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TR>1+in 31%
Moderate/severe TR in 9%

Mean age: 67 years

Survival Probability

08

0.6

0.4

0.2

0.0

Number at risk:
None/Trace

Moderate

Severe

Cumulative
proportion of
survival, % (SD)

77(0.01)

53(0.01)

S e i “Teees . .4 35(0.02)
et - -
TR 1
*=+=|30(0.04)
Treatment
= NonefTrace
=== Mid
''''' Moderate
-==-= Severe
0 1 2 3 4 5
Time (years)
23045 20957 15985 11374 7183 2956
7207 6000 4455 2970 1750 805
2682 1867 1230 764 432 177
281 152 101 65 42 14
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Excess Mortality Associated With
Functional Tricuspid Regurgitation

Complicating Heart Failure With Reduced

Ejection Fraction

N=13026

TR in 55%
Moderate/severe 23%

Mean age: 68 years

Benfari et al. Circulation 2019 140(3):196-206

100% 1

P Log Rank <0.0001
80% A
68+1%

60% -
46+2%

Survival under medical
management

40% - . 34+4% 33+2%
— Trivial FTR ~——
Mild FTR o 2243%
20% - Moderate FTR i
- Severe FTR 14+4%
OD/D T T T T 1
0 2 4 6 8 10
Patients at risk Years after diagnosis
Trivial FTR 4329 3218 3069 2384 1640 762
Mild ETR 4178 2789 2119 1384 809 359
Moderate FTR 2255 1336 935 555 307 119

Severe FTR 745 3562 230 135 65 23
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Risk of All-cause Mortality

Adjusted for RV
dysfunction
RR 1.78;95% CI
(1.49-2.13)

Adjusted for
sPAP
RR 1.85;95% ClI
(1.44-2.39)

Adjusted for AF

RR 1.50;95% Cl
(1.30-1.73)

Adjusted for Ad}ustedlor
LVEF MR

RR 1.54;95% Cl RR 1.95;95% CI
(1.27-1.87) (1.50-2.53)




TR classification

Leaflet . . .
structure Pathophysiology Aetiology Imaging
Secondary (functional)
A. Atrial Normal | RA enlargement and Carpentier [: Marked TV annular dilation is the dominant
dysfunction leading to Atrial fibrillation/flutter'®* | mechanism
ignificant isolated | Age'0? L -
Zli;ggtliéflk\;sgﬁ;? ngpmnglizr ngzrt failure with TV leaflet tethering is absent or minimal (except
' preserved ejection for late stages with secondary RV dysfunction)
fraction'0s:10¢ TV leaflet mobility is typically normal (Carpentier
type 1)
RA is significantly dilated
RV volume is typically normal (except in late
stages)
B. Ventricular | Normal | RV enlargement and/or Carpentier [1IB: Marked TV leaflet tethering is the dominant
dysfunction leading to Left-sided ventricular or mechanism
significant leaflet tetherin valve disease''? — . " "
angd annular dilation g Pulmonary hypertension¢2 v Ieafle_t mobility is typically restricted in systole
RV cardiomyopathy (Carpentier type 111B)
RV infarction TV annulus, RV and RA are dilated and/or
dysfunctional
CIED-related Normal/ | Leaflet impingement Pacemaker TV leaflet structural abnormalities may be present
abnormal | Leaflet/chordal entanglement/ | Implantable cardiac - . .
chordal rupture defibrillator (ICD) TV leaflet mobility is variable (all Carpentier
Leaflet adherence . Cardiac resynchronisation | YPes)
Lemile: [eweie Rorfpedmitan | G () TV annulus, RV and RA are typically dilated
Leaflet avulsion (following devices!o> (except for acute TR)
lead extraction)
Primary (organic) | Abnormal | Lack of leaflet coaptation due | Carpentier I: TV leaflet structural abnormalities characteristic of
to intrinsic changes leading Congenital each primary aetiology are the dominant

to restricted or excessive
leaflet mobility or leaflet
perforation

Endocarditis

Carpentier I1:
Myxomatous disease
Traumatic

Post biopsy

Carpentier I11A:
Carcinoid!®®
Rheumatic
Radiotherapy
Tumours

mechanisms

TV leaflet mobility is variable (all Carpentier
types)

TV annulus, RV and RA are typically dilated
(except in acute TR)

*RV basal diameter may appear abnormal due to the conical RV shape. CIED: cardiac implantable electronic device; CRT: cardiac resynchronisation
therapy; ICD: implantable cardiac defibrillator; RA: right atrium; RV: right ventricle; TR: tricuspid regurgitation; TV: tricuspid valve

Praz et al.

Eurolnt 2021;

17:791-808



Indications for TV interventions

ESC/EACTS GUIDELINES
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Ruggero De Paulis' (Italy), Victoria Delgado (Netherlands), Nick Freemantle'
(United Kingdom), Martine Gilard (France), Kristina H. Haugaa (Norway),
Anders jeppsson1 (Sweden), Peter Jini (Canada), Luc Pierard (Belgium),

Bernard D. Prendergast (United Kingdom), J. Rafael Sadaba’ (Spain),

Christophe Tribouilloy (France), Wojtek Wojakowski (Poland), ESC/EACTS
Scientific Document Group
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Management of tricuspid regurgitation

I

Need for left-sided valve surgery  «— Y j

~
Severity/aetiology of TR Severity/aetiology of TR
X X
¥ 3 v v
Severe secondary TR Severe primary TR Mild-moderate TR Se::::;:nr\;;ykor
Severe RY/LV TA dilatation  +— ¥ —————
dysfunction or
severe pulmonary *
hypertension \;/
! No concomitant
" TV surgery
7
Symptomatic - Symptomatic Y
)i !
® ®
RV dilatation RV dilatation -
& 4 +
v
- < il
Medical therapy
Appropriate for
————> | surgeryaccording = Y ——————
to the Heart Team
)i
@
TV repair or Evaluation of trans- TV repair or
BiteSici iy replacement® catheter therapy* replacement®

@Eesc @ eacts—




Tricuspid regurgitation after TAVI

Prevalence of severe TR
in TAVI candidates = 2.8%

FIGURE 1 Severity of TR After Transcatheter Aortic Valve Replacement Stratified by Baseline TR Severity

0.3% 1.2%

100% i

19.3%
80%
60%
40%
20%
0%
Baseline <Mild TR  Baseline Moderate TR Baseline Severe TR Basline Massive TR
<Mild TR ® Moderate TR
u Severe TR m Massive TR

About 70% improvement of at least 1 grade

All-Cause Mortality (%)

Cardiovascular Mortality (%)

50 4
40 ] HRadjust. 1.93 (95% Cl: 1.15-3.25), P = 0.013

301
20 -
10 4

Potential Candidates vs. Control:

304

20 1

10 4

O L T T T T T T T T T T T T
60 120 180 240 300 365
Days Since TAVR Procedure

No. at risk:
— 63 54 51 50 48 47 47 45 45 45 45 40
-— 1,884 1,8531,828 1,814 1,8021,788 1,771 1,754 1,739 1,722 1,706 1,572

50 4

Potential Candidates vs. Control:

40 ] HRadjust: 231 (95% C1: 1.26-4.24), P = 0.007

0 1

60 120 180 240
Days Since TAVR Procedure

300 365
No. at risk:

— 63 54 51 50 48 47 47 45 45 45 45 40
-— 1,884 1,8531,828 1,814 1,8021,788 1,771 1,754 1,739 1,722 1,706 1,572

— Potential Candidates for TTVI — Control

Tomii et al. JACC Cardiovasc Interv. 2021;14(20):2246-2256.



Tricuspid regurgitation after M-TEER

Prevalence of severe TR in M-TEER candidates = 27%

P-value <0.001

20%
80%
0%
0%
9
17
0%
30% =
20%
W Improved
R -
Worsened o

Baseline TR0/1+ Baseline TR 2+

Proportion (%)
g
¥

H Unchanged

—

Baseline TR3/4+
H Improved Worsened m Unchangeq

Figure 1 Evolution of tricuspid regurgitation (TR) in the overall population (A) and in the population stratified by baseline TR (B).

60

p-value (log-rank) = 0.007

40

All-cause death (%)
20 30

10

0 1 3
Years
Number at risk
Unchanged-worsened TR 191 110 61 30
Improved TR 153 109 74 44

Unchanged-worsened TR

Improved TR

Adamo et al. Eur J Heart Fail. 2022;24(11):2175-2184.



Management of tricuspid regurgitation
f—@—- Need for left-sided valve surgery ~ «— Y j'
Severity/aetiology of TR Severity/aetiology of TR
@ ESC/EACTS GUIDELINES 1 1
E S C European Heart Journal (2021) 00, 172 aia S § 3
European Society  doi10.1093/eurheartj/ehab395 S ri
of Cardiology Severe secondary TR Severe primary TR =— Mild-moderate TR e:::): da"r‘;;'ykor
2021 ESC/EACTS Guidelines for the SevereRVLV . -
. dysfunction or
management of valvular heart disease severe pulmonary 1
\ hypertension \?/
Developed by the Task Force for the management of valvular heart o
disease of the European Society of Cardiology (ESC) and the TV surgery
European Association for Cardio-Thoracic Surgery (EACTS)
Symptomatic Y
Authors/Task Force Members: Alec Vahanian @ * (ESC Chairperson) (France), :
Friedhelm Beyersdorf*! (EACTS Chairperson) (Germany), Fabien Praz )
(ESC Task Force Coordinator) (Switzerland), Milan Milojevic' (EACTS Task Force b o
Coordinator) (Serbia), Stephan Baldus (Germany), Johann Bauersachs (Germany), RV dilatation -
Davide Capodanno (lItaly), Lenard Conradi' (Germany), Michele De Bonis' (Italy),
Ruggero De Paulis' (Italy), Victoria Delgado (Netherlands), Nick Freemantle' ‘FR
(United Kingdom), Martine Gilard (France), Kristina H. Haugaa (Norway), v
Anders jeppsson1 (Sweden), Peter Jini (Canada), Luc Pierard (Belgium), Medical therapy
Bernard D. Prendergast (United Kingdom), J. Rafael Sadaba’ (Spain),
Christophe Tribouilloy (France), Wojtek Wojakowski (Poland), ESC/EACTS f - \
Scientific Document Group Appropriate for
> | surgeryaccording F Y ——
to the Heart Team
®
k1
TV repair or Evaluation of trans- TV repair or
BiteSici iy replacement® \ catheter therapy* ) replacement®
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RV function

Clinical course of TR & Late presentation

Mild TR .\
TR recurrence e Limited time window
_ TTVI/ Surgery
------------------------- e Aspecific symptoms
Treatment phases e Low awarness
+ NG e

Serial echo  Surgery/

it thdenmd P T

Pathological change of tricuspid valve / RV

Chang et al. Eur Heart J. 2020;41(20):1932-1940



Treatment of patients with tricuspid regurgitation

Medical therapy is < Surgery is
very limited and = § 441  burdened by a high

possibly ineffective ‘ N2* A intra-operative risk




Surgery for isolated tricuspid regurgitation

500
400 4
7
2 3
E 300 4 T
3 ¥
= 5
" -
T 200 z
5 <
7 S
100 A -
_-—-'_-"‘“"--..._\_
___J_..-"'_ e ’----\-"\-\.\_\___ o —Y 8.8%
O T L] T T T T T T T p = (}.IS‘I O
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Year
-~ Tricuspid Valve Replacement
-#- Tricuspid Valve Repair (N)
-+-In-Hospital Mortality After Tricuspid Valve Surgery

Zack et al JACC 2017; 70 (24)
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Age 2 70 years
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In-hospital mortality=10%

NYHA functional class lII-IV
Right-sided heart failure signs

Daily dose of furosemide 2 125mg
Glomerular filtration rate < 30 ml/min
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Left ventricular ejection fraction < 60%

Moderate/severe right ventricular dysfunction
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Treatment of patients with tricuspid regurgitation

Medical therapy is < Surgery is
very limited and = § 441  burdened by a high

possibly ineffective ‘ N2* A intra-operative risk




Transcatheter TV intervention to fill an unmet need

Medical therapy is
very limited and
possibly ineffective

oy Surgery is
~ burdened by a high
~ intra-operative risk




Transcatheter devices for TR

Valve replacement

Leaflet approximation

A

TrClip*  PASCAL/
PASCAL Ace*

MIA-T Cardiac implants LLC

Rysejdojnuuy

Tricento

Valve-in-valve



Selection of transcatheter devices for TR

Symptomatic severe tricuspid regurgitation

. \
Secondary (functional) - ‘ CIED-related \ Primary (degenerative)

v

Consider repositioning/removal/
leadless device/coronary sinus lead in very
selected patients*

v

A4 4{ Persistent TR |
Late presentation |
Advanced disease v
| | 4 7
Gap <8.5 mm Gap >8.5 mm Gap <8.5 mm Prolapse/Flail || Leaflet restriction/Perforation
Central jet location Moderate/severe Commisural jet location (Hedinger syndrome, rheumatic, postendocarditic)
Mild tethering tethering Mild/moderate tethering
\ l L 4 vlv \ J \ 4
Conservative treatment Annuloplasty TTVR - -
Heterotopic TTVR T-TEER | | (Annuloplasty=T-TEER) T-TEER T-TEER TTVR

*cases without true impingement/leaflet attachment require a valve-directed therapy and most cases will not resolve by lead removal only

Praz et al. Eurolnt 2021; 17:791-808
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Outcomes After Current Transcatheter
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Mid-Term Results From the International TriValve Registry
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A

PROCEDURAL SUCCESS
reduction in at least 1 TR degree

Survival

1.0+
0.9
0.8

S PROCEDURAL SUCCESS
"II.."........._ ’l"..."l‘Illllnllllll.| I I T eImm
90.8+4% at 1 year

Yk R VAR

0.7 - -
0.6
0.5 p=0.0002 :  PROCEDURAL FAILURE
0.4 1 Teees 70,318% at 1 year
0.3 4
At risk

0.2+ 142 54 31 10
0 1 . 52 27 12 8

: I r . ,

T
6 12
Months after the procedure

Taramasso et al. JACC int. 2019; 12(2)
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Transcatheter Versus Medical Treatment @
of Patients With Symptomatic
Severe Tricuspid Regurgitation

A Survival Free from Heart Failure B Overall Survival
100 - 100 -
TRIVALVE 80 80
9
versus E_-' _
T 604 X 604
control cohort E =
& 2
E Z
S 401 5 40
[T
g
'™
20 20
Log-rank 12.8 P = 0.0003 Log-rank 1.0 P = 0.0009
0 T T T T 0 T T T T
o] 3 6 9 12 0 3 6 9 12
Follow-Up (Months) Follow-Up (Months)
—— 268 169 157 107 81 —— 268 192 156 104 79
— 268 181 160 148 136 — 268 215 199 184 170
—— Transcatheter Tricuspid Valve Intervention —— Controls

Taramasso, M. et al. J Am Coll Cardiol. 2019;74(24):2998-3008.



TRILUMINATE-PIVOTAL RCT

Primary Endpoint

Finkelstein-Schoenfeld Analysis

Win ratio, 1.48
(1.06, 2.13), p=0.02
11348 TriClip™ therapy demonstrated superiority to

medical therapy driven by improvement in KCCQ

p<0.0001

6516

Death or TV Surgery HF hospitalization KCCQ change 215 pts
TRILUMINATE"

PIVYOTAL T ROEEA L

m Device Wins @ Control Wins




TRILUMINATE-PIVOTAL RCT

Safety Profile

Major Adverse Event (MAE)
Through 30 Days Post-Procedure — no.(%)

Device
N=172t
Total 3 (1.7%)
1(0.6%)
0 (0%)
2 (1.2%)

Cardiovascular mortality
Endocarditis requiring surgery

New-onset renal failure

Non-elective CV Surgery, TVRS for device-

related AE 0 (0%)

Other Clinical Safety Endpoints

Through 30 Days Post-Procedure— no.(%)

Any-cause mortality

Tricuspid valve surgery

Tricuspid valve re-intervention

Maijor bleeding*

Tricuspid mean gradient = 5mmHg
Single leaflet device attachment (SLDA)*
Stroke

Myocardial Infarction

Embolization*

Thrombosis

New CRT/CRT-D/ICD/perm. pacemaker”

TAttempted procedure population (3 subjects randomized to Device withdrew consent prior to index procedure)
#Defined as bleeding = Type 3 based on a modified Bleeding Academic Research Consortium (BARC) definition

*SLDA and embolization evaluated through 30-day follow-up
*Assessed through adverse event reporting

12 (7.0%)
1(0.6%)
0 (0%)
0 (0%)
0 (0%)
1(0.6%)

TRILUMINATE"

PIVOTAL TRIAL




Patient selection for treatment of isolated TR

TTVI

Surgical risk
feasibility

Stage of
disease

I

1) Right ventricular function (global evaluation)

2) Congestion/organ damage (renal and hepatic markers)

3) Pulmonary hypertension (RHC)



Right ventricular function (global evaluation)
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Right Ventricular Contraction Patterns in | m
Patients Undergoing Transcatheter

Tricuspid Valve Repair for Severe

Tricuspid Regurgitation

Karl-Patrik Kresoja, MD," Karl-Philipp Rommel, MD," Christian Liicke, MD,” Matthias Unterhuber, MD,"
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A Global RV function B Longitudinal RV function
g 100_‘ ;\; 100__1:%':\_:_'1—‘—
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> >
2 ] £ i
2 ol a ]
o 50 o 504
(0] 1 [5) b
= ] = ]
= | — RVEF »45% £ 1 — TAPSE 217 mm
(0] ()
= 1 — RVEF <45% p<0.001 = {1 — TAPSE <17 mm p=0.55
0 T T T T 0 T T T T
0 180 360 0 180 360
Time since procedure (days) Time since procedure (days)
% . RVEF>45 % 61 52 31 % . TAPSE 217 mm 39 31 21
Z° RVEF<45% 18 9 4 2T TAPSE<17mm 40 30 19



Congestion/organ damage

Circulation: Cardiovascular Interventions

ORIGINAL ARTICLE

: , _ _ A -
Transcatheter Tricuspid Valve Intervention in | e
Patients With Right Ventricular Dysfunction or L
Pulmonary Hypertension 3
Insights From the TriValve Registry a
® 254
2
¥ L T T
0 6 12

Time since procedure (months)
Number at risk

228 125 67
72 36 i ¥ ¢

Absence of renal dysfunction and liver congestion
Renal dysfunction and liver congestion

Muntané-Carol et al. Circ Cardiovasc Interv. 2021;14(2):e009685



Pulmonary hypertension (RHC)

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 14, NO. 1, 2021 B
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Cardiopulmonary Hemodynamic Profile mn ._I_Il_l_o.gz
Predicts Mortality After Transcatheter 078
Tricuspid Valve Repair in Chronic 5 06
- s
Heart Failure a
0.4 1 0.38
log-rank p < 0.001
Thomas J. Stocker, MD,*" Helene Hertell,*" Mathias Orban, MD,*" Daniel Braun, MD,*" Karl-Philipp Rommel, MD,*
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o] 3 6 9 12
Time Since Transcatheter Tricuspid Valve
Edge-To-Edge Repair (Months)
No. at risk:
NoPH 128 81 70 51 4
Post-CapPH 71 52 43 28 24
Pre-CapPH 30 18 n 8 6
—— No Pulmonary Hypertension
(Mean Pulmonary Artery Pressure <30 mm Hg)
= Post-Capillary Pulmonary Hypertension
(Mean Pulmonary Artery Pressure >30 mm Hg,
Transpulmonary Gradient <17 mm Hg)
= Pre-Capillary Pulmonary Hypertension
(Mean Pulmonary Artery Pressure >30 mm Hg,
Transpulmonary Gradient >17 mm Hg)




Patient selection for TR treatment

S

No/mild RV dysfunction
Mild symptoms
Severe TR
Fluctuant TR

TTVI

Surgical risk

Stage of
disease

Moderate RV dysfunction
RHF signs and symptoms
Impaired QoL

/

EARLY INTERVENTION

Massive TR

feasibility

Severe RV Dysfunction
Precapillary PH, Low CO
Cachexia
Torrential TR

- AN

FUTILITY OF INTERVENTION



