tricuspid Regurgy - Annuslized RteofHosptalztion o Heart Fure
(chniclcventscommito dcicted i aisi e
B Torensal
[=prie
KCEQuS Improvement
A score 10 o) i oo awa

NYHA improverment 102
{821 clas) s iy an 6
s i

Modrato V Time (Months)

btk Dt st 11 N 0s Number of patients

— 259 240 20
i, G, Fanciora, Qe o L rd Thcop et Cranger & 1 e 21 307 P 109
atleast 10 points (€CQ-05, an atleast one
and 30mon 1 year. Analyses were o )
performed in he medifed intentiontotreat saety population. Panel & shows the reduction n ticaspid regargit. Winalo-202 5%, 156260
tion at 1 year in paired analysi. Anslyses were performed in the patients in the modified intention-to-treat effective Finklstein-Schosnfeld: P00 Armold SV, et al. JACC. 2025,85(3):206-216.
s population who had paired data avalable t baseline and 1 year

CENTRAL ILLUSTRATION Disease-Specific Health Status Over 1 Year

Percentageoftients
¥ 508

KecQ-08score

Percentage of Pt

Figure 1. Primary Safty and Effeciveness at 1 Year

Predicted
bars and values n parentheses represent 95% Cl. KCCQ-0S = Kansas City Cardiomyopathy Questionraire Overall Sumimary Score;

Treatment of patients with symptomatic + severe or greater TR with TTVR+OMT OMT = opinal melll therapy, TTVR = tanscathetr ticupld vl eplacement
resulted in substantial improvement in symptoms, function, + quality of life. Benefits . .
evident 30 days after TTVR = increase to 6 months—> durable through 1 year. TRISCEND Il Pivotal Trial
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EVOQUE
TTVR

memory nitinol frame

designed to conform to v

native valve anatomy \ Designed to seal
within the native
tricuspid annulus

Intra-annularsealing skirt

and frame

Nine ventricularanchors
lengage leaflets, subvalvular

JACC VOL. 85, NO. 3, 2025 anatomy and the annulus
STATE-OF-THE-ART REVIEW JANUARY 28, 2025:265-291

FOCUS ON TRICUSPID AND MITRAL VALVES

lenabling a secure transcatheter \ J
EVOQUE Tricuspid Valve % placement (/% AN ThehrmeIlletlssue
Replacement System i o | Va technology

State-of-the-Art Screening and Intraprocedural Guidance ( 4 4! 4 Same bovine pericardial
A 5 tissue as Edwards SAPIEN
and PERIMOUNT valves'

Rebecca T. Hahn, MD,"* Raj Makkar, MD,” Moody Malar, MD," Charles Davidson, MD," Jyothy Puthamana, MD,

obert Smith, MD,' Paul A. Gray
, MD, Nicolas Brugger, MD,' Michael

TOE Mid oesophageal 3D TV MPR

EVOQUE TTVR
(FDA USA + Europe)

TTVR superior to OMT

Improvements in QOL

Event curves for mortality + HF
hospitalization favoured device

o Further follow-up needed to confirm

TTVR associated with significant risk of
new pacemakers + severe bleeding.

Evoque TTVR images courtesy Dr. S.Tomlinson.

Case 2
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Transcatheter treatment of the tricuspid valve:
current status and perspectives

024) 45,576 894

1%, Rebecca Hahn 4,

Francesco Maisano 2, Paul Sorajja’, Fabien Praz

and Philipp Lurz®

55

Right heart remodeling and dysfunction

1 kSevere RV and
RA remodeling «
Progressive resistance ‘
s TTV replacement
y. L3 )
Medical therapy TTV repair

3/22/25

Treatment of tricuspid valve regurgitation

Surgical repair and
replacement

Less than severe TR,
minimal RV, or
RA remodeling

ailure and symptoms

it =

Preclinical

RHF, organ failure
Symptoms and clinical status

IRA remodeline
i of the tri
current status and perspectives

pid valve:

%, Paul Soraija’, Fablen Praz o,

{

Medical fherapy

Less than severe TR,
minimal RV, or
RA remodeling

Progressive resistance
to drugs

TTV replacement

Surgical repair and
replacement

Preclinical

RHF, organ failure

Symptoms and clinical status
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180 Mid oesophag i Ra(shawing PPM leads)
Case 3: 46 yo female
Previous TV IE from VDU
33mm Perimount Magna Ease TVR (2014)

Post TVR: CHB requiring PPM- coronary sinus
pacing

i P L

Mid oesophageal view TVR Mid oesophageal view TVR Colour

Lifetime Management of Severe Tricuspid
Regurgitation

Bioprosthetic

36yo0 TVR

1A

Surgical

Transcatheter

46y0 Valve in Valve
1B

Explant bioprosthetic
valves

56y0 ? Redo Surgical

Bioprosthetic TVR
2A

Transcatheter Valve in
66y0 Valve

A= Surgical B=TTVR
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Transcatheter Tricuspid Valve-in-valve
29 mm Edwards SAPIEN 3 within a 33mm Perimount Magna Ease
TVR

Intervention CV
3D Beats 1

182 bpm

Mitral Valve-in -Valve Apps
By Dr Vinayak (Vinnie) Bapat Mid oesophageal view 3D TVR ViV deployment

Case 3

TTVI

Treatment

CO”C'USion Algorithm

Transcatheter S
TEER vs

Tricuspid Valve TTVR
Interventions v
TTVI Anatomy

PPM

When to
Treat?
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Etiology of TR

Secondary TR Secondary TR
VFTR AFTR
55-75% 10-15%

CIED related
10-15%

RV dysfunction +
dilation-> tricuspid .
Defect of valves +/- annular dilation, leaflet RA dilation + Primary
chordae tethering, dysfunction TR related to lead
malcoaptation of
normal TV leaflets

Myxomatous
prolapse, congenital, Atrial arrhvthmi Secondary
RHD, IE, carcinoid PH-L sided heart dz rial arrnythmia
HD, infiltrative dz or RV myocardial dz AF/flutter TR effect of PPM lead
jiatrogenic (RV RV dilatation
biopsy).
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