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Mauvais pronostic des IT

Chorin E, EHJCVI 2020

1.0
v' L’insuffisance tricuspidienne est associée .
- . . Cumulative
a un mauvais pronostic 08 prosortion of
| survival, % [SD] |
| 66 (0.01)
v' Plus la fuite est séveére, plus le pronostic g oo
est mauvais & S ]
E) 0.4 I'-”h“"“l :
gm0 meekey 0 (0.02
Yo memm e, K i
| ... 26(0.04
o Treatment
° ° ° P ° ° Mone/Trace
v' Mais corriger la fuite améliore-t-il e
° sm—e= Sever
le pronostic ? " =
0 1 2 3 4 5
Time (years)
Mumber at risk =
NoneMrace 1245 106871 B063 5747 3627 16816
Bibd 5554 4294 3281 2192 1277 810
Moderale 2157 1421 o042 583 326 13
Severe 223 107 i} 49 30 (1]

Figure 1 The Kaplan—Meier survival curves of hospitalized patients according to TR grade.
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Madame S: 74 ans

Histoire de la maladie

\rEEnase .
%MMP—JMJWAW—JP
-—V-—¢-—,;—~——¢——u-4~,,—ﬁr—w

+ Prothéses mécaniques mitrale et aortique a:.—ar-—m—v *

+ FA permanente ?*JF’AP‘“‘J "“J‘“L“J*‘—"H

» Angioplastie de VA en avril 2019 ﬂMqumWWf

- Diabéte insulinodépendant %WFW iﬁﬂﬂﬁﬂﬂﬁf

» Poussées d’insuffisance cardiaque droite B “A—t ﬂM r”“l B ﬂ f~1‘

- Traitement habituel: lasilix 125 mg/j, coumadine, L h 1
*’—‘”r'—ﬂr—“ﬂrf““ r—%——*r—’tr-ﬂ——‘r—*—‘"ﬁ-

temerit 2,5 mg/j, esidrex 12,5 mg LHW'___‘; A IEDRR AR RS AT

_~+.__;-—J’L_J._Jl bt L,_,JW,Tr.__.JNaJL_J_»—-Jl,_

Biologie

- créatininémie = 198 umol/l

- Bilirubinémie totale = 58 umol/1
- DFG = 25 ml/mn

+» NT-proBNP = 5200 ng/1

e TR
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Echocardiographie / cathétérisme droit

@ FEVG =65%
@ prothéses normales
@ VD dilate modérément hypocinétique

@ IT torrentielle (OR = 1,2 cm?)

Résumé des pressions (mmHg)

Heure Site| Sys| Dias| Télé| Moy.| OndeA| OndeV dPidt| FC
may. | (min-1)

11:31 0D 32 32 40 78

11:32 VD| 45 18] 25 36| 78

11:36 AP 45 3 36 i

11:36 PCP 28 31 32 77

11:43 VD| 44 15 25 Bl 70
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Tri-score

@D Age > 70 years
@ Female

@ Right-sided heart failure signs '

@ Prior left-sided heart valve intervention

TRI-SCORE

Permanent pacemaker / defibrillator

@D Atrial fibrillation / flutter

@D Daily dose of furosemide > 125 mg Predicted in-hospital mortality after isolated tricuspid valve surgery

@ Glomerular filtration rate < 30 ml/min %
@D Elevated total bilirubin '
(4}

Left ventricular ejection fraction < 60%

Moderate/severe right ventricular dysfunction **/

Mechanism of tricuspid regurgitation

@D Secondary

Primary

Mixed
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Que proposer a cette patiente ?

1. Triclip ? v TRILUMINATE
v TRL.Fr

2. Remplacement valvulaire percutaneé ?
v' TRISCEND II

:  DRemel  calvulaireehirtreical

I
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Triclip ou TVR ?

Etude Nom!are de
patients
TRILUMINATE 572
TRI.FR 300
TRISCEND 11 400

Criteéres d’inclusion

IT séveére symptomatique

Dispositif
étudié

malgré le traitement médical TriClip™

et chirurgie contre-indiquée

IT sévére symptomatique

malgreé le traitement médical TriClip™

et chirurgie contre-indiquée

IT séveére symptomatique
malgré le traitement meédical
et chirurgie contre-indiquée

Valve
Evoque

Durée du
suivi

1 an

1 an

1 an

Critére de jugement principal Résultats p-value

Critére composite hiérarchisé (décés  Supériorité du Triclip vs
toute cause, chirurgie, hospitalisation, TMO win ratio 1,8 (IC 0,0001
ameélioration qualité de vie) 95% : 1,4 a2,5)

Amélioration significative
du critére composite <0,0001
(74,1% vs 40,6%)

Score composite clinique (classe NYHA,
évaluation globale, événements majeurs)

Critére composite hierarchisé (mortalité, Supériorité de la valve
hospitalisations, KCCQ-OS, statut NYHA, Evoque sur le traitement <0,001
TMO6) médical (win ratio 2,02)

I
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Triluminate

The NEW ENGLAND
JOURNAL of MEDICINE

MAY 18, 2023 VOL. 388 NO, 20

ESTABLISHED IN 1812

Transcatheter Repair for Patients with Tricuspid Regurgitation

Paul Sorajja, M.D, Brian Whisenant, M.D., Nadira Harnid, M.D., Hursh Maik, M.D., Raj Makkar, M.D.,

Peter Tadros, M.D., Matthew |, Price, M.D., Gagan Singh, M.D., Meil Fam, M.D,, Saibal Kar, M.D.,
Jonathan G, Schwartz, M.D., Sharnir Mehta, M.D., Richard Bae, M.O., Nishant Sekaran, M.D,, Travis Warner, M.D.,
Moody Makar, M.D., George Zorn, M.D., Erin M. Spinner, Ph.D., Phillip M, Trusty, Ph.D,, Raymond Benza, M.D,,
Ulrich jorde, M. D., Patrick rthy, M.O., Vinod Thourani, M.D., Gilbert H.L. Tang, M.D,,

Rebecea T. Hahn, M.D, and David H. Adarns, M.D., for the TRILUMINATE Pivotal Investigaters®

(Aix Marseille

JOURNAL aF E AMERICAN CO GE OF cAROIdLaaY WaL B WMo B podd
@ 3024 THE AUTHORS. PUBLISHED BY ELSEVER QN REHALF OF THE AMERICAN

COLLEGE OF CARDIOLOGY FOUNDATION. THIS [ &N OFEN ACEESS ARTICLE UNDER

THE C€ BY-NEND LICENIE (huipy ferantive cammung arg [ lsansas flys ne: nn o 6,

Tricuspid Transcatheter Edge-to-Edge
Repair for Severe Tricuspid Regurgitation
1-¥Year OQutcomes From the TRILUMINATE Randomized Cohort

Gilbert H L. Tang, MI, M5c, MEA,** Rebecca T. Hahn, MD,™* Brian K. Whisenant, MD,” Nadira Harnid, MD,?
Hursh Naik, MD," Raj E. Makkar, MD,” Peter Tadros, MD,° Matthew I, Price, MD," Gagan D, Singh, MD,

Neil P. Fam, MDD}, Saibal Kar, MD," Shamir R, Mehta, MD, Richard Bae, MD,” Kishant K. Sekaran, MD,”

Travis Warner, MO, Moody Makar, MD," George Zorn, MD,* Raymand Benza, MD,* Ulrich P, Jorde, MD,™
Patrick M, McCarthy, MD," Vinod H. Thourani, MD,” (dan Ren, PeD,” Phillip M. Trusty, PeDy” Paul Sarajja, MO
David H. Adams, ME," the TRILUMINATE Pivotal Investigators
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Triluminate: résultats

Primary End Point
Win ratio, 1.48 (95% Cl, 1.06-2.13); P =0.02

» 350 patients puis 572 pts (full cohort) v - -
Hierarchical N =17 N=175)
» Ameélioration du critére de jugement principal o i 11,348 7643

(critére composite hiérarchisé) incluant:

=15-Point Improvement

mortalité toutes causes in KCCQ Score
w 1004
chirurgie 5 s
hospitalisations pour insuff. Cardiaque 5 497
amélioration de la qualité de vie . 26.4
g 20 -
£ o TEER  Control
PR o o, - o TEE ontro
» Ameélioration du score de qualité de vie (N-147) (N-14)
Change in Quality of Life According to Magnitude
. Corrélée a 'amélioration de la fuite tricuspidienne i il S I
:
zé 51 ,
o 0
" Worsened Mo change  I-Grade Reduction  =2-Grade Reduction
(N =46) (N=67) (N=35) {N=125)

Change in Tricuspid Regurgitation
— .=
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Triluminate: résultats

» Ameélioration du critére composite liée a

I’'amélioration de la qualité de vie Death from Any Cause Hospitalization for
__or Tricuspid-Valve Surgery Heart Failure
» @ 100- 5
1. : : a9
» Pas d’amélioration de la survie §2 | 9.
R 5
a B o
. : ST e W T
- Pas de réduction des hospitalisations g2 o -
pour insuffisance cardiaque fgf s 9.4 10.6 E
2/ ] e o
a = | Ol
3 TEER Control TEER Control
(N=175) (N=175) (N=175) (N=175)

CONCLUSIONS
In patients with symptomatic, severe tricuspid regurgita-

tion, TEER was safe and was associated with a greater
improvement in quality of life than medical therapy alone.

Aix+Marseill £ 2
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Triluminate: Full randomized cohort

S72 pts (full cohort)

Ameélioration du critére de jugement principal
Ameélioration du score de qualité de vie

Pas d’ameélioration de la survie

Pas de réduction des hospitalisations

FIGURE 1 TR Severity Following T-TEER

Device (N = 210) Control (N = 206)
P <0.0001 P=0.1
" p<n.0DOI P=041 " pao7s P=0.41
T ' 7 : .
100% - ————
-
W

80% ~

38%.

60% -
88%
Moderate ar

less

40% -
20%

1%
8%

Moderate or
% DSy, | loss

Baseline 30 Days 1 Year Baseline 30 Days 1 Year

8
@\%-

0% -

= Mild Moderate B Severe W Massive M Torrential

A significant reduction in TR severity was observed at 30 days through 1 year for subjects treated with the device (left). No significant im-
provements in TR severity were observed for control subjects {right). T-TEER = tricuspid transcatheter edge-to-edge repair; TR = tricuspid
regurgitation,

( AixMarseille

CENTRAL ILLUSTRATION Win Ratio and Primary Endpoint Components for the Full
Randomized Cohort

F-S P <0.0001
Win ratio: 1,84 (95% Cl: 1.40-2.45)
[
35,000 - Total: 31,991
30,000 |
5 o 18,603 wi
¥ wins
E 20,000 KCCQ-05 Change Total: 17,388
E‘ z15 Points
S 15000 5,063 wins
z S
; 10,000 - 6,096 wins HFH 5,387 wins
5000 Death or TV Surgery
o
Device Control
i\ 100%
& oy _‘q“-:\::qh\ Device 90.6%
i =
g 90% " 0.40 -
'E 85% Control 89.9% e P=0.40 g 100%
5 1 P<0.0001
80% - EE 0.30 - 0.20 -~ 80% st
E 75% | £% 017 8 52%
£ 70% TE 0.20 ;‘
2 65% - §§ g's
E 60% - EE 010 ££
1 seu 08 o <2 5
H Log rank: 0.82; HR: 0.94 (95% Cl; 0.55-1.60) =
w  50% T T T 0.00 - s
030 180 165 12 Months - =15 Points
Time After Randomization (Days) B Device [ Control M Device M Control

— Device — Control

Tang GHL, et al. JACC. 2024;m(m):m-m.

Device subjects were B4% more Likely to have a better outcome following treatment with T-TEER than control subjects. The primary
endpoint included freedom from the composite of death and TV surgery (bottom left panel), annualized HFH rate (bottom middle panel),
and a KCCQ-05 (bottom right panel) score change of 15 points or greater through 12 months. F-5 = Finkelstein-Schoenfeld; HFH = heaart
failure hospitalization; KCCQ-05 = Kansas City Cardiomyopathy Questionnaire overall summary score; T-TEER = tricuspid transcatheter

edge-to-adge repair; TV = tricuspid valve.
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Que proposer a cette patiente ?

1. Triclip ? v TRILUMINATE
v TRL.Fr

2. Remplacement valvulaire percutaneé ?

v TRISCEND II

I
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Tri.fr

. 300 patients, IT sévére symptomatique contre-indiquée a la chirurgie

» Critére de jugement principal (critére composite hiérarchisé) incluant: [rea
.. . . . . . Patients were asked how they felt:
Mortalité toutes causes ou hospitalisation pour insuffisance cardiaque

Modification de la classe NYHA ou
Patient global assessment (PGA)

1. Markedly improved
2. Moderately improved
3. Mildly improved

. No change

» Critéres de jugement secondaires 5. Siightly worse
Seévérité de UIT 6. Moderately worse
Qualité de vie (KCCQ score)

OOOO0OO0OO0OO0

7. Markedly worse

Patient global assessment (PGA)

Critere composite (mortalité toutes causes ou chirurgie tricuspidienne,
hospitalisation pour insuffisance cardiaque, amélioration du KCCQ score)
Major cardiovascular events (MCE)

Mortalité cardiovasculaire

‘- . .
(Alx Marseille FACULTE DE MEDECINE
- DE MARSEILLE




Tri.fr: résultats

» Amélioration du critére composite liée a 'amélioration de la qualité de vie
» Pas d’amélioration de la survie

» Pas de réduction des hospitalisations pour insuffisance cardiaque

Figure 4. Survival Curves for Patients in the T-TEER + OMT Group and the

80 74 OMT-Alone Group
100,
70 h"-hﬂ_l_ Log-rank P= .38
60 48 & _11"_‘— ; _, T-TEER+OMT
= G,
50 41 = OMT alone —
o
40 g w
2
30 L
20 a 704
20 12
5 60 : . .
1 0 . 0 3 [ 12
0 [ Time to cardiovascular event, mo
Mo. at risk
Improved unchanged worsen T-TEER:OMT 152 134 108
OMT alone 147 128 85
BT-TEER EGDMT ;o = . s
OMT indicates optimized medical therapy; and T-TEER, tricuspid transcathetar
edge-to-edge repair,

— .=
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Triluminate et Tri.fr: réesultats et limites

1. Réduction de la sévérité de I'IT dans plus de 80% des cas

2. Critere de jugement atteint, essentiellement par 'amélioration de la qualité de vie
3. Qualité de vie liée a la réduction de la sévérité de I'I'T

4. Pas de difféerence de mortalité a 1 an (10%)

5. Patients moins sévéres que prévu.

6. Efficacité du triclip dans des populations plus graves ?

(Alx Marseille FACULTE DE MEDECINE
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Que proposer a cette patiente ?

1. Triclip ? v TRILUMINATE
v TRL.Fr

2. Remplacement valvulaire percutaneé ?

v' TRISCEND II

— .=
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ORIGINAL ARTICLE

Transcatheter Valve Replacement
in Severe Tricuspid Regurgitation

R.T. Hahn, B. Makkar, V.H. Thourani, M. Makar, R.P, Sharma, C, Haeffele,

C) Davidsan, A. Narang, B. O'Neill J. Lee, P. Yaday, F. Zahr, 5. Chadderdon,
M. Eleid, S. Pislaru, R, Smith, M. Szerlip, B. Whisenant, N.K. Sekaran, 5, Garcia,
T. Stewart-Dehner, H, Thiele, R, Kipperman, K. Koulogiannis, D.5. Lim, D. Fowler,
5. Kapadia, 5. Harb, P.A. Grayburn, A. Sanning, M. ], Mack, M. B. Leon, P. Lurz,
and S.K. Kodali, for the TRISCEND || Trial Investigatars®

e NEW ENGLAND
JOURNAL of MEDICINE

Quality of Life After Transcatheter
Tricuspid Valve Replacement
T-¥ear Results From TRISCEMD I Pivotal Trial

Suzdnme V. Amold, MD, MHA" Bebeoca T. Hahn, MIL" Vinod H. Thourani, MDO," Raj Makkar, MI3"

Moody Makar, MI:," Rahul P. Sharma, MD,® Christiane Haeflele, ML Charles 1. Davidson, M, Akhil Narang, D,
Brian O'Nedll, MD,” James Lee, MD," Pradecp Yaday, MIK Firas Zahr, MB," Scott Chadderdon, M°

Mackram Eleid, MDD, Sorin Puslaru, MIY Peid, Robert Smith, MDY Molly Szerlip, MO, Brian Whisenant, MI,
Wishant Sekaran, MD," Santiago Garda, MD," Terd Stewart-Dehner, MD,' Paul A, Graybum, D~

Anna Sannino, MD, ByD,™ Clayton Soydes, MPE," Yitan Zhang, MS" Michasl ). Mack, MD,’ Martin B. Leon, MD,
Philipp Lurz, MD, PaD,” Sushee! Kodali, MD," David 1. Cohen, MDD, M5, the TRISCEND Il Pivotal Trial Investizaloss

e .
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Triscend II

Valve Replacement + Medical Therapy Medical Therapy Alone

400 patients, IT sévere symptomatique

4

contre-indiquée a la chirurgie .. -
267 Patients 133 Patients
o \ . . ) ) ) /j, { J—_ % .‘\
- Eligibles au systéme EVOQUE, pas de dysfonction VD ou d’insuff.rénale sévére ¢ Véﬁ%‘gsﬁ
t !W\‘\(, ~ j
» Critere de jugement principal (critére composite hiérarchisé) incluant: M j |

Mortalité toutes causes ou chirurgie tricuspidienne ou assistance ou greffe cardiaque
Hospitalisation pour insuffisance cardiaque

Qualité de vie (KCCQ)

Modification de la classe NYHA ou

Amélioration de > 30 m du test de marche

4

Evaluation des effets secondaires (hémorragies)

.‘- . .
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Triscend II: résultats

- Réduction de la sévérité de ’'insuffisance tricuspidienne

-E B0

ar

E

5

E“ 40

] o

ﬁ 20 49.5

0 | 2
Baseline 1 Year Baseline 1 Year
Valve Replacement Control
(M=212) (MN=87)

- Amélioration du critére composite liée a I’amélioration de la qualité de vie

Hierarchical Com pﬂﬁit& Outcome KCCQ-05, NYHA, and 6-Minute Walk Distance Improvements at 1 Year
Overall win ratio favoring valve replacement, 2.02 B Valve replacement W Control
(95% ClI, 1.56—2.62); P<0.001 100+ Difference, Difference, Difference,
=100 29.9 54.9 158
g :L . Valve replacement + medical . Medical therapy E g
,E 10~ therapy alone E 60
o
o
= 23.1 & o
8 20 g
s 10.2 g I | 240
n . KCCQ-05 NYHA 6-Minute Walk Distance
.g - 0.8 A =10 Points A =1 Class A =30 Meters
01— : _ .
Improvement in Improvement in NYHA P e U B e
KCCQ-OS Score Functional Class

. S . = ) ) '-*;} <
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Triscend II: résultats

A Death from Any Cause B Hospitalization for Heart Failure
. . . 100+ 1004
» Pas d’amélioration de la survie % 0
- . . . . C a 80
- Pas de réduction des hospitalisations oo In
a B0 &
pour insuffisance cardiaque S T S0
403 ® 04 Estimate
% 304 Estimate & 30+ : 6.1:+4
& 204 15,2233 & - ]
CONCLUSIONS = hcamen, o .
In patients with severe tricuspid regurgita- o B i o 6 i
- = = Mo Ma fr Mo Pl ¥
tion, transcatheter tricuspid-valve replace- . .
) : sit Visit
ment plus medical therapy was superior to No. st Risk Mo at Risk
= Valve replacement 259 45 231 216 Walve replacement 259 129 158 176
medical therapy alone at 1 year, a result Control 133123 112 9 Contral 133 116 100 7

that was driven primarily by alleviation of
symptoms and improvements in quality

of life.

Adverse Events

lm ] 2 1
.g k - Valve replacement + medical . Medical therapy
E 304 '!hr_'raF-'j alone
b P—0.003 P<0.001
A 3 A 3 204 1C 17.4
- Hémorragies plus fréquentes ¥ 2.3
” =
- Pacemakers plus fréquents g 109 5.3
& 2.3
= o ) —
Severe Bleeding Implantation of New
Permanent Pacemakers
e S . - . .
w{ (Alx ,M?_".S?!.lyle FACULTE DE MEDECINE
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Triclip ou TVR

Hausleter, JACC 2025

Replacement

1sibl my . Criteria favoring replacement
septolatera caaptaﬁﬂngaps?mm tolateral coaptation gap >7 but <8.5 » Large septolateral coaptation gap >8.5 mm
-Antmgeptaljattmaxm osteroseptal jet location « Anteroposterior jet location
Lotalmeapmhpmarﬂiil . > leaflets (>3 » Multiple leaflets (>3) and indentations

+ Bileaflet or trileaflet morphology ated TR without permanen » Leaflet thickening/shortening (rheumatic,
~» No CIED lead o eractior carcinoid)/perforation

Gmd&dmﬂralagramfc\ﬂndﬂwfarleaﬂﬂt ufhcient echocardiograp indow for leafle » Pronounced leaflet tethering
Ization isualizatio * CIED-related TR (impingement, adhesion,

perforation, subvalvular entanglement)

» Insufficient echocardiographic leaflet
visualization

e TR
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Contre indication chirurgicale

IT sévere symptomatique

Discussion Heart Team

non

‘ Chirurgie

e TR

w AixMarseille
universiie

oul

Screening TEER

Bilan systématique : ETT + ETO — TDM
cardiaque synchronisé spécifique pour
évaluation de la valve tricuspide —
Cathétérisme cardiaque droit

ou chirurgie a haut risque (TRISCORE) ?

non

Anatomie | optimale
Imagerie | optimale

Non éligible
TTVI

Screening TTVI

Eligible| TTVI

TTVI
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