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Trikuspidalni regurgitace

Neni zapomenuta chlopenni vada

« Komplexni struktura chlopné

ve srovnani s ostatnimi
* Obtizné klinické hodnoceni " e oo Kbm . i

symptomu | = AN
. Obtizna kvantifikace (vyrazné "

volum dependentni)
 Obtizné zobrazeni z TEE

e (Obtizné hodnoceni funkce
pravé komory

Kinno M et al. Cardiac Intervention Today 2018
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Prevalence trikuspidalni regurgitace
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U srdecniho selhani HFrEF

Patients at risk:
EROA <0.2 cm’
EROA 20.2 cm?

Survival Probability

Trikuspidalni regurgitace a prognoza

3 8
0.8 - e
. EROA <0.2 cm’
- .\\7\
~—
0.6 4 "
EROA 20.2 cm’
0.4 -
0.2 4 HR1.74(95%CI1.22 - 2.49); P = 0.002
T T 1] T
0 20 40 60
Survival Time (Months)
296 226 202 173
86 48 40 32

i  CENTRUM
/i\ VFN Praha

7~ KOMPLEXNI
( KARDIO _ 3
@\\ { VASKULARNI

Po katetrizacni plastice Mi chlopneée
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KGRI Follow-Up (Months)
Severe 298 198 141 83 47
Moderate 666 451 307 203 131
Mild/none 883 631 431 277 153

Sorajja P et al. JACC 2017



Etiologie trikuspidalni regurgitace

Etiologie TriR v Olmsted country Vliv etiologie na prognézu pacientu
Congenital
_ 1.7%
Organic

48% Yearly Mortality, AF, and HF Hospitalization by TR Context

w
o
]

Isolated
81%

N
Ul
L

N
(@]
1

—
o)
]

Yearly Mortality, AF, and HF Hospitalization
(% per Year)
o

Congenital Organic  Valvular LV PHTN Isolated
Dysfunction

W Death m HF m AF

)/ VASKULARNI
CENTRUM

|:\ VFN Praha

Qﬁ“ﬁﬁgi Topilsky Y et al. JACC: Cardiovasc Imag 2019



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

RV Dysfunction +/ +++ +/ +/ +/ | | | LeftsidedvhD | Vil omecton
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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 @ € | ________

nction

e
e.g. stroke, COPD, renal, liver failure
2 4 z 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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,Nova klasifikace trikuspidalni regurgitace”

Table | Proposed expansion of the ‘Severe’ grade

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

Torrential

>21mm
>80 mm

2115mm2

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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Algoritmus lécby trikuspidalni regurgitace

Severe

Acceptable
surgical risk
I 1 I
Favorable Unfavorable anatomy : .
(endocarditis,
anatomy e anatomy
(prolapse/fiail) P 4 (prolapse/fiail)

unfavorable anatomy
(leafiet
restriction/perforation)

==

TR + left-heart
pathology
r

Acceptable
surgical risk

=

=

Isolated TR

I
surgical risk
I 1

Marked leaflet

High surgical risk

Advanced disease,
prohibitive risk
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Mild leaflet tathering sad Mild leaflet Moderate/severe Heterotopic Medical
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Algoritmus katetrizacni lecby trikuspidalni
regurgitace

‘ Symptomatic severe tricuspid regurgitation ‘

; i ¢

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

v

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

v

l

Voo

Y ———  Persistent TR
Late presentation
Advanced disease ¢
I I - l Y | 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

Y Y Y
Conservative treatment Annuloplasty TTVR - -
Heterotopic TTVR T-TEER ‘ (Annuloplasty=T-TEER) | = T 1ECR T-TEER ‘ TTVR

*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

CRKULT
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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

Zévain ost tri ku (3 p i d él n i reg u rg ita ce po 30 d hec h and often with poor quality of life. Decreasing tricuspid regurgitation may reduce symptoms and

improve clinical outcomes in patients with this disease.

METHODS

100+

We conducted a prospective randomized trial of percutaneous tricuspid transcatheter edge-to-edge

Severity of Tricuspid

Regurgitation

B Severe, massive,
or torrential

repair (TEER) for severe tricuspid regurgitation. Patients with symptomatic severe tricuspid

regurgitation were enrolled at 65 centers in the United States, Canada, and Europe and were randomly
80

assigned in a 1:1 ratio to receive either TEER or medical therapy (control). The primary end point was a
hierarchical composite that included death from any cause or tricuspid-valve surgery; hospitalization

37.3

or heart failure; and an improvement in quality of life as measured with the Kansas City
Moderate for heart fail d an imp in quality of lifé d with the K: City
Trace or mild Cardiomyopathy Questionnaire (KCCQ), with an improvement defined as an increase of at least 15

87.0% points in the KCCQ score (range, O to 100, with higher scores indicating better quality of life) at the 1-

Moderate
40— or less

year follow-up. The severity of tricuspid regurgitation and safety were also assessed.

RESULTS

A total of 350 patients were enrolled; 175 were assigned to each group. The mean age of the patients was

Percentage of Patients

49.7

4.8% 78 years, and 54.9% were women. The results for the primary end point favored the TEER group (win
Moderate ratio, 1.48; 95% confidence interval, 1.06 to 2.13; P=0.02). The incidence of death or tricuspid-valve

or less surgery and the rate of hospitalization for heart failure did not appear to differ between the groups. The
—|_| KCCQ quality-of-life score changed by a mean (+SD) of 12.3+1.8 points in the TEER group, as compared
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
and 4.8% of those in the control group had tricuspid regurgitation of no greater than moderate severity

071 741
TEER Control
(N=161) (N=146)

(P<0.001). TEER was found to be safe; 98.3% of the patients who underwent the procedure were free

from major adverse events at 30 days.

Sorajja P et al. NEJM 2023 concLusioNs

O EERN Tricuspid TEER was safe for patients with severe tricuspid regurgitation, reduced the severity of
\lﬁﬁglt()llj(l). ARNI tricuspid regurgitation, and was associated with an improvement in quality of life. (Funded by Abbott;

il iy TRILUMINATE Pivotal ClinicalTrials.gov number, NCT03904147.)

lﬁ\\ VFN Praha




No. of TEER Control
Subgroup Patients Group Group Odds Ratio (95% Confidence Interval)
patients with =15-point improvement
in KCCQ/total no. (%)
All Patients 295 73147 (49.7) 39/148 (26.4) b 2.76 (1.69-4.49)
Age '
<78yr 140 37/71 (52.1)  13/69 (18.8) —. 4.69 (2.19-10.05)
=78 yr 155 36/76 (47.4)  26/79 (32.9) —— 1.83 (0.96-3.52)
Sex i
Male 126 24/60 (40.0)  11/66 (16.7) Co—— 333 (146-7.63)
Female 169 49/87 (56.3) 28/82 (34.1) D o—a— 2.49 (1.33-4.64)
Tricuspid regurgitation severity '
Grade 3 85 22/40 (55.0)  10/45 (22.2) o 4.28 (1.67-10.94)
Grade 4 56 13/33 (39.4)  5/23 (2L.7) F—t—B—-—i 2.34 (0.70-7.86)
Grade 5 139 36/69 (52.2) 18/70 (25.7) P —a— 3.15 (1.54-6.44)
New York Heart Association class ;
lorll 138 23/68 (33.8) 12/70 (17.1) e 2.47 (1.11-5.49)
Hor IV 157 50/79 (63.3) 27/78 (34.6) P 3.26 (1.69-6.26)
Hospitalization for heart failure within th r '
A Change in Quality of Life According to Severity B Change in Quality of Life According to Magnitude of Reduction in O,jzta i 230 54/117 (46.2) 28/113 (24.3) = 2,60 (1.49-4.56)
of Residual Tricuspid Regurgitation Tricuspid Regurgitation Yes 65 19/30 (63.3) 1135 (31.4) ———— 3.77 (1.35-10.56)
20— 20+ Kidney disease E
No 199 53/101 (52.5) 25/98 (25.5) b —— 3.22 (1.77-5.87)
) o Yes 96 20/46 (43.5)  14/50 (28.0) H—— 1.98 (0.85-4.62)
8 8 Previous mitral or aortic intervention :
0 154 v 154 No 189 45/90 (50.0)  26/99 (26.3) P —— 2.81 (1.53-5.16)
8 8’ Yes 106 28/57 (49.1) 13/49 (26.5) —a— 2.67 (1.18-6.07)
V] ] KCCQ :
’é w ’é w <50 118 42/53 (79.2)  28/65 (43.1) —. 5.05 (2.21-11.52)
S-S 104 oS 104 =50 177 31/94 (33.0) 11/83 (13.3) P o—— 3.22 (1.50-6.93)
g g_ g g_ 18 6-min walk distance g
9= 16 o <240 m 121 33/61 (54.1) 22/60 (36.7) - 2.04 (0.98-4.21)
o g 2240 m 164 37/79 (46.8) 14/85 (16.5) ; — 4.47 (2.17-9.21)
; 5 ; 54 Left ventricular ejection fraction E
s S 6 <50% 33 12/19 (63.2)  4/14 (28.6) -rl o i 4.29(0.97-18.97)
s s >50% 234 55/118 (46.6) 30/116 (25.9) o 250 (1.44-4.34)
0 2 Right ventricular end-diastolic dimension !
<5cm 133 37/71 (52.1)  18/62 (29.0) D —a— 2.66 (1.30-5.46)
Moderate Severe, massive, Worsened No change 1 Grade >2 Grade Seem 156 35/75 (46.7) 18/81 (22.2) i 3.06 (1.53-6.12)
or less or torrential (N=46) (N=67) (N=35) (N=125) Right atrial volume
(N=133) (N=149) <150 ml 186 50/101 (49.5) 24/85 (28.2) D —a— 2.49 (1.35-4.60)
> : S \ —— A .55-8.
Severity of Tricuspid Reduction in Tricuspid Regurgitation Tri;i:gi:;nu,ar plane systolic excursion — e il ezl
Regurgitation at 1 Yr from Baselineto 1 Yr <1.7¢m 151 36/72 (50.0) 21/79 (26.6) D o—a—— 2.76 (1.40-5.45)
=1.7cm 134 36/74 (48.6) 13/60 (21.7) o 3.43 (1.59-7.36)
Central venous pressure '
<10 mm Hg 66 17/35 (48.6)  6/31 (19.4) P—— 3.94 (1.30-11.95)
=10 mm Hg 99 22/44 (50.0)  17/55 (30.9) ey 2.24 (0.98-5.09)
Mean pulmonary artery pressure E
- <25 mm Hg 138 34/74 (45.9) 11/64 (17.2) b —a— 4.10 (1.85-9.06)
SOrajja P et al . N EJ M 2023 225 mm Hg 157 39/73 (53.4) 28/84 (33.3) P 229 (1.20-4.38)
Cardiac output '
<4 liters/min 96 26/44 (59.1)  14/52 (26.9) by 3.92 (1.66-9.25)
CGIBEERHT >4 liters/min 198 47/103 (45.6) 24195 (25.3) . —— . ‘ 2.48 (1.36-4.54)
KARDIO _ N 0.2 05 10 25 50 100 200
VASKULARNI
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Efekt T-TEER je konzistentni

CLASP TR EFS

P<0.0012
P<0.0012
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3

3

, 186%

3

Patients (%)

3

0% | 568 |

PASTE Registry

81% Moder r LoweE S

<b’°‘°° N

~N

~

\\.

N=28

25
o

= 20
]
g

= 15
o
—
2

£ 10
=
z

5

0

Baseline 30 days 12 months
Triluminate Registry
Fusuad ' Compaiess of TR Sevarity o Bl 30 Days, end | Your
p <0.0001 p=096

Patients (%)

" Baseline 1Year 30 Days 1 Year
=62  (n=62) =63  (n=63)

¥ None ® Mild W Moderate W Severe © Massve W Torrential

Baseline 30 Days
N=36

1 Year

= None/Trace =Mild » Moderate  Severe = Massive m Torrental

.T?R H2 m3
severity grade

ALY yeur, TR serity wiss sgeicantly reduced showen o seslased TH sducten of = 1 grade = 37% of dlpeCs, with TON achvevng
moderats of bea TRttty te il TR schction (e 4t 30 daya] proved! durabie = & magerty of puteres (79%) ot 3 e folow.
wp. Baned bbwh wdcite T povetage of selyects Wit modete o s TR The o vl sdcate soaficance hom Sowher s lest. TH

DR T PN
( CENTRUM
\ VFN Praha

Triluminate Pivotal Roll In

TR GRADE (CORE LAB)
Paired Analysis (n=85)

P« 0.000
100 %
2% -
Ho
=
= 60
]
=
§ a0 47‘
0
.o 16% Moderateor
o 2%
Baseline 30 days
(n = 85) n = 85)
= = 354
None Mild Moderate Severe Massive Torrential

CLASPIITRRoll In

100% 1 ERET™  mTorren
90% A tial
80% - » Massiv

e

70% - Sever
?60% | l’,ﬁ‘:ﬁ(:’v"f*'/i -
S 50% - odam br Lower
2 40% 1 B |
8 30% -
(V]
o 20% - 34 A

10% -

0% 4 == SV |

Davidson ChJ

— TCT 2022



T-TEER prognosticke skore

Straightforward Moderate Complex
Parameters (0 points) (1 point) (2 points)

0-2mm 3-6mm > 6 mm

Septolateral Gap ‘K

> 75 %! 25 - 75 %’

Septal Leaflet
Mobility/Tethering

Type I-1| Type Ill

fl ber/ ‘4 T :
oy

Anteroseptal Posteroseptal Anteroposterior
Predominant Jet B 4
location &
——
Good (0 points) Limited (1 point)
Shadowing/
Image Quality
oval/linear (0 points) star-shaped (1 point)
En-face TR Jet ‘ ‘ ‘\ ‘
Morpholo \ \ \
PRt -l -V
!to the coaptation-line
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0-2 3-6 >B
TEER Score

B TR reduction = 2 grades Ml TR Grade < 2+

Gercek M et al. TCT 2022



Implantace chlopné Sapien 3 29 do bioprotézy

Ortotopicka
implantace chlopné

* Vyhody:

— fyziologicke

— prakticky bez regurgitace
* Nevyhody:

— riziko AV bloku

— degenerace bioprotezy,
tromboza

— selhani pravé komory
» Specificka situtace — ,valve-in-
valve" a ,valve-in-ring"

P N/

z obrazového archivu VFN

Animace implantace chlopné Evoque

Edwards

zdroj youtube kanal Edwards Lifesciences



Pilotni studie Evoque

ABSTRACT

OBJECTIVES The aim of this study was to report the midterm outcomes at 1 year in the expanded first-in-human
experience with the transfemaral EVOQUE system (Edwards Lifesciences) for tricuspid regurgitation (TR).

BACKGROUMND Untreated TR is associated with excess mortality and morbidity. The first-in-human experience with the
EVOQUE tricusped valve replacement system reported favorable 30-day outcomes with no mortality in a compassionate
use population.

METHODS Twenty-seven patients with severe TR were treated with the EVOQUE system in a compassionate wse
experience at 7 centers between May 2019 and July 2020. All patients had clinical right-sided heart failure (HF) and were
deemed inoperable and unsuitable for transcatheter edge-to-edge repair by the institutional heart teams. The clinical
outcomes collected included all-cause mortality, symptom status, TR severity, HF hospitalization, and major adverse
cardiovascular events,

RESULTS At baseline, all patients (age: 77 + 8 years, 89% fermnale) were at high surgical risk (mean Society of Thoracic
Surgecns score: B.6% £ 5.5%), with 89% New York Heart Association functional class IIJIV. TR was predominantly
functional in etiology (19/27, 70%:). At 1 year, mortality was 796 (2/27), 70% of patients were Mew York Heart Association
functional class 1/1l, and 96% and 87% of patients had a TR grade =2+ and =1+, respectively. Between 30 days and
1 year, 2 patients experienced HF hospitalizations, and 1 patient required a new pacemaker implantation.

COMCLUSIONS In this early, compassionate use experience, the transfemaral transcatheter EVOQUE tricuspid valwe
replacement system demonstrated durable efficacy, persistent improvement in symptom status, and low rates of mor-
tality and HF hospitalizations at a 1-year follow-up. Further studies are underway to validate its efficacy.

() Am Coll Cardiol Intv 2022;15:481-491) @ 2022 by the American College of Cardiclogy Foundaticn.
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FIGURE 1 Comparison of TR severity and NYHA Functional Class st Baseline, 30 Days, and 1 Year
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FIGURE 3 Right Ventricular Dimensions and Function and IVC Dimensions at Baseline, 30 Days, and 1 Year
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Webb J et al. JACC Cardiovasc Interv 2022



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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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 [é¢bé

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

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

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