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Trikuspidalni regurgitace

Neni zapomenuta chlopenni vada

« Komplexni struktura chlopné

ve srovnani s ostatnimi
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Prevalence trikuspidalni regurgitace
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Topilsky Y et al. JACC: Cardiovasc Imag 2019 Nishimura RA al. AHA/ACC guideline for management the
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Trikuspidalni regurgitace a prognoza

U srdecniho selhani HFrEF
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Patients at risk: Survival Time (Months)
EROA <0.2 cm’ 296 226 202 173
EROA 20.2 cm? 86 48 40 32

Bartko PE et al. JACC Imag 2017
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Po katetrizacni plastice Mi chlopneée
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Moderate 666 451 307 203 131
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Sorajja P et al. JACC 2017



Etiologie a patofyziologie
trikuspidalni regurgitace

FUNCTIONAL/SECONDARY CIED-RELATED ORGANIC/PRIMARY
[ ATRIAL ] [

Primary tricuspid CIED-related tricuspid RV volume
regurgitation regurgitation overload

VENTRICOIARINN

RA remodelling Secondary tricuspid

regurgitation

Primary RVD

Pre-capillary
PH

RV pressure $
overload
] |
Post-capillary . ___ :

PH Pulmonary
disorders® ‘

Parameter Ventricular FTR | CIED-Related Primary TR
Prolapse (I) RHD (IlIA)

Leaflet Tethering - +++ ++ - - — —

Leaflet Restriction - Systole Systole/Diastole - Diastole " ' -‘ O

RA/TA Dilatation +++ ++ +/- ++ ++ “ ‘} 1

RV Dilatation +/- 4+ +/- +/- +/- Y - /
i . i ) A HFrEF Left-sided VHD | | Prior Left-sided
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Strategie lécby trikuspidalni regurgitace

1. Demographic
e.g. age, Sex Mild TR
2. Clinical symptoms

e.g. NYHA functional class

3. Comorbidities | Ty rp——
e.g. stroke, COPD, renal, liver failure E

nction

Treatment phases 1. TR severity
4. Cardiac disease \\\ 2. Annulus size
e.g. combined left-sided disease Serslocho  Surgery! | TTTTmmmeeeeeeee 3. Tricuspid valve morphology
5. Surgical characteristics whtlows., T™ 9 Py 4. RV remodelling
5. Pulmonary vascular resistance

e.g. isolated, combined Pathological change of tricuspid valve / RV

Heart team decision-making

Take home figure Heart team decision-making for treatment of tricuspid regurgitation. COPD, chronic obstructive pulmonary disease;
NYHA, New York Heart Association; RV, right ventricle; TR, tricuspid regurgitation; TTVI, transcatheter tricuspid valve intervention.
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Trikuspidalni
regurgitace - indikace

* EVi den Ce Ve S rovna’ n I’ S d a I é I’m i Ch Iope n n I’m i Symptoms ‘None 7 None* ' None-vague* . Current or previous

3 Overt RHF and/or end-organ

- . , episodes of RHF damage due to chronic RV
vadami je velmi mala
. ey . . . , i - s - , TR grade Less than moderate >Moderate Severe Severe Torrential
b EXI StUJ I I n d I ka Ce k C h I ru rg I Cke I er e p rl SO u CaS n e Annular .Normal . Normal or mildly , Present ‘, Moderate-severe ‘ Severe
. . remodeling | [ remodeled | | |
O pe ra CI S rd Ce n e bo V p‘r,'l’pa d é Sym pto m atl Cké Leaflet Normal Mildly abnormal Abnormal Coaptation gap Large coaptation
coaptation gap
L] V4 V4 . F = T i i | i
Tethering None None or mildly abnormal | Abnormal Significantly abnormal with | Significantly abnormal
p rl m a rn I reg u rg Ita Ce (<8 mm) (usually <8 mm) ‘ varying degree of tethering ‘ (usually >8 mm)
v 4 . . 7 . v RV function |Normal Normal function Mild RV dysfunction >Moderate dysfunction Severe RV dysfunction
g J e d n OZ n a Cn a kI I n I Cka eVI d e n Ce O p rOS pe Ch u and Absent or mild and/or remodeling and remodeling and remodeling
remodeling remodeling
C h I ru rg I Cké I é éby u I ZO I Ova n é Se ku n d é rn I’ Medical l No treatment but regular . None or low-dose . Diuretics " Moderate to high-dose l Multiple admissions for
clinical and echo diuretics diuretics and/or RHF. Frequent need for IV

H H z [ H 4 follow-up in patients requirement for diuretics and/or high-dose
trl kU S p I d a I n I reg U rg Ita Ce Ch y b I with high likelihood of IV diuretics combination diuretics
developing TR progression
. . - . v 7 v such as those in Table 1
- P dia 2-5 | dob
a'C I e ntl Sta I a SO u V SO u Ca S n e O e Surgical No Consider TV surgery TV surgery (preferably Isolated TV surgery (repair | Prohibitive intra- and
4 v v "y treatment (preferably repair) at time | repair) at time of left-sided | or replacement) either peri-operative risk
of left-sided surgery surgery. Isolated TV isolated or at timeI of
ream mr ]

surgery (preferably repair) | left-sided surgery in the
in presence of symptoms or | absence of severe

- Sym ptO m atl Cké Trl R pFeS d I U retl CkOU Iééb U progressive RV remodeling | pulmonary hypertension

and comorbidities and severe comorbidities.
Ll 4 - r Ll . d r . . . .
— Symptomaticka TriR s nutnosti hospitalizace pro srdecni e
I 4 r - 1~ v
Sel h a n | Percutaneous No Potential future target for | Potential candidates for Current group of patients Prohibitive risk and
treatment percutaneous options as isolated TR surgery who being treated in EFS if potentially futile.
_ 1 ~ 1 1 M1 S pad 1 minimally invasive option | could be enrolled in high-risk for surgery. May | (Palliative procedures can
Trl R Se Soucasnou dllataCI a prl pad ne nove Vzn I kou could change natural upcoming IDE RCTs require combination of be considered in highly
[ history with minimal risk annuloplasty and leaflet selected patients)
ci PK

device or TVR
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,Nova klasifikace trikuspidalni regurgitace”

Table | Proposed expansion of the ‘Severe’ grade

Variable Mild Moderate Severe Massive Torrential
VC (biplane) <3 mm 3-6.9 mm 7-13 mm 14-20 mm >21 mm
EROA (PISA) <20 mm? 20-39 mm? 40-59 mm?* 60—-79 mm? >80 mm?
3D VCA or quantitative EROA? 75-94 mm? 95-114 mm? >115 mm?

VC, vena contracta; EROA, effective regurgitant orifice area; 3D VCA, three-dimensional vena contracta area.
*3D VCA and quantitative Doppler EROA cut-offs may be larger than PISA EROA.
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Moznosti lecby trikuspidalni regurgitace

Surgical treatment Transcatheter treatment

Severe isolated TR

2t

*  Mild symptomatology atr} , Mitral

Mild RV dysfunction/remodeling > valve * Marked symptomatology

No pulmonary hypertension _ * Moderate RV dyfunction/remodeling

Pulmonic
No end-organ involvement wolve Aortic * No pulmonary hypertension
Low-dose diuretic therapy r valve * Mild end-organ involvement
* Optimal medical therapy

Mild-moderate TR Seplum * Concomitant to transcatheter mitral

* Concomitant to left-sided valve surgery Tricuspid
* Annular dilation valve

valve repair procedures

Lelt
ventricle

Right

ventricle
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Heart team - rozhodnuti o zpusobu lé€by

Intensivist Surgical
Consultants
.‘lll.lll-....
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CARDIOLOGIST . . ‘e Medical
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Algoritmus katetrizacni lecby trikuspidalni

\ 4

regurgitace

‘ Symptomatic severe tricuspid regurgitation ‘

v

Secondary (functional) <—

Late presentation
Advanced disease

} v

‘ CIED-related Primary (degenerative)

v

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

v

Y

Conservative treatment
Heterotopic TTVR

Persistent TR

I I o l Y | ./

Gap <8.5 mm Gap >8.5 mm Gap <8.5 mm ‘Prolapse/FIaiI‘ Leaflet restriction/Perforation
Central jet location Moderate/severe Commisural jet location (Hedinger syndrome, rheumatic, postendocarditic)

Mild tethering tethering | | Mild/moderate tethering

l l l , .,

Annuloplasty TTVR - -
T-TEER ‘ (Annuloplasty+T-TEER) | | TTEER ’ TTEER ‘ TIVR

*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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G4 NT G4 NTW G4 XT G4 XTW
4 mm 6 mm 4 mm 6mm

Katetrizacni plastika cipu
(TEER)

* Nejbéznéjsi zpusob katetrizacni
léecby trikuspidalni chlopne

* Princip podobny jako u oSetfeni mitralni chlopné (klipy
vétSinou do antero-septalni a postero-septalni komisury)

* TrClip (Abbott) — mirné upraveny zavadeci systém
MitraClip — 2 klipy (4)

« Pascal (Edwards Lifesciences) — stejny system, klip
ACE

* Nevyhody:
— zavisly na kvalité zobrazeni

— nevhodny pro pacienty s velkou ztratou koaptace
(gap = 8,5 mm)

zdroj Abbott

CLOSED CAPTURE-READY
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Plastika cipu trikuspidalni chlopné pomoci Pascal

Tézka trikuspidalni regurgitace Umisténi klipu v P-S komisure Finalni vysledek
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TRILUMINATE study

BACKGROUND

Severe tricuspid regurgitation is a debilitating condition that is associated with substantial morbidity

TEER Group Control Group and often with poor quality of life. Decreasing tricuspid regurgitation may reduce symptoms and
Hierarchical (N =175) (N =175) improve clinical outcomes in patients with this disease.
Compasite 11,348 7643
no. of wins METHODS
We conducted a prospective randomized trial of percutaneous tricuspid transcatheter edge-to-edge
repair (TEER) for severe tricuspid regurgitation. Patients with symptomatic severe tricuspid
Death from Any Cause Hospitalization for regurgitation were enrolled at 65 centers in the United States, Canada, and Europe and were randomly

=i 0%( Tricuspid-Valve Surgery s Heart Failure assigned in a 1:1 ratio to receive either TEER or medical therapy (control). The primary end point was a
232 7 : 2 3 . § B
s e @ 4 hierarchical composite that included death from any cause or tricuspid-valve surgery; hospitalization
= g & for heart failure; and an improvement in quality of life as measured with the Kansas City
e 30 g 3 : z ; ; : : -
°3 & Cardiomyopathy Questionnaire (KCCQ), with an improvement defined as an increase of at least 15

2 20 s 21 o I . : ;
g 21 § points in the KCCQ score (range, O to 100, with higher scores indicating better quality of life) at the 1-
5= 104 9.4 10.6 c. 34 . : 5 3 S
g3 u < 0.21 oy year follow-up. The severity of tricuspid regurgitation and safety were also assessed.
L5 .
a S o 0 -

= TEER Control TEER Control

(N=175) (N =175) (N=175) (N=175) RESULTS

. A total of 350 patients were enrolled; 175 were assigned to each group. The mean age of the patients was
=15-Point Improvement

in KCCQ Score 78 years, and 54.9% were women. The results for the primary end point favored the TEER group (win
u 1004 ratio, 1.48; 95% confidence interval, 1.06 to 2.13; P=0.02). The incidence of death or tricuspid-valve
=
-2 80 surgery and the rate of hospitalization for heart failure did not appear to differ between the groups. The
<
& 60 49.7 KCCQ quality-of-life score changed by a mean (+SD) of 12.3+1.8 points in the TEER group, as compared
o .
gn 40 with 0.6+1.8 points in the control group (P<0.001). At 30 days, 87.0% of the patients in the TEER group
§ o 26.4 and 4.8% of those in the control group had tricuspid regurgitation of no greater than moderate severity
nq_g, (P<0.001). TEER was found to be safe; 98.3% of the patients who underwent the procedure were free
) TEER Control from major adverse events at 30 days.
(N=147) (N =148)
CONCLUSIONS
& KOPEERNT Tricuspid TEER was safe for patients with severe tricuspid regurgitation, reduced the severity of
KARDIO 2 5 g y $ : 5 : .
_ Skl .- tricuspid regurgitation, and was associated with an improvement in quality of life. (Funded by Abbott;
wEsHAm - Sorajja P et al. NEJM 2023 wotal ClinicalTri 7
TRILUMINATE Pivotal ClinicalTrials.gov number, NCT03904147.)
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TRILUMINATE study

A Change in Quality of Life According to Severity
of Residual Tricuspid Regurgitation
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B Change in Quality of Life According to Magnitude of Reduction in
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Subgroup Patients
All Patients 295
Age

<78 yr 140

=78 yr 155
Sex

Male 126

Female 169
Tricuspid regurgitation severity

Grade 3 85

Grade 4 56

Grade 5 139
New York Heart Association class

lorll 138

Ior IV 157
Hospitalization for heart failure within the past year

No 230

Yes 65
Kidney disease

No 199

Yes 96
Previous mitral or aortic intervention

No 189

Yes 106
KCCQ

<50 118

=50 177
6-min walk distance

<240 m 121

=240 m 164
Left ventricular ejection fraction

<50% 33

=50% 234
Right ventricular end-diastolic dimension

<5cm 133

=5cm 156
Right atrial volume

<150 ml 186

=150 ml 103
Tricuspid annular plane systolic excursion

<l.7cm 151

=1.7cm 134
Central venous pressure

<10 mm Hg 66

=10 mm Hg 99
Mean pulmonary artery pressure

<25 mm Hg 138

=25 mm Hg 157
Cardiac output

<4 liters/min 96

=4 liters/min 198

No. of

TEER
Group

Control
Group

patients with =15-point improvement

in KCCQ/total no. (%)

73/147 (49.7)

37/71 (52.1)
36/76 (47.4)

24/60 (40.0)
49/87 (56.3)

22/40 (55.0)
13/33 (39.4)
36/69 (52.2)

23/68 (33.8)
50/79 (63.3)

54/117 (46.2)
19/30 (63.3)

53/101 (52.5)
20/46 (43.5)

45790 (50.0)
28/57 (49.1)

42/53 (79.2)
31/94 (33.0)

33/61 (54.1)
37/79 (46.8)

12/19 (63.2)
55/118 (46.6)

37/71 (52.1)
35/75 (46.7)

50/101 (49.5)
22/45 (48.9)

36/72 (50.0)
36/74 (48.6)

17/35 (48.6)
22/44 (50.0)

34/74 (45.9)
39/73 (53.4)

26/44 (59.1)
47/103 (45.6)

39/148 (26.4)

13/69 (18.8)
26/79 (32.9)

11/66 (16.7)
28/82 (34.1)

10/45 (22.2)
5/23 (21.7)
18/70 (25.7)

12/70 (17.1)
27/78 (34.6)

28/113 (24.8)
11/35 (31.4)

25/98 (25.5)
14/50 (28.0)

26/99 (26.3)
13/49 (26.5)

28/65 (43.1)
11/83 (13.3)

22/60 (36.7)
14/85 (16.5)

4/14 (28.6)
30/116 (25.9)

18/62 (29.0)
18/81 (22.2)

24/85 (28.2)
12/58 (20.7)

21/79 (26.6)
13/60 (21.7)

6/31 (19.4)
17/55 (30.9)

11/64 (17.2)
28/84 (33.3)

14/52 (26.9)

Odds Ratio (95% Confidence Interval)

| }
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24/95 (25.3)
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02 0.5
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Control
Better

2.76 (1.69-4.49)

4,69 (2.19-10.05)
1.83 (0.96-3.52)

333 (1.46-7.63)
2.49 (1.33-4.64)

4.28 (1.67-10.94)
2.34 (0.70-7.86)
3.15 (1.54-6.44)

2.47 (1.11-5.49)
3.26 (1.69-6.26)

2.60 (1.49-4.56)
3.77 (1.35-10.56)

3.22 (1.77-5.87)
1.98 (0.85-4.62)

2.81 (1.53-5.16)
2.67 (1.18-6.07)

5.05 (2.21-11.52)
3.22 (1.50-6.93)

2.04 (0.98-4.21)
4.47 (2.17-9.21)

4.29 (0.97-18.97)
2.50 (1.44-4.34)

2.66 (1.30-5.46)
3.06 (1.53-6.12)

2.49 (1.35-4.60)
3.67 (1.55-8.69)

2.76 (1.40-5.45)
3.43 (1.59-7.36)

3.94 (1.30-11.95)
2.24 (0.98-5.09)

4.10 (1.85-9.06)
2.29 (1.20-4.38)

3.92 (1.66-9.25)
2.48 (1.36-4.54)




n
Overall KCCQ Summary Score at the
. KCCQ Overall (perfect qoL=100) 1.year follow-up:

T-TEER vs. control group
55.4 (69.9  25.5) (55.4 + 28.8)

Randomizovana studie srovnavajici T-TEER a optimalni =
farmakologickou IéEbu u pacientu se tézkou trikuspidalni =

regurgitaci (300 pacientu, 1:1) 0 e

BT-TEER (N =152) ®GDMT (N = 148)

80 % 74
70
60
48
50 41
- =
30 20 GDMT pre-incluson A5 1 12-month
20 12 [ ” 55 m
5 60
Improved unchanged worsen 0 I >
B T-TEER EmGDMT . &ob &
N . Donal E et al. JAMA 2025
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Ortotopicka
implantace chlopne

* Vyhody:

— fyziologicke

— prakticky bez regurgitace
* Nevyhody:

— riziko AV bloku

— degenerace bioprotezy,

trombdza Edwards
— selhani pravé komory :

« Specificka situtace — ,valve-in-

Animace implantace chlopné Evoque

zdroj Edwards Lifesciences



Randomizovana studie srovnavajici TTVI a optimalni
farmakologickou IéCbu u pacientu se tézkou trikuspidalni
regurgitaci (400 pacientu, 2:1)

TRISCEND Il study

A KCCQ-OS, NYHA, and 6-Minute Walk Distance Improvements at 1 Year A Death from Any Cause B Hospitalization for Heart Failure
I Valve replacement [l Control 1:2' lgg'
100+ Difference, Difference, Difference, a 80 2 80
p 29.9 54.9 15.8 5 5 7o
< 80 & 60 £ 60
'E "f 50 ",5, 50
- 60 ,E’ 40+ g’ 404 Estimate
| . o 26.1x4.1
& g 30 Estimate g 30 Control 9
2 40 & 20 . e 152433 20 e
E 10 o et . 104t e '
" Vaive repiaceme |
o 204 o= A
o 24.0 0 1 o 1 6 1
Mo Mo Yr Mo Mo Yr
KCCQ-OS NYHA 6-Minute Walk Distance Visit Visit
A =10 Points A =] Class A =30 Meters No. at Risk No. at Risk
Valve replacement 259 245 231 216 Valve replacement 259 229 198 176
No. of Patients 211 96 213 96 185 88 Control 133123 112 9 Control 133 116 100 79
B Reduction in Tricuspid Regurgitation at 1 Year (paired analysis) C Death from Any Cause or First Hospitalization for Heart Failure D Death from Any Cause or Tricuspid-Valve Intervention
100 100
o | 2 90 90
100 —— B Torrential %0 P
. a 3 3
2 g0l 29.7 29.9 M Massive § 704 -E i
.E Severe g 60 § 60
§ 60| 208 e el M_oderate g 505 Estimate & 504
b 95.3% 99.1% ‘ W Mild T il Control G = 4 Estimate
% =Mild |=Moderate Il None or trace 307 Valve replacement ] g 30 20.8+3.7
< 40 414 204 —— 28.4+2.8 E 204 Control . -~ =05
] : e i —
o 10 = ! 10 3T
#5 437 # !
& 20 : 0 ; : o4 5 . j
16.1% 0 1 6 1 0 1 6 1
o <Moderate Mo Mo Yr Mo Mo Yr
Baseline 1Year Baseline 1 Year Visit Visit
Valve Replacement Control No. at Risk No. at Risk
N=212 (N=87) Valve replacement 259 229 198 176 Valve replacement 259 243 229 215
(N=212) = Control 133 116 100 79 Control 133 121 109 93
KOMPLEXNI
KARDIO
/ VASKULARNI Hahn RT al. NEJM 2025
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Implantace chlopné TricValve

Heterotopicka
implantace chlopné

* Vyhody:
— neni zavisla na kvalite zobrazeni
trikuspidalni chlopné
— muze byt zhor§ena systolicka
funkce praveé komory (?)
* Nevyhody:
— neni to fyziologické
— limitace rozmérem chlopni
— nutnost antikoagulacni lecby
— limitovana data
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TRICUS study

ABSTRACT

BACKGROUND Several orthotopic transcatheter strategies have been developed to treat severe tricuspid regurgitation
(TR); however, many patients are deemed unsuitable. Caval valve implantation with the TricValve system addresses this
unmet need.

OBJECTIVES The study sought to determine the impact of TricValve on systemic congestion and quality of life (QOL) at
1 year.

METHODS The TRICUS (Safety and Efficacy of the TricValve® Transcatheter Bicaval Valves System in the Superior and
Inferior Vena Cava in Patients With Severe Tricuspid Regurgitation) and TRICUS EURO studies were prospective, non-
blinded, nonrandomized, single-arm trials representing the early-in-man experience of the TricValve system in NYHA
functional class 1ll or IV severe TR patients, optimally medicated and ineligible for open heart surgery, with significant
caval backflow. The primary endpoint was QOL metrics and functional status. The 1-year results of the combined cohort
are described here.

RESULTS Forty-four patients were included. Mean age was 76.2 = 7.5 years, 81.0% were women, and the TRISCORE
(risk score model for isolated tricuspid valve surgery) was 5.3 = 1.3. Clinical improvement at 1 year was achieved in 42
(95.5%) patients, measured by (at least 1 of) an increase in =15 points from baseline in 12-item Kansas City Cardiomy-
opathy Questionnaire score, improvement to NYHA functional class to | or I, or an increase =40 m in the 6-minute walk
test. There were 3 (6.8%) deaths at 1-year follow-up (1 cardiovascular), and the heart failure rehospitalization rate was
29.5%. Stent fracture, conduction system disturbances, or clinically significant leaflet thrombosis were not detected.
Abolished hepatic vein backflow was achieved and persisted in 63.8% of the patients, contributing towards a reduction in
congestive symptoms, N-terminal pro-B-type natriuretic peptide levels (P = 0.032), and diuretic treatment.

CONCLUSIONS Caval valve implantation with the TricValve system associated with meaningful 1-year clinical im-
provements in terms of QOL along with relatively low mortality rates. (TRICUS Study - Safety and Efficacy of the
TricValve® Device; NCT0O3723239). (J Am Coll Cardiol Intv 2023;m:m-m) © 2023 by the American College of Cardiology
Foundation.
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FIGURE 1 KCCQ-12 Score
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FIGURE 2 NYHA Functional Class
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Baseline and 30-day, 3-month, 6-month, and 1-year follow-up in NYHA functional class. Data are presented as %6.
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Zaver

* Trikuspidalni regurgitace je jednou z nejcastejsich chlopennich vad

» Etiologicky se jedna nejCasteji o sekundarni postizeni

« Je jednoznacne prokazano, ze jeji pritomnost je spojena s horsi
progndzou pacientu — pozornost vénovana jeji [écbé

* Moznosti leCby dnes zahrnuiji, jak chirurgickeé moznosti (plastika a

nahrada chlopné), tak celou fadu katetrizacnich technik (plastika cipu
nebo prstence, ortotopicka a heterotopicka implantace chlopné)

* Presto zustava rada otazek dosud nezodpovézena (predevsim kdy a
jakym zpusobem |éCit)
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DEKUJI ZA POZORNOST!

Kontakt: david.zemanek@vfn.cz

ll. Interni klinika kardiologie a angiologie VFN a 1. LF UK
U nemocnice 2

128 00 Praha

Tel: + 420 224962634




