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Transkatétrova intervence
mitralni chlopne (TMVI)

« Jsou pouze alternativou u chirurgicky rizikovych
pacientu (vysoké perioperacni riziko), nebo nevhodnych
(srdecni selhani se snizenou systolickou funkci, ...)

* Focus Update ACC 2020 a ESC 2021
« Deéli se na:
— Zachovné vykony na mitralni chlopné
« Sutury cipu
 Plastika prstence
» Plastika zavesneho aparatu
— Implantace bioprotézy (TMVR)




KOMPLEXNI
KARDIO

VASKULARNI
CENTRUM

VFN Praha

CABG or
other cardiac
surgery.




Plastika cipu mitralni chlopné (TEER)

* Vychazi z chirurgicke
techniky Alfieriho spocCivajici
ve vytvoreni dvou usti

* Princip katetrizacni
Intervence:

— transeptalni pristup
— Jjicnove 3-D ECHO
* Nejvetsi zkusenosti MitraClip

(EVEREST |, EVEREST II, COAPT,
MITRA-FR, RESHAPE HF 2)

Novejl system Pascal

O'Gara P et al. JACC 2008

‘‘‘‘‘‘‘‘



A First Hospitalization for Heart Failure
100+ "
Hazard ratio, 0.46 (95% Cl, 0.36-0.57) ! Hazard ratio, 0.85 (95% Cl, 0.55-1.33)
90 i
i
80+ :
' 76.4
§ 70 !
g ]
= -
k] 60 Control group i
£ s0- i
e 146.8
'ﬁ 404 : Subgroup Device Group Control Group Hazard Ratio (95% Cl)
=S . Control group no. of patients with event/total no. of patients
£ ! gg; (Kaplan—Meier estimate of event rate, %)
S 30+ Devi ! ’ All patients 213/302 (73.6) 266/312 (91.5) —a— 0.53 (0.44-0.64)
evice group | Median age
20+ : o 274yr 118/157 (78.1) 136/160 (93.9) —a 0.57 (0.44-0.74)
: Efoup <T4yr 95/145 (68.6) 130/152 (89.1) e 0.49 (0.38-0.64)
10 1 Sex
| Female 64/101 (66.6) 94/120 (83.7) — 0.60 (0.43-0.82)
0 . . . . . ; . T . 5 Male 149/201 (77.0) 172/192 (96.2) — 0.47 (0.38-0.59)
0 6 12 18 24 30 36 42 48 54 60 Cause of cardiomyopathy
. L Ischemic 135/184 (76.1) 159/189 (92.4) —a—i 0.53 (0.42-0.67)
Montbhs since Randomization Nonischemic 78/118 (69.6) 107/123 (90.2) —— 0.54 (0.40-0.72)
isk Previous cardiac resynchronization therapy
No. at Ris - - o5 115 - ” Yes 84/115 (74.9) 96/109 (93.0) —— 0.56 (0.41-0.75)
C°"Ff°| group 302 164 158 167 119 63 No 129/187 (72.9) 170/203 (90.6) — 0.52 (0.41-0.66)
Device group Hospitalization for heart failure within previous yr
Yes 143/204 (73.7) 175/203 (92.5) —— 0.52 (0.41-0.65)
No 70/98 (73.4) 91/109 (89.0) — 0.57 (0.42-0.78)
B Death from Any Cause e
100+ H lorll 92/130 (72.8 92/110 (88.2, e 0.55 (0.41-0.74,
Hazard ratio, 0.62 (95% Cl, 0.47-0.82) E Hazard ratio, 0.88 (95% Cl, 0.64-1.23) ||‘|)r 103;154 :745; 143;168 E9z,2; —— 056 20.44-0.73;
904 ! v 13/18 (72.2) 30/33 (100) —_— 0.48 (0.25-0.94)
: STS replacement score
80 ! 28% 96/126 (80.7) 115/136 (94.8) — 0.56 (0.42-0.74)
/ <8% 117/176 (68.7) 151/176 (89.2) e 0.51 (0.40-0.66)
Q 70 1 Surgical risk status
< A ! High 154/205 (79.3) 183/218 (91.1) — 0.59 (0.47-0.73)
g ! Not high 56/94 (60.8) 83/94 (92.0) — 0.41 (0.29-0.58)
S 60+ ! Baseline grade of mitral regurgitation
% ] 3+ 97/148 (69.0) 143/172 (89.1) i 0.51 (0.39-0.66)
£ 50 1 4+ 116/154 (78.0) 122/139 (94.4) —a—y 0.54 (0.42-0.70)
‘g Control group i 42.7 Control group 428 Baseline left ventricular ejection fraction
s 404 e 40.6 =30% 102/150 (70.8) 125/151 (88.9) ] 0.54 (0.41-0.70)
= | <30% 94/131 (75.3) 128/143 (95.6) — 0.45 (0.34-0.59)
§ 304 i >40% 34/50 (72.0) 42/53 (92.0) —————— 0.49 (0.31-0.79)
v i Device group =40% 162/231 (73.0) 211/241 (92.1) —e— 0.50 (0.40-0.61)
20 ! Median baseline left ventricular end-diastolic volume
T Device group ! 2181 ml 102/141 (75.6) 130/147 (93.1) I 0.53 (0.40-0.69)
! <181 ml 94/140 (69.9) 123/147 (91.1) . 0.47 (0.36-0.62)
H i 02 05 0 1s
1
1
0 T T T 1 T T T T T 1 Device Intervention Better ~ Control Therapy Better
0 6 12 18 24 30 36 42 48 54 60
Months since Randomization
No. at Risk
Control group 312 224 157 122 94 59 Stone GW et al . N E\] M 2023
Device group 302 238 205 167 138 79
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* Age 218 years » TEE is contraindicated or screening TEE is unsuccessful
* Prohibitive risk for mitral valve surgery

« Candidate for M-TEER with both the PASCAL
system and the MitraClip system

- Degenerative mitral regurgitation (3+ to 4+) » Other severe valve disorders requiring intervention or left ventricular
outflow obstruction

» Severe right ventricular dysfunction

» Active rheumatic heart disease or rheumatic MR etiology

« Suitable valve and regurgitant jet morphology
« LVEF 220%, LVEDD <80 mm » Clinically significant, untreated coronary artery disease

» Requiring chronic renal replacement therapy or eGFR =25 mL/min

Anatomical Exclusion Criteria?

Presence of any of the following: * One significant jet in the commissural area

» Moderate to severe calcification in the grasping area « Mitral valve orifice area <4.0 cm?

= Significant cleft or perforation in the grasping area » Leaflet mobility length <8 mm

« 22 independent significant jets « Severe bileaflet/multi scallop prolapse involvement
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Primary Sa Primary Effectiveness Endpoint Met WOLASE D
Composite MA MR <2+ at 6 months: 96.5% for PASCAL vs. 96.8% for MitraClip

PASCAL (n=1 PASCAL (n=117) MitraClip (n=63)

Difference One-sided 95% LCB
3.4% (4/116 96.5% (110/114) 96.8% (60/62) -0.3% -6.2%
Favors MitraClip <« » Favors PASCAL
-6.2% -0.
LCB Difference
Non-inferiority margin -18.0%
’1— ——————————————————
-20% -20% 0% 0% 10%

20%
Difference (PASCAL-MitraClip)
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MR Reduct Functional Outcomes
Significant MR Significant improvement in functional capacity at 6 months

NYHA Functional Class 6-Minute Walk Distance

PASCAL MitraClip
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Plastika mitralni chlopné systemem Pascal

TEE — X-plane barevny Doppler TEE — 3-D orientace klipu

v 2 o » W

z obrazového archivu VFN



Plastika mitralni chlopné systemem Pascal

TEE — chytani cipu TEE — posterior leaflet recapture

z obrazového archivu VFN



Plastika mitralni chlopne systemem Pascal

TEE - finalni vysledek TTE — kontrola po 3 meésicich

z obrazového archivu VFN




Trikuspidalni chlopen

Obtizné klinické A View from Above B Viewfrom‘Fﬁa;\t
hodnoceni symptomu

Obtizna kvantifikace
(vyrazné volum
dependentni)

Obtizné zobrazeni z TEE

Obtizné hodnoceni funkce
p raVé ko m O ry Dahou, A. et al. J Am Coll Cardiol Img. 2019;12(3):458-68.
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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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Moznosti lécCby trikuspidalni regurgitace

RING- SUTURE- TRANSCATHETER
HEARETISESICD ANNULOPLASTY ANNULOPLASTY TRICUSPID VALVE

DEVICES DEVICES REPLACEMENT

Figure 3. Transcatheter treatment options for severe tricuspid regurgitation.

A. MitraClip/TriClip, B. PASCAL, C. FORMA Spacer (no longer available), D. Cardioband, E. Millipede IRIS, F. DaVingi TR System, G. TRAIPTA technique, H. TriAlign (no longer available),
I. TriCinch (no longer available), J. MIA device, K. PASTA technique, L. EVOQUE valve, M. Intrepid valve, N. NaviGate, O. LUX-valve, P. TricValve
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,Nova klasifikace trikuspidalni regurgitace”

Masivni trikuspidalni regurgitace Stredné téezka az tézka trikuspidalni

pred E2E katetrizacni plastikou regurgitace po E2E plastice
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 >21mm
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.

KOMPLEXNI
KARDIO _ =
VASKULARNI

A z obrazového archivu VFN



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)
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Efekt T-TEER je konzistentni

CLASP TR EFS
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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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Plastika trikuspidalni chlopné pomoci Pascal

Tézka trikuspidalni regurgitace (4D) TEE pred vykonem

z obrazového archivu VFN



Plastika trikuspidalni chlopné pomoci Pascal

TEE — transgastricka projekce TEE - chytani cipu chlopné
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Plastika trikuspidalni chlopné pomoci Pascal

Transgastricka projekce s finalni pozici klipu Regurgitace na konci vykonu

[ z obrazového archivu VFN
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Zaver

« Katetrizacni plastika (TEER) mitralni chlopnée je dnes
zavedenou klinickou metodou s prokazanym efektem na
morbiditu a mortalitu

* Prestoze jeji korekce je stale primarne domenou kardiochirurgie
existuji dnes vseobecnée akceptovane indikace k jejimu pouziti

« Katetrizacni plastika trikuspidalni chlopne (T-TEER) je efektivni
moznosti |IéCbé u vybrané skupiny pacientu

* V budoucnosti ocekavame upresneni indikace kdy TEER
provédét

KARDIO

VASI(ULARNI
rrrrrrrr




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




