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Classification of TR etiology
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TV Tethering ++ -
Leaflet Restriction Systole Systole/Diastole Diastole
RA/TA Dilatation ++ ++++ +/= ++ 4+
RV Dilatation +++ +/- +/- +/- G
RV Dysfunction +++ +/- +/- +/- +/-
Annular remodeling + +++ +/- +
Tenting E +/-
RV remodeling +++ + + ++
mid-cavity basal based on TR ++
+ RV elongation severity 3zlobal

Hahn RT, et al. ] Am Coll Cardiol 2023;82:1711
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Tricuspid regurgitation is a multiorgan disease
™ T
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Right-sided heart failure
and tricuspid regurgitation |-
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Ventricular interdependence ‘ Reduced cardiac output ’
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Renal failure

Consensus Statement HFA/EAPCI - EJHF 2024
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Tricuspid regurgitation

Prognosis at 4 years: 60% mortality if severe TR
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Nath et al. ] Am Coll Cardiol February 4, 2004



Cardiac catheterization
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PH associated with LHD
Class 2022 Guidelines Class

RHC is recommended in patients with
severe tricuspid regurgitation with or
without LHD prior to surgical or
interventional valve repair

% Assessment of pulmonary pressures and

resistance P | JA'\UIA\_M
4

% Assessment of left cardiac pressures A J

» Assessment of hemodynamic status in the case of
Atrio destro Ventricolo destro Arteria pol e Pressi arteriosa
0-8 mmHg Sistolica: 20-30 mmHg Pressione media capillare polmonare

m ixed va Ive d isea se ( M R + TR) Diastolica: 0-8 mmHg <20 mmHg 5-11 mmHg

P
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TRISCORE and outcomes after tricuspid surgery

Age 2 70 years
NYHA functional class llI-IV
Right-sided heart failure signs
Daily dose of furosemide 2 125mg
Glomerular filtration rate < 30 mi/min
Elevated total bilirubin
Left ventricular ejection fraction < 60%

Moderate/severe right ventricular dysfunction

Predicted in-hospital mortality rate, %
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Dreyfus et al. Eur Heart J 2024
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Patient with suspected TR/
screening for TR

L

CARDIOLOGIA NOVAR A Perform comprehensive TTE

A

ﬁdentify red flags for TR progression

v

Clinical and TTE follow-up Clinical and TTE (+ CMR) follow-up:
according to patient every 6 months if severe TR ::f:r:?m
condition * every year if moderate TR

Figure 1 Follow-up of patients with tricuspid regurgitation as main valve lesion according to clinical and imaging assessment. Clinical and
echocardiographic follow-up should be tailored according to symptomatic status, TR severity, RV dilatation, and the presence of markers
for disease progression—all of which are directed at timely referral to a heart valve centre. CIED, cardiac implantable electronic device;
CMR, cardiac magnetic resonance; HFpEF, heart failure preserved ejection fraction; HFrEF, heart failure reduced ejection fraction; RV,
right ventricle; TTE, transthoracic echocardiography; TR, tricuspid regurgitation; TV, tricuspid valve; VHD, valvular heart disease

Dreyfus J et al. Eur Heart J 2026



FIGURE 4 Transcatheter Tricuspid Valve Investigational Device
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Hahn RT, et al. ] Am Coll Cardiol 2023;82:1711



.3 | Selection of transcatheter devices for TR

Symptomatic severe tricuspid regurgitation

v v v

Secondary (functional) <— CIED-related Primary (degenerative)

v

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

L

CARI

Y Persistent TR
Late presentation
Advanced disease ‘L
I |
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
Conservative treatment Annuloplasty TTVR - -
Heterotopic TTVR —rTEER—" (Annuloplasty+T-TEER) T-TEER T-TEER TTIVR

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

Praz et al. Eurolntervention 2021; 17:791-808
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Symptomatic severe tricuspid regurgitation
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Persistent TR
I |
Gap <8.5 mm Gap >8.5 mm Gap <8.5 mm
Central jet location Moderate/severe Commisural jet location
Mild tethering tethering Mild/moderate tethering
Annulonlastv TTVR
T-TEER (Annuloplasty+T-TEER) T-TEER

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

T-TEER ’

Praz et al. Eurolntervention 2021; 17:791-808

Leaflet restriction/Perforation

(Hedinger syndrome, rheumatic, postendocarditic)

TTVR




Edge-to-edge tricuspid valve repair

MitraClip™ 4th generation

(Abbott Vascular; Abbott Park, IL)

e Available in 4 sizes

« Wider arms

« Controlled grasping

e Continuous left atrial pressure
monitoring

PASCAL ™

(Edwards Lifesciences; Irvine, CA)

Larger paddles
Central spacer
Independent grasping
PASCAL Ace
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No valve stenosis

No sever anular dilation (>40 mm)
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| ANATOMICAL ELIGIBILITY FOR TRICUSPID TEER

TISO6 MI03

M4 M4

No leaflet indentation

No leaflet thickening
Central/Anteroseptal TR *
No accessory leaflets

No leaflet perforation

No high chordal density *
En-Face jet oval/linear *

* GLIDES score: the lowest is the number of unfavorable factors, the highest the procedural success: for score 0-1: 90% of TR
reduction >=2 grades, 97% of TR grade moderate or less (vs 12% and 12% if score >=4, respectively)

+58.7




Meta-analysis of 14 observational studies and 1 randomized trial of
transcatheter edge-to-edge repair of isolated moderate-to-severe
tricuspid regurgitation

CARDIOLOGIA N(

Procedural success 97%
Peri-procedural serious complications: 1%

Reduction TR volume
Reduction TR grading
Reduction tricuspid annular diameter
Reduction PISA radius

Iy Wy Wy

Increase NYHA class at 30 days
Increase 6MWD at 1 year

.



- Results of CRTs on transcatheter treatment of TR

_—
- _
TRIAL TR reduction and RV size ALL-CAUSE DEATH HF HOSPITALIZATION QUALITY OF LIFE

TRILUMINATE pivotal At 1 year, 2.3% TEERvs At 1vyear, 12.8% TEER vs At 1 year, +18.2 pts TEER
(TriClip vs Medical Rx) 3.6% controls (P=NS) 17.2% controls (P=NS) vs +7 pts controls
(P<0.001)

At 1 to 3 years maintained At 2 years, 17.9% TEER At 2 years, 23% TEER vs At 2 years, +15.4 pts

TR reduction, RV vs 17.1% controls (P=NS) 26% controls (P=0.02) TEER vs +10.3 pts
diameters and TA controls (P<0.001)
diameters
TRISCEND Il pivotal  Maintained TR reduction, At 1 year, 14.8% Evoque At 1 year, 9.7% Evoque At 1 year, 72.4
(Evoque vs Medical RV diameters and TA vs 12.5% controls (P=NS) vs 10% controls (P=NS)  (69.8-75.1) Evoque vs
Rx) diameters 54.7 (50.8-58.6) controls
(P<0.001)
Tri.FR Maintained TR reduction, At 1vyear,5.4% T TEERvs At 1year, 22% TEERvs At 1 year, +9 pts TEER vs
(TriClip vs Medical Rx) RV diameters and TA 4.1% controls (P=NS) 23% controls (P=NS) +1 pt controls (P<0.02)
diameters

Results confirmed in real-world studies (CLASP with PASCAL, bRIGHT with Triclip)
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RESEARCH LETTER

The Less the Better

Mild vs Moderate Residual Tricuspid Regurgitation After
T-TEER: Insights From EuroTR

Lukas Stolz, MD,*" Philipp Lauten, MD,° Christos Iliadis, MD,“ Daniel Kalbacher, MD,*’ Mirjam G. Wild, MD,®
Mirjam Kessler, MD," Volker Rudolph, MD,’ Philipp Lurz, MD, Holger Thiele, MD,* Jérg Hausleiter, MD,*®
the EuroTR Investigators*
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Outcome of T-TEER according to type of secondary TR
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Atrial secondary tricuspid regurgitation: definition and prognosis

LVEF>50%

Atrial fibrillation
sPAP<50 mmHg

@ g Months
o >
Number at risk
- 57 34 23
192 106 56

Figure 5 Definition of atrial secondary tricuspid regurgitation (ASTR) (A) and survival Kaplan—Meier curves for ASTR and ventricular STR
(VSTR) groups (B). LVEF, left ventricular ejection fraction; sPAP, systolic pulmonary artery pressure.

Russo G, et al. Eur J Heart Fail 2023; 25: 2243-2251



Outcome of T-TEER according to RV function
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Hazard ratio for TTVI vs conservative

-

| | 1
<13 13-14 15-16 17-19 >19
TAPSE (mm, quintiles)

d | N

Reduced RV function Mid-range RV function Preserved RV function
(TAPSE <13 mm) (TAPSE 13-17 mm) (TAPSE >17 mm)

2 2 2
S 50 S 50 S 501
= 2 I=
= = =
N wn w
=RV TTVI TTVI
-- Conservative p=0.51 Conservative p=0.004 Conservative p=0.68
0 T T T | 0 T T T 1 0 T T - "
0 100 200 300 365 0 100 200 300 365 0 100 200 300 365
Days Days Days

Schlotter F, et al. Eurointervention 2021 Jul 20;17(4):e343—e352
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Outcome of T-TEER according to pulmonary artery pressure

1.0 -
0.8 -
0.6 1

log-rank p < 0.001
0.4 -

Survival

021 HR: 43
(95% Cl: 1.8-9.8)
0 T r : log-rank p < 0.001
0 3 6 9
Time Since TTVR (Months)
No. at risk:
mPAP Low 128 81 70 51 41 0 T T T 1
mPAP High 108 75 57 38 32 0 3 6 9 12
Time Since Transcatheter Tricuspid Valve
MPAP Low (mPAP 530 mm Hg) Edge-To-Edge Repair (Months)
—— mPAP High (mPAP >30 mm Hg) No. at risk:
NoPH 128 81 70 51 1
Post-CapPH 71 52 43 28 24
Pre-CapPH 30 18 n 8 6

Stocker TJ, et al. JACC Cardiovasc Interv 2021;14:29



Outcome of T-TEER according to LV function

CARDIOLOGIA NOVARA

TRIGISTRY: Impact of treatment in isolated severe tricuspid regurgitation across the left ventricular ejection fraction spectrum (N = 2384)

1005, Adj. P < 0.001 100T% v Adj. P =0.38
907 : 90 '
801 80
709 704
60 60
50 50
407 407

30 === Conservative management 304

Adj. P = 0.02

Survival, %
Survival, %
Survival, %

== Conservative management == Conservative management

20"] = Successful intervention 20=] === Successful intervention we= Successful intervention
10"} = » =+ Unsuccessful transcatheter tricuspid valve intervention 107 » = »+ Unsuccessful transcatheter tricuspid valve intervention 10*] = = =+ Unsuccessful transcatheter tricuspid valve intervention
0 v - . - T - ~— 0 v - y - T v - - ~— 0 T . T r T - - - \
0 1 2 0 1 2 0 1 2
Time, years Time, years Time, years
Number at risk:
— 438 310 219 268 188 153 482 330 261
— 785 454 328 88 43 25 95 53 35
«= 160 54 21 44 17 6 24 9 4

+ We observed a survival benefit from tricuspid valve intervention, regardless of modality, in patients with preserved
LVEF (250%) while no benefit was observed in those with mildly reduced LVEF (40-49%) or reduced LVEF (<40%).
+ We confirmed the prognostic significance of residual TR across the entire LVEF spectrum.

* These results underscore the need for cautious consideration of tricuspid interventions in patients with reduced LVEF
and highlight the importance of future randomized controlled trials to validate these findings.

Heitzinger G, et al. Eur J Heart Fail 2025 Aug 30
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.3 | Selection of transcatheter devices for TR

Symptomatic severe tricuspid regurgitation

v

\4

Secondary (functional)

< CIED-related

A

| ate presentation
Advanced disease

Y

v

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

L

Y

Primary (degenerative)

Conservative treatment

Heterotopic TTVR

Persistent TR
I |
Gap <8.5 mm Gap >8.5 mm Gap <8.5 mm
Central jet location Moderate/severe Commisural jet location
Mild tethering tethering Mild/moderate tethering
Annuloplasty TTVR -
T-TEER (Annuloplasty+T-TEER) T-TEER

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

Y

Prolapse/Flail

Leaflet restriction/Perforation

(Hedinger syndrome, rheumatic, postendocarditic)

T-TEER

Praz et al. Eurolntervention 2021; 17:791-808

TTVR
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- Results of CRTs on transcatheter treatment of TR

_—
- _
TRIAL TR reduction and RV size ALL-CAUSE DEATH HF HOSPITALIZATION QUALITY OF LIFE

TRILUMINATE pivotal At 1 year, 2.3% TEER vs At 1 year, 12.8% TEER vs At 1 year, +18.2 pts TEER
(TriClip vs Medical Rx) 3.6% controls (P=NS) 17.2% controls (P=NS) vs +7 pts controls
(P<0.001)

At 1 to 3 years maintained At 2vyears, 17.9% TEER At 2 years, 23% TEER vs At 2 years, +15.4 pts

TR reduction, RV vs 17.1% controls (P=NS) 26% controls (P=0.02) TEER vs +10.3 pts
diameters and TA controls (P<0.001)
diameters
TRISCEND Il pivotal  Maintained TR reduction, At 1 year, 14.8% Evoque At 1 year, 9.7% Evoque At 1 year, 72.4
(Evoque vs Medical RV diameters and TA vs 12.5% controls (P=NS) vs 10% controls (P=NS)  (69.8-75.1) Evoque vs
Rx) diameters 54.7 (50.8-58.6) controls
(P<0.001)
Tri.FR Maintained TR reduction, At 1vyear,5.4% TEERvs At 1year, 22% TEER vs At 1 year, +9 pts TEER vs
(TriClip vs Medical Rx) RV diameters and TA 4.1% controls (P=NS) 23% controls (P=NS) +1 pt controls (P<0.02)
diameters

Results confirmed in real-world studies (CLASP with PASCAL, bRIGHT with Triclip)



2025 ESC guidelines on valvular heart disease
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New recommendation

Indications for intervention in tricuspid regurgitation—Section 11.4

Careful evaluation of TR aetiology, stage of the disease (i.e. degree of TR severity, RV and LV dysfunction, and PH), patient operative risk,

and likelihood of recovery by a multidisciplinary Heart Team is recommended in patients with severe TR prior to intervention.

Revised recommendation
2021 VS 2025

Indications for intervention in patients with severe tricuspid regurgitation without left-sided valvular heart disease requiring surgery—
Section 11.4

Transcatheter treatment of symptomatic secondary Transcatheter TV treatment should be considered to

severe TR may be considered in inoperable patients at a improve quality of life and RV remodelling in high-risk

Heart Valve Centre with expertise in the treatment of I1b C patients, with symptomatic severe TR despite optimal lla
TV disease. medical therapy, in the absence of severe RV

dysfunction or pre-capillary PH.

TAPSE >12, PAPS <70 mmHg, LVEF >40%







Device Choice: Complex and Multi-factorial

carpioLocia nd  Device Choice Parameters Annuloplasty Leaflet Repalr Replacement

Primary Etiology

)

/’\\ PN
>

00000000

Coaptation Gap > 7mm

(

’/\~
\
/
. /

Complex Subvalvar Anatomy
CIED with Impingement

Leaflet tethering >10mm

90000
Wy

0000

Leaflet Morphology (>3)
Large Annulus
Small RV dimensions
Poor RV function
Anticoagulation C/I
Difficult TEE Imaging®
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Clinical Outcomes With Transcatheter
Edge-to-Edge Repair in Atrial
Functional MR From the EXPAND Study

Nishtha Sodhi, MD,? Federico M. Asch, MD,” Tobias Ruf, MD," Aniela Petrescu, MD," Stephan von Bardeleben, MD,
D. Scott Lim, MD,* Francesco Maisano, MD," Saibal Kar, MD,® Matthew J. Price, MD"
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Secondary Mitral Regurgitation
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Selection of transcatheter devices for TR

Symptomatic severe tricuspid regurgitation

v

\4

Secondary (functional)

< CIED-related

A

Late presentation
Advanced disease

Y

v

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

L

Y

Primary (degenerative)

Conservative treatment

Heterotopic TTVR

Persistent TR
I |
Gap <8.5 mm Gap >8.5 mm Gap <8.5 mm
Central jet location Moderate/severe Commisural jet location
Mild tethering tethering Mild/moderate tethering
Annuloplasty TTVR -
T-TEER (Annuloplasty+T-TEER) T-TEER

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

Y

Prolapse/Flail

Leaflet restriction/Perforation

(Hedinger syndrome, rheumatic, postendocarditic)

T-TEER

Praz et al. Eurolntervention 2021; 17:791-808

TTVR




