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Leitlinien Aortenklappenstenose i
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2021 ESC/EACTS Guidelines for the
ALl Of l I heal't di

Developed by the Task Force for the management of valvular heart
disease of the European Society of Cardiology (ESC) and the
[European Association for Cardio-Thoracic Surgery (EACTS)
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Leitlinien Aortenklappenstenose
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TAVI feasible via transfemoral approach + -

Transfemoral access challenging or impossible _ .
and SAVR feasible
Transfemoral access challenging or impossible 4

and SAVR inadvisable
Sequelae of chest radiation + -
Porcelain aorta + =

Severe chest deformation or scoliosis + -

Bicuspid aortic valve - +

Thrombus in aorta or LV - ¥
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TAVR vs SAVR
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Transcatheter or Surgical Treatment of Aortic-Valve Stenosis

1414 Patients underwent randomization

Jankenber S ot l. DO 10.1056/NEMoa2400685

l

l

701 Were assigned to undergo TAVI
683 Underwent TAVI
18 Did not undergo TAVI
4 Withdrew
1 Was lost to follow-up
1 Was deemed to be ineligible
after randomization
12 Crossed over to SAVR

713 Were assigned to undergo SAVR
613 Underwent SAVR
100 Did not undergo SAVR
26 Withdrew

70 Crossed over to TAVI

1 Died

1 Was lost to follow-up

2 Were deemed to be ineligible
after randomization

l

During 1-yr follow-up
8 Withdrew
5 Were lost to follow-up

During 1-yr follow-up

6 Withdrew
12 Were lost to follow-up

l

l

701 Were included in the intention-to-
treat analysis
752 Were included in the as-treated

713 Were included in the intention-to-
treat analysis
625 Were included in the as-treated

analysis analysis
Blankenberg, S. et al., NEJM 2024
/A\
Subgroup TAVI SA Hazard Ratio for Death or Stroke (95% Cl)
i e e ey )
TAVR vs SAVR
wiwps e 056 03109
I G
A Stroke or Death from Any Cause e N e i T e
100- 12 Tfassase =t 06 034119
Hazard ratio, 0.53 (95% Cl, 0.35-0.79) SAVR STSPROM score
90+ P<0.001 for noninferiority 2% 157387 2378 PR P B 062 (032-1.18)
gg 304 . S2tos4% 18/282 36/284 —— 049 (0.27-0.84)
& T B e 8 05 015159
S 70 NYHA lass
H < 20374 30379 — 066 (037-116)
T 604 s 2 B8 042 023-073)
g Coronary artery disease
= 504 15238 261266 — 062 (0.32-114)
4 40 No 227456 420431 — 0.48 (0.28-0.80)
E ; Previous myocardial infarction
304 T e T
o o s =y 056 (3709
204 Previous stroke
104 No. 35/650 62/654 — 0.55 (0.36-0.82)
! ! ! I Y Y X : 1 ! 1 Yes 227 631 -— 0.42 (0.08-1.63)
1 2 3 4 5 6 7 8 9 10 1 12 No 35/649 60/662 —— 0.57 (0.38-0.86)
Months 234 6/45 — 0.48 (0.09-1.89)
No. st Risk "o w0 e = e
SAVR 697 658 641 631 625 622 619 615 612 608 602 600 591 Yes 4101 157118 -— 032 (0.10-0385)
TAVI 696 680 674 670 668 666 663 661 656 653 651 651 639 No 33594 52579 — 0,60 (0.38-0.92)
- I | o2 017-030
B T = 066 031130
W e ey 047 oaoa)
o R T A T
260 ml/min/1.73 m? 23/469 35/493 ——— 0.67 (0.40-1.13)
T 0 10
No. 36/663 63/673 — 0.53 (0.35-0.79)
Blankenberg, S. et al., NEJM 2024 TASr SR B
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Severe aortic valve stenosis: 10-year follow-up
mean age 79 years; 80% with low mortality risk Prinvary compasite outeome
Severe aortic All-cause mortaliy, scroke or MI (%)
valve stenosis 100

=—SAVR —TAVI

90
;‘; HR 1.0; 95% CL: 0.7-13
ol P00
50
40
30
2
10
F—p——r—r—r——r—r—r—y
5 001 2 3 4 5 6 7 8 9 10
‘ @ patients in nordic region Follow-up (years)
¥ Randomized 1120092013 ¥
S“"e;‘:::‘:;ﬁ'nw"e Bioprosthetic valve falure
‘ @ 2] ‘ @ SAYR (modified VARC.3 criterk) | (Todiisd YARC S criteria)
self-expanding any type of
bioprosthesis bioprosthesis sos"“ SVD Curmul s
Qg —SAVR —TAVI —SAVR —TAVI
o0 \ 32 N
Q"‘Q‘ N 0] HR 02:95% C1: 004-0.7 204 HR07:95% C1: 04-15
-;i-: \_ )ﬁ o P02 10 hﬂﬁ
Ak - - = w ¥
) . 01234567891 0123456783910
//X- Follow-up (years) P (years)

Thyregod, HGH et al. EuropHeartJ 2024:00,1-9

9
®
TAVI bei asymptomatischen Patienten? e
&) e =
A5 EARLY TAYR Study Design
Prospective, multicenter RCT evaluating patients with asymptomatic,
severe AS aged = 65 years w/ an STS score < 10% and LVEF 2 50%
Asymptomatic Assessment
Confirmed by negative stress test’
Randomization 1:1
Transfemoral-TAVR i :
(SAPIEN 3 or SAPIEN 3 Ultra THV) sl Lo
PRIMARY ENDPOINT (Superiority)
Non-hierarchical composite of all-cause death, any stroke, or
unplanned CV hospitalization at a minimum follow-up of 2 years
“Confirmed by detailed clinical history slone if patient was unable to perform stress test
Genereux, P, TCT 2024
10
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) =

ARLY TAYR All-cause Death
60 { === S Median follow-up 3.8 years
g = TAVR
% 40 HR [95%CI]: 0.93 [0.60, 1.44]
8 p=074
o
8 20- -~
_{3 3 %% _._JH 4%
z 2.7%
04
T T T T T T
0 12 24 36 48 60
Months from Randomization
No. at risk:
TAVR 455 439 425 346 187 136
cs 446 436 418 310 199 95
Event rates are Kaplan-Meier estimates Patients had & minimum follow-up of 2 years
Genereux, P, TCT 2024
11
&
TAVI bei asymptomatischen Patienten? e
AL EARLY TAYR Primary Endpoint
g 8- - %EVR HR [95%ClI]: 0.50 [0.40, 0.63]
55 p < 0.001 51.29
o .9
i 40
s 35.1%
n o
-T
S9 204
] c NNT at 2Y ~6
03
S 0 Median follow-up 3.8 years
T T T T T T
0 12 24 36 48 60
Months from Randomization
No. at risk:
TAVR 455 390 363 285 142 103
CS 446 305 266 187 117 46
Event rstes are Kapian-Meier estimstes Pstients had a minimum follow-up of 2 years
Genereux, P, TCT 2024
12
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Normal mitral valve  Degenerative MR Degenerative MR
caused by mitral caused by flail leaflet
valve prolapse

13

&

Transkatheter edge-to-edge-repair EgertHaal Canpus
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Clip Arms closed to 120° Clip Arms (

. N
-~ ~

NT NTW XT XTwW

14
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wie alles begann...
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Abbott Medical

2001
“Final” Clip Design

15

wie alles begann....
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The NEW ENGLAND

JOURNAL o MEDICINE

v APRIL 14, 2011 [

Percutaneous Repair or Surgety for Mitral Regurgitation

Ted Feldman, W.0.. Eyse Foster, M.D., Donald D, Glewer, M.D. Saibal Kar, ., Michuel ). R

ter 5. Fal, M.D., Richard W, SmaFing, M.O., Ph.D), Robert Siegel, M.D., GeafTrey A Rass
Eric Engeran, MD. Cataba Loghin, M.D., Alfeds Trento, M.D.. Erc . Skipper, M., Tommy Fusge, M.0.
George V. Letsou. M 0., Joseph M. Massaro, Ph.0. and Laurs Mau, WD, far the EVEREST Il Investigators

Table 1. Baseline Characteristics of the Patients.*

Characteristic

Cause of mitral regurgitation — no. (%)
Functional
Degenerative
With anterior or bileaflet flail or prolapse
With posterior flail or prolapse

With no flail and no prolapse

Percutaneous
Repair Surgery
(N=184) (N=95) P Value
58 (32) 25 (26)
72 (39) 42 (44)
50) 2(2)

16
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Everest Il trial

The NEW ENGLAND

JOURNAL o MEDICINE

au APRIL 14, 2011 [Ty

Percutaneous Repair or Surgery for Mitral Regurgitation

Ted Feldman, M., Kyse Fostar, M.D. Donald D, Glawer, M. Saibal Kar, M.D,, Michasl . Rinald), M.D.,
Peter 5. Fail, M.D., Richard W, SmaFing, M.OL, 7.0, Robert Siegel, M.D,, Geaffrey & Rose, .01,

Eric Engeron, M.D., Catabin Loghin, M., Aliedo Trento, M., Erc & Skipper, M.0, Tor
Grorge V. Letsou, M.0. Joseph M. Massaro, Ph.D.. and Laurs Maur, M., for the EVEREST If &

fge, M.D.
rvostigatorst

Percutaneous

Subgroup Repair Surgery
no. of eventsftotal no. (%)
All patients 100/181 (55) 65/89 (73)
Sex
Male 63/114 (55) 4359 (73) —_—

Female 37/67 (55) 22130 (73)

P Value for
Us Repair and Surgery (%) Interaction

057

Surgery Better

Percutaneous

Repair
Better Lo

17

Patients (%)

...5 Jahre spater...

&
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Randomized Comparison of Percutaneous
Repair and Surgery for Mitral Regurgitation
5-Year Results of EVEREST Il

Echo

p=0.004 p=0.01 B
100% 100%
90% 90%
80% 80%
70% 70%
60% 60%
50% o3 50%
40% 40%
30% 30%
20% 20%
10% 10%
0% T pevice Surgery Surgery % beyice;
(n=101) (n=40) (n=101) (n=40) 0 (n=105)
Baseline 12 Months 5 Years

Feldman, et.al., JACC 2015

p=0.99

Baseline

Klinik

p=003 p=019

Surgery Device Surgery
(n=40) (n=105) (n=40)

12 Months 5 Years

18
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Normal mitral valve  Degenerative MR
caused by mitral
valve prolapse

Degenerative MR
caused by flail leaflet

20

20
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Bosch Health Campus
Behandlung. Forschung. Bildung
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Mitra-FR

\ Zihwa .E*L

Inclusion Criteria

+ Symptomatic despite Optimal Treatment (NYHA 211).

&
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* At least one hospitalization for HF within 12 months preceding randomization

+ Severe Secondary MR = ERO > 20 mm* or

* 15% < EF<40% o~
< I}
* Not eligible for surgery “Heart N /iha _Em

* Centralized echocardiograph

43 Exclusions F‘ FO"OW-UP > 99%

FSC Congress % 109 Patients

R.vol>30 mL/beat

[ 452 Patients

307 Randomized

i\nitvaclipr

152 Patients

(Control )

Intention To Treat

Per-protocol Analysis

s 14Snoteligible

152 Patients

137 Patients

3 consent Issues

15 Exclusions

funich 2018 i5'®
Obadia, ESC 2018
23
&
Mitra-FR et
ehandlung. Forschung. Bildung
Prlmary composite end point (99% follow-up)
- All-Cause Death
- Unplanned rehospitalization for HF
B
i
s
E
&2
£
_§ ———
g 044 Mitraclip + Med. treat.
e 0.3
£ o024 OR =1.16 (0.73-1.84)
= o014 P=0.53
]
& 0.0 . T : T . .
o] 7 4 6 8 10 12
152 123 109 9 26 80 73
151 114 95 91 81 73 67
Obadia, ESC 2018
24
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Mitra'FR ~ Bosch Health Campus

Stanffurter Allgemeine

ZEITUNG FUR DEUTSCHLAND

BB UMSTRITTENER EINGRIFF
Wem niitzt der Clip im Herzen?

VON NICOLA VON LUTTEROTTI - AKTUALIS!

Eine schwiichelnde Herzklappe mit einem #Mitral-Clip* abzudichten, zihlt zu den

und eintragli g von iologen. Leider bringt das
nicht viel, zeigt nun eine grofle Studie.

25

25
®
Mitra-FR Bosch Health Campus
Prespecified Secondary Endpoints
NYHA evolution (paired data)
Baseline 12 months
100% m—
"
50%
25%
L]
0%
N=114 P<0.001 N=114
Obadia, ESC 2018
26

26.11.2024
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....einen Monat spater.... M el

COAPT

A Randomized Trial of Transcatheter Mitral Valve Leaflet
Approximation in Patients with Heart Failure and Secondary Mitral
Regurgitation

Reasons for exclusion
Inadequate MR or DMR (n=244)
Not treated with GDMT (n=79)
All inclusion criteria not met (n=85)
Exclusion criteria present (n=34)
Echo criteria not met (n=255)

/\ Incomplete screening
or other (n=419)

Stone, -G; ESC 2018

COAPT Bosch Health Campus
Behandlung, Forschung, Bildung
Th NEW ENGLAND JOURNAL of MEDICINE
“ ORIGINAL ARTICLE ”
Transcatheter Mitral-Valve Repair
. N . . Hospitalization for Heart Failure
in Patients with Heart Failure pitalizatl
300+ Control group
G.W. Stone, J.A. Lindenfeld, W.T, Abraham, 5. Kar, D.S. Lim, J.M. Mishell,
B. Whisenant, P.A. Grayburn, M. Rinaldi, 5.R. Kapadia, V. Rajagopal, n
1). Sarembock, A. Brieke, 5.0. Marx, D ). Cohen, N.J, Welssman, E 2504
and M.J. Mack, for the COAPT Investigators= 2
Se
E3 2004
E-E
b
I a 150
e
S & Device group
Zz<€ 100
2
= 50 :
Hazard ratio, 0.53 (95% Cl, 0.40-0.70)
P<0.001
0
T T T T T T T 1
0 3 6 9 12 15 18 21 24
Months since Randomization
No. at Risk
Control group 312 294 271 245 219 176 145 121 88
Devicegroup 302 286 269 253 236 191 178 16l 124
22

26.11.2024
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All-cause Mortality

100%
= MitraClip + GDMT
-GDMT alone

NNT (24 mo) =
40% 5.9 [95% CI 3.9, 11.7]

20%

&
>
=
©
y
o
=
0]
7]
=
@
O
A
<

0%
6 9 12 15 18
; Time After Randomization (Months)
No. at Risk:

MitraClip + GDMT 302 269 253 236 191 178
GDMT alone 312 27 245 219 176 145

Stone, -G; ESC 2018

38%
Relative Risk
Reduction

80% HR [95% CI] =
0.62 [0.46-0.82]
60% P<0.001

L —291%

21

161
121

20

29

Population

Medikation

COAPT vs Mitra-FR

MITRA-FR (n

Vordefinierte Zugangskriterien

Schwere FMI nach EU-Richtlinien: ERO{ |

*  Schwere M| | > 20 mm2 oder RV > 30 ml/Herzschlaa

Keine Einschrankungen

An der Baseline

* EROA (Mittelwert + SD) 31+ 10 mm?

<0 52 %(157/301)
. 03 32 % (95/301)

= >040 16 % (49/301)

LVEDVI (Mittelwert + SD) 135 + 35 ml/m2

Erhalt von HI-Medikamenten zu
Beginn der Studie - zuldssige variable
Anpassung in jeder Gruppe wahrend der
Nachbeobachtung in der realen Praxis.

GDMT zu Studienbeginn und FU

groliere Ventrikel
kleinere Ml

®

Bosch Health Campus
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Schwere FMI nach US-Richtlinien:
EROA > 30 mm? oder RV
> 45 mi/Herzschlag

< 70 mm innerhalb der letzten 90 Tage

41+ 15 mm2
14 % (80/591)
46 % (270/591)
41 % (241/591)

101 + 34 ml/m?

CEC bestatigte, dass die Patienten zu
Studienbeginn nicht die maximal tolerierte
Dosis an GDMT erhielten - wenige
wesentliche Anderungen wéahrend der
Nachbeobachtung.

kleinere
Ventrikel
grolere Ml

30

26.11.2024
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Bosch Health Campus
VO I ume 'd e pe n d en Cy Behandlung. Forschung. Bildung.
0.60
RF 50%
0.50| LVEF 30% COAPT MR Velocity 5 m/s
17
040 @
&
E 0.30
g 16 13 Gn'gl'o?lf
. — 16 Lancellotti
& o Mitra-FR 17 Patel
18 Cioffi
19 Grayburn, BEST
010 20 Rossi
21 Deja STICH
0.00
100 125 150 175 200 225 250 275 300 325 350
LV End-Diastolic Volume (ml)
X - LVEDV values given in paper
Y - LVEDV not given in paper, calculated from LVEDD or LVEDVI (Cioffi)
Grayburn et al, JACC 2014
31
MR & LV Systolic Dysfunction <’>
Bosch Health Campus
Disproportionate Proportionate Behandlung. Forschung, Bildung.
L]
® ERO M4 ® ERO A
® Left ventricular EDV ® Left ventricular EDV P
® Elipsoid shape ® Spheroid shape
#® Regional wall motion abnormalities @ Global and/or apical
® Potential mitral organic disease ® No mitral organic disease
® Asymmetric tanting ® Central tenting
®_Ecceniric jet S Centaljet
22
32

26.11.2024
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FMR Therapy: An Impressive Evidence Base

Sacubitril /
ACE valsariz
Inhibitor vaisarian
0% or ARB
Cl

% Decrease in Mortality

¢ 40%

Prendergast, -P EuroPCR 2019

Mineralocorticoid

Beta- receplor  pydralazine
blockers antagonists ~ |sordi|

’Lm%
Voo |
lso% - e

IcD
CRT

22

33

...und was macht der

Herzchirurg?

High likelyhood of durable repair ?

&

Bosch Health Campus

Behandlung. Forschung. Bildung.

“Tethering asymetric symetric
Posterior leaflet angle (") <45 >45
Systolic sphericity index <07 >0.7
LVEED (mm) <65 >65
Tenting height (mm) <icm >1cm
Interpapillary muscle distance (mm) < 2em >2cm
Likelyhood of durable repair high

Tenting height
PLA oS

IPMD

V. Falk, EACTS 2017

24

34

26.11.2024
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100 -
R=073
8 Mihaljevic et al. [66]
g 04 Hungetal. [74] = /4
<
3 Gelsomino et al. [87]
60 - ;

£ Seri etal. 7
3 McGee etal. 771 A ‘A
4 Borger et al. [96]
E 404 DéBanirysat Tl A AGelsomino etal [87]
$ ptunoetal. 4] =
$ A Tohta et . 76]
; I. . (24 - -
2 g _aMweeshDB] Zued @] o et A A DiGimmorco

A Von Oppell et al. [81] [86) Mihaljevicetal. =tal.[82)

i A Kuwahara et al, [79] Km::'::e[:;m (561 Kuwohara ol 179

Seni etal. (78] 4 Matsunagaet al. [75]
10 days 30days 3 months 1year 3years  Syears
Time after MVA llog scale)

e " Cardiologv A _

Consider TEER also in patients with low surgical risk and low likelihood

for durable repair (tenting height > 1cm)

25

35
&
Bosch Health Campus
Behandlung. Forschung. Bildung.
36
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functional MR

TEER should be considered in selected sympto-
matic patients, not eligible for surgery and fulfill- la COAPT-
ing criteria suggesting an increased chance of Patients

responding to the treatment,*>7-338356.357 e

In high-risk symptomatic patients not eligible for
surgery and not fulfilling the criteria suggesting

an increased chance of responding to TEER, the il non-COAPT-
Heart Team may consider in selected cases a Cc g Patients
TEER procedure or other transcatheter valve E

therapy if applicable, after careful evaluation for g

ventricular assist device or heart transplant.® g

2021 ESC/EACTS Guidelines for the
T of valvular heart di

European Heart Journal (2021) 00, 1-72

22

&
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Delayed hospitalisation for heart failure after transcatheter
repair or medical treatment for secondary mitral
regurgitation: a landmark analysis of the MITRA-FR trial

Guillaume Leurent'** MD; Vincent Auffret'”, MD, PhD; Erwan Donal'?, MD, PhD:

Hervé Corbineau’, MD, PhD; Daniel Grinberg', MD; Guillaume Bonnet’, MD; Pierre-Yves Leroux®, MD;
Patrice Guérin”, MD, PhD; Fabrice Wautot®, MD; Thierry Lefévre’, MD; David Messika-Zeitoun'®, MD, PhD;
Bemard lung!', MD; Xavier Armoiry'*!", PhD, PharmD); Jean-No&l Trochu’, MD, PhD; Florent Boutitie!!, PhD;
Jean-Frangois Obadia‘, MD, PhD

2
o
= — GDMT group
307 patients included 2809 vk group
in the MitraFR trial B
854
12 months by
v ;8 304
140 surviving patients € %
free from heart 280
failure hospitalisation Lu
B 104
/ \ 28 RR 0.45, 95% CI: 0.20-1.02
3 0 T T T
TMVR: 67 GDMT: 73 ° 100 200 300
(similar characteristics Days since the landmark time (1 year after randomisation)
atinclusion)
GDMT 73 62 55 50
TMVR 67 63 61 55

Eurolntervention 2022;18:514-523

29
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Risiko fir M-TEER in erfahrnen Zentren <1%

Konservative Therapieoption nur, dann wenn absolut sicher dass keine
Symptomverbesserung / Lebensqualitat / Lebenserwartung erreicht werden kann!

Schlimmstes Szenario: Einen Patienten nicht zu
behandeln, der mit niedrigem prozeduralem Risiko
verbessert werden kann!

20

39
&
Controlled gripper actuation e
TIS0.2 MIDS
40
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Expand G4 - Real-World Data Bosch Health Campus
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WU i

NT NTW XT XTW

Age (years) 77591
Male 55.9% (650)
STS ReplacementScore 7.616.2
STS RepairScore 59+6.2
Atrial Fil tion 58.2 (678)
Renal Failure 26.1% (300)
Diabetes 25.6% (297)
Hypertension 77.6% (896)
Prior HF Hospitalization within 1 year 43.6% (472)
Prior Myocardial Infarction 19.5% (222)
Etiology: Primary MR 41.6% (413/993)
Effective Regurgitant Orifice Area (EROA, cm?) 0.31+£0.14 (630)
Baseline TR of 3+ or 4+ 8.1% (77/952)
LeftVentricular Ejection Fraction (LVEF, %) 48.4£16.4 (663)
Left Ventricular End Systolic Volume (LVESV, mL) 78.1£54.3 (666)
Left Ventricular End Diastolic Volume (LVEDV, mL) 140.4 62.1 (670)
Complex* Mitral Valve Anatomy

von Bardeleben, R-S, TCT 2022

41
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Expand G4 - Real-World Data Bosch Health Campus
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Number of Clips Used*
!vﬁﬂ:

I 0 U

NT NTW XT XTW

NYHA Functional Class KCCQ Score*

value <0.0001
P 1% A+18+25
100 100 Paired t-test p value <0.0001
7% | o
80 80
g
'g 60 62% % &0
& 3
2 Vi 83% o
£ 40 g 40
g
i j i
o 0
Baseline 30 day Baseline 30day
(n=1161) (n=1035) (n=982) (n=982)
von Bardeleben, R-S, TCT 2022
42
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Expand G4 - Real-World Data e
i & & EXPAND G4 (paired)
Ni‘ N'I;W X'I: XTW 100 =
T | s2+:97%
80
N <1+:89%
-,% 60
5 4
®
20
0
Baseline 30 day
(n=505)
von Bardeleben, R-S, TCT 2022 "
43
®
Expand G4 - Real-World Data e
30-Day Adverse Event
EXPAND G4
(N=1158)
All-cause Death 2% (15)
Myocardial Infarction 0.2% (2)
A e
€7 W :
Stroke 0.0% (0)
Non-elective CV : 7
Device-related Cc ations ’ g2
Leaflet Adverse Events
SLDA* 1.0% (12)
von Bardeleben, R-S, TCT 2022 »
44
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Complex Anatomy

Age (years)
Male

STS ReplacementScore
STS Repair Score

Atrial Fibrillation

Renal Failure

Diabetes

spitalization within 1 year
ocardial nfarction
Etiolagy: Primary MR
Effective Regurgitant Orifice Area (EROA, o)
B e TRof 3+ or 4+
Left Ventricular Ejection Fraction (LVEF, %)
LeftVentricular End Systolic Volume (LVESV, mL)

Complex* Mitral Valve Anatomy

»

Bosch Health Campus

Behandlung. Forschung. Bildung.

58.2 (678)
26.1% (300)

u 52)
48.4£16.4 (663)
£54.3(666)

Complex mitral valve anatomy includes

- presence of a wide jet

- multiple jets

- primary jet outside of A2P2

- severely degenerative leaflets with large
flail/prolapse gaps

- minimal leaflet tissue

- calcified landing zone or small valve

45
tlini H Bosch Health Campus
Le Itl I n Ie An atom I e Behandlung. Forschung. lii](lm}f)
Pathology in segment 2 Pathology in segment 1 or 3 Leaflet perforation or cleft
No calcification - Slight calcification outside Severe calcification
the grasping area
- Ring calcification *
- Anuloplasty withg
Valve area >4cm? Valve area >3 cigl d Mitral stencsis
leaflet mobility \ (< 3cm?, gradient >5mmHg)
Length of the posterior leaflet Length of the Q}r leaflet ength of the posterior leaflet
> 10mm 7-10mm < 7mm
Coaptation depth < T1mm Coaptatiol >11mm
Normal thickness and mobility of Restri Qamenn’er B} Rheumatic thickening and
the leaflets restrigtion (Carpentiar 1114
MR with prolaps Flail size > 15mm only with larg :
Flail size < 15mm mitral aulus and option for more
Flail gap < 10mm than 1 clip
Boskstegers. - HauslelerJ et .| MitraCip-Vertahren
Krologie (AGIK) der Detschen Geselschaltur Kardiologie und de AfbetsgemeinschaftLetende Kardiologische
Kranienhausarzls .V. (ALKK)" Kardiloge 2013, 7:91-104
4a
46
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Inappropriate anatomical conditions Bosch-Healdl Gt pus

Behandlung. Forschung. Bildung.

Rabari-Bosch-. EPID CVx

= 08152 I
Erw. Kard it . Erw. Kard

aD-Schiage 1

47

®

recurrent MR after TEER BoseIHea ' Carmpils

Behandlung. Forschung. Bildung.

A Single Leaflet Device Attachment
g

Sugiura, A. et al. Circ Cardiovasc Interv. 2022

48
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Bosch Health Campus
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Anteromedial
/commissure

i Aartic valve
Pg’tcmlatc,r:l — ~

ami

Feinde der interventionellen AV-Klappentherapie:
Stenosekomponente
schlechtes / kurzes Segelmaterial
»Kalk”
Clefts / Segelperforationen

A

NegLHORD 7 Po

Posterior leaflet

49

Transcatheter MV Repair: Device Landscape 2016

Edge-to-edge Coronary sinus Other
* MitraClip annuloplasty approaches
e MitraFlex * Cardiac Dimensions Carillon * MitraSpacer
: e Cerclage annuloplasty » St. Jude leaflet plication
Direct annulpplasty and v replacement « NeoChord
basal ventriculoplasty « CardiAQ e Cardiac Implants
e Mitralign Bident e Neovasc Tiara ¢ Babic chords
* GDS Accucinch e Edwards Fortis * Valtech Vchordal
e Valtech Cardioband e Tendyne o Twelve * Middle Peak Medical
* Quantum Cor (RF) e Cephea * Sinomed » Mardil BACE
* Micardia enCor e Micro Interventional * Mitralis
* Millipede » Valtech Cardiovalve
* Valcare » ValveXchange
P . Lutter Valve
/ s Medtronic
* MitrAssist
* MValve

: f! ‘{

26.11.2024
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Tendyne™

R3¢

Robert-Bosch-Krankenhaus

VALVE DESIGN
* Dual-frame, tri-leaflet, bioprosthetic valve
* Outer frame contoured to mitral annulus

* Multiple valve sizes to address broad range of
patient anatomies

* Low profile frames available that retain annular
dimension with less LVOT protrusion

TETHER

* Enables full retrievability throughout procedure

* Enables repositionability for optimal placement

APICAL PAD

* Placed over ventricular access site

51

anatomische Voraussetzungen

®

Bosch Health Campus

Behandlung. Forschung. Bildung.

TIS02 MI0S

26.11.2024
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anatomische Voraussetzungen

&

Bosch Health Campus

Behandlung. Forschung. Bildung.

52

53

TMVR Procedure

&

Bosch Health Campus

Behandlung. Forschung. Bildung.
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R3(<

Robert-Bosch-Krankenhaus

55
55
®
Tendyne® Procedure Bosch Health Cgmpus

TIS0Z  MI03
3D-Schlige 1
=

»

B Erw. Echo

Y 3D-Schiage 1
BHz

12em o 70 o

- /| -

Erw. Echo
| xa-2t
N sHz

i 12cm

TISOE MDA

|
|

TIS02 MI03

TIS02 MI03

EG

56
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ELASTA-Clip-Procedure Bosch Health Cgmpus

Behandlung. Forschung. Bildung.

Target Laceration Zone

=~ Mitraclips

MitraClips
attsched te portarar maralafet

Lisko, J. et. al.J Am Coll Cardiol Intv. 2020 Oct, 13 (20) 2361-2370

57

57

PCR &

Bosch Health Campus

Behandlung. Forschung. Bildung.

Tricuspid Regurgitation is Frequent but Rarely Treated

1.eM

Moderate to severe TR prevalence

'
-g <8k

@M Surgical procedures
annually

Numbm refiective of US data
Liddicoat J. lournal of Thoracic and Cardiovascular Surgery. 2006;132:1258-61.
M:cmhy PM, Sales VL. Current Treatment Options in Cardiovascular Medicine. 2010;12:587-597.

58

58
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A very heterogeneous entity

Congenital
1.7%

Organic
48%

Primary TR

Secondary TR

Isolated
8.1%

Topilsky Y et al., JACC CVI, 2019 59

59

m euro
PCR »
Bosch Health Campus

Rehandlung. Forschune. Rildung,

RV-Dilatation mit Dilatation Koaptationsverlust der ,Tethering" der
des Trikuspidalklappensegel Trikuspidalklappensegel,

| Trikuspidalklappenrings  durch zunehmende RV- zunehmende RV-Distorsion

Symptome

60

26.11.2024
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Behandlung. Forschung. Bildung.

The course of TR

Recovery

Mild TR

TR recurrence
TTVI/ Surgery

Point of no
Treatment phasos - _
Serislecho  surgery/ TTTTTmmemeee——eee RV-Funktion

o P P meOINANE

Paithological change of tricuspid valve / RV

R\GEunidion jstd ——

mod. nach Chang CC, EurHJ 2020 61

61

R [—— (0}

Bosch Health Campus

Behandlung. Forschung. Bildung.

2021 ESC/EACTS Guidelines for the
management of valvular heart disease

European Heart Journal (2021) 00, 1-72

62

62
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Transcatheter treatment of symptomatic secon-

dary severe tricuspid regurgitation may be con-

sidered in inoperable patients at a Heart Valve C

Centre with

Transcatheter treatment can be performed according to Heart Team at experi-

enced valve centres in anatomicalli eliiib[e patients in whom_

Importantly,
in the absence of advanced RV dysfunction or severe pulmonary
hypertension, none of the above-mentioned therapies should delay
referral for surgery or transcatheter therapy.

2021 ESC/EACTS Guidelines for the
management of valvular heart disease

European Heart Journal (2021) 00, 1-72
63
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PCR &

Bosch Health Campus

Behandlung. Forschung. Bildung.

64
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TIS0.2 MI0S5 ’>

Bosch Health Campus

TIS0O.2 MI0S

M4

65
m euro >
Bosch Health Campus
Behandlung. Forschung. Bildung.
Tis02
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Risk Stratification for Isolated TV Surgery Assisted Using the MELD Score

Study population

 Isolated tricuspid valve

surgery:

-n=157

- 70% valve repair

- 98% beating heart

* Stratification according to
MELD score:

© | MELD<10
n=53

Observed and expected 30-day mortality based on EuroSCORE Il and STS-score
depending on MELD category.

ol for to isolated TV surgery
depending on MELD category (colored areas - 95% confidence interval).

* EuroSCORE Il and STS underestimate perioperative mortality in patients with high MELD scores.

* Using MELD score in addition to classic surgical risk stratification tools might allow identification of patients for
whom STS and EuroSCORE |l fail to properly assess mortality risk.

MELD, Model for End-stage Liver Disease; EuroSCORE, European System for Cardiac Operative Risk Evaluation; STS, Society of Thoracic Surgeons Score; TV, Tricuspid Valve

Farber, G. et al., JThorCardiovascSurg 2022

67

e

@ Age =70 years

@ NYHA functional class Il or IV

# Right-sided heart failure signs

B Daily dose of furosemide = 125 mg
@ eGFR < 30 mL/min @

M Elevated total bilirubin '

® Left ventricular ejection
fraction < 60 %

Moderate/severe right
ventricular dysfunction '

Présentation Robert-Bosch-Krankenhaus

®

Bosch Health Campus

ung.

TRI-SCORE

Predicted in-hospital mortality

68

68

26.11.2024

34



&
Bosch Health Campus

Behandlung. Forschung. Bildung.
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Z 2a *
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B

® 01 . o
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5 - .
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T T T
<13 13-14 15-16 17-19 >19
TAPSE (mm, quintiles)

!

Mid-range RV function
(TAPSE 13-17 mm)

69
&®
Bosch Health Campus
Behandlung. Forschung. Bildung.
Measuring RV-PA Coupling Non-Invasively
- RV Contractile Function RV Afterload RV-PA Coupling
End- oysio\lc elastance (E,,) Effective arterial elastance (E,) “1 E, Ratio
Gold |
Standard
Free wall longitudinal strain
(FWLS) RV FWLS / RVSP
LUEGILGIE Global longitudinal (GLS) . RV GLS / RVSP
Substitute NEETGEREIEERGERER 0] RV systolic pressure. (RVSF) RV FAC / RVSP
Tricuspid annular plane
systolic excursion (TAPSE)
Lurz, P. DGK Frihjahrstagung 2022
70
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Transcatheter Tricuspid Valve Intervent

Baseline . Postprocedure
RV-PA Coupling Ratio Outcomes and RV-PA
TAPSE/PASP Coupling Ratio A

Tricuspid Annular Plane

High Baseline
Excursion

RV-PA Coupling Ratio
TAPSE/RVSP >0.406
VAL Cause Mortality high TAPSE

Afterload Reserve low sPAP

ARV-PA Coupling Ratio
# All Cause Mortality

ow Bas:
R pli at|

TAPSE/RVSP <0.406
+AIl Cause Mortality low TAPSE

No Afterload Reserve hlg h sPAP

No A in RV-PA
Coupling Ratio

Brener, M.L et al. J Am Coll Cardiol. 2022;79(5):448-461.

71
&
Bosch Health Campus
Behandlung. Forschung. Bildung,
Kaplan-Meier Freedom From All-Cause Mortality
10 Log-rank P = 0.042
0.9
2
£ 08
2
[
&
£
s 0.7
a
0.6
05
0 90 180 270 365
Days Since Procedure
~— ARV-PA Coupling L 136 98 86 62 37
— ARV-PA Coupling T 98 81 68 53 37
Brener, M.I. et al. J Am Coll Cardiol. 2022;79(5):448-461. 72
72
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.wenn die T-TEER nicht mehr geht...

@
Bosch Health Campus

Behandlung. Forschung. Bildung.

* Koaptationsdefekte
* Diinne Segel
* Kurze Segel
* Verkalkung der Segel
* Verkalkung des Anulus
* Massive Ringdilatation
* Segel oft getethered
* Ursprung der Tl zwischen Posterior und
Anterior
¢ Chordaejungle
* Aszites

* Blutungen im Magenbereich/
gastrointestinaler Stau und-

vulnerabel Magenschleimhaut
* Schrittmacherinduzierte Tl
* Valvula eustachii / Cor triatriatum

* Sehr abhingig von guter Visualisierung
mittels TEE

7‘0
8.0
~
H
[5a]
g
SE 9.0
= 8 % l
9 = ‘::.,
- "X ek
£ 100 el o
< Annuloplasty (= TEER) Transcatheter valve
8 moderate tethering implantation

advanced disease

excessive annular dilatation

Z2

Praz, F., Bern

73

.wenn die T-TEER nicht mehr geht...

@
Bosch Health Campus

Behandlung. Forschung. Bildung.

TricValve®, Fa. Products & Features®

Z4

74
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Bosch Health Campus
Behandlung. Forschung. Bildung,
139008 '\"‘"j
W : s ’\’/,‘\Q‘.‘"‘ i
/ RS ARNON
MK (O SN
> | "‘/\ ) \”\’0’0\
(X AN | QI
A& R0 R QQ.V \
RS YOOOOWN
CVALVE® VALVE SZE PROXIMAL DISTAL MAXIMAL LENGTH AFTER
MODHR. DIAMETER DIAMETER DIAMETER DEPLOYMENT
SVC 25 25 25 20 35 66
29 29 20
31 34 38
38 47

Ve 41 /

GroBen IVC 41, IVC 45 und SVC 33 aktuell nicht CE-Zertifiziert

75
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Behandlung. Forschung. Bildung.

76

76

26.11.2024

38



m euro

RA - IVC 40mm Hg B

&

Bosch Health Campus

Behandlung. Forschung. Bildung.

.hemodynamic never lies...

b it
UUWU VL \f ! - .__: Vi«
dh IF P i Y 1€
ot == — - el E
s -
- ! 25 mm
usammenfassung. 87HF: Diff ‘RAIVC 3 RA 2237125 IVC 2112322
77
77
m euro
3
Bosch Health Campus
Behandlung. Forschung. Bildung
Y P B
N=35 (%
In-Hospital mortality
Stroke/TIA 0 0
Number of valves implanted 17 70
8 (89) 33 (94)
Device embolization/migration 1(11)* 332
1(11)* 0(0)
Cardiac tamponade 0(0) 0(0)
Access site bleeding 0(0) 3(9)
Non-access site bleeding 0(0) 0(0)
New pacemaker implantation 0(0) 1(3)A
Length of hospital stay (days) 9%3 9+8
*Immediate embolization + Surgery
AEmbolization at 24h + Conservative management
78

78
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TRICUS STUDY

TRICUS EURO + TRICUS STUDY

%N

Screening 30-day 3-month 6-month 1 year

NYHA 1-2 mNYHA 3-4

Baseline 30-day 3-month
0 (0%) 15 (50%) 19 (61.3%

29 (82.9%) 15 (50%) 12 (38.7%

6 (17.1%) 0 (0%)
0.005
79
m euro
PCR rcca »
& Bosch Health Campus
Behandlung. Forschung. Bildung.

50

10

30

Screening 30-day 3.month 6-month 1year
e K CCO) TRICUS e KCCQ TRICUS Euro
ALT, U/l

. AST, UN 2

317811 "
o 2
- «

A 19.116;
2
e 23.946.1 p-value=0.529
8 pualue=0056 —T—=237:52 g Ricys 2 E u TRICUS
B TRICUS EURO p-value=0.545 B TRICUS EURO
p-value=0.646
=B o | N=9 N=8
] N=28 - N=28 =
N=9 el =3 -8
o
s Screening 6-month o= Screening 6-month
80

80
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TTVR Bosch Health Campus

Behandlung. Forschung. Bildung.

Unique valve design

engages leaflets, chords, and annulus to achieve secure placement

Anchors compatible with pre-existing leads and respect the native anatomy
Conforming frame designed to achieve optimal retention force
Multiple sizes offer treatment for a broad range of tricuspid pathologies and anatomies (44, 48, 52 mm)
28F transfemoral delivery system compatible with all valve sizes

24

81

&

EVOQU E® -P roced ure Bosch Health Campus

Behandlung. Forschung. Bildung.

82
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3D-Schlige 1

Prasentation Robert-Bosch-Krankenhaus

Pat B.D., 85 Jahre, weiblich

TIS02  MI03

&
Bosch Health Campus

Behandlung. Forschung. Bildung.

TISO2  MI03
3D-Schldge 1

83

83

3D-Schlige 1

Présentation Robert-Bosch-Krankenhaus

Pat B.D., 85 Jahre, weiblich

TISO2  MI03

<’>
Bosch Health Campus

Behandlung. Forschung. Bildung.
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Pat B.D., 85 Jahre, weiblich

TISOS MIO4

d 7

Présentation Robert-Bosch-Krankenhaus

&
Bosch Health Campus

Behandlung. Forschung. Bildung.

85

85

TTVR - EVOQUE®

®

Bosch Health Campus

Behandlung. Forschung. Bildung.

A=77.1%
100 98.8% M Torrentia
g w0 < moderate 16.0 B Massive
E 93.8% Severe
v < mild Moderate
=1
£ 60 Mild
B None/Tra
40
27.0
45.7 45.9 .
20 21.6%
16.2 | <moderate
0
EVOQUE OMT EVOQUE OMT
+OMT Alone +OMT? Alone
(n=81) (n=37) (n=81) (n=37)
Baseline 6 Months

24

86
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TTVR - EVOQUE® e
Behandlung. Forschung. Bildung.
KANSAS CITY CARDIOMYOPATHY QUESTIONNAIRE (KCCQ) NEW YORK HEART ASSOCIATION (NYHA) FUNCTIONAL CLASS
100 - b
e a-178 21 5 € | 90 0%
(> £ w0 bl
2t inti z £ patients achieved
point improvement & of patients achieve
MeanChange 3 on KCCQ analysis 2 w0 750 683 537 NYHA Class 1[Il at
ot from baseline to 3 6 months in the
fromBaseline 37 6 monthsinthe ; ik EVOQUE + OMT group?
EVOQUE + OMT group?  z % NYHALI
of BN :
EvoouE our £ 2 B Clssiv
ne ;
a0 (n=79) (n=d2) B WA w g::;::'
6 Months W Class|
Graph shows paired analysis "”&m?ﬁ ! mmm‘ Graph shows paired analysis
oz
m euro

PCR Which device at which stage

)

®

Bosch Health Campus
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Figure 2. Schematic of the Changes iated With the ion of Tricuspid

['a] Normal anatomy \ [ 8] Early adaptive remodeling
of the r‘g_ht side of the heart.

of the right side of the heart

Early Progressive
Initial Right Ventricular (RV) dilatation Progressive RV and TA dilatation
results in Tricuspid Annulus (TA) dilatation results in lack of leaflets coaptation
Annular Device
Leaflet Device
Replacement Device

+ Annular Device
Leaflet Device
Replacement Device

Hahn RT et al. JAMA Cardiol. doi:10.1001/jamacardio.2019.0535 Published online April 17, 2019

Maladaptive remodeling
of the right side of the heart

Leaflet
tethering

\ Leaffet)

\tethering
A\

ventrice
dilitation

Progressive RV distortion (£PHTN)
results in further tethering of the leaflets

* Leaflet Device

Palliative Caval/FORMA Device

Replacement Device (?RV Fx)
...und atriale TR

88

88
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Die TAVI setzt sich gegenuber dem SAVR zunehmend als
Standardverfahren durch, auch zunehmend bei low-risk-Patienten,
auch symptomatische Patienten sollten interveniert werden

Bei hohem Risiko fiir eine Mitralklappen-OP ist die TEER eine gute
Alternative bei primarer Mitralklappeninsuffizienz

Bei sekundarer Mitralklappeninsuffizienz setzt sich die TEER immer
mehr als Standardverfahren durch (nach GDMT)

TEER der Trikuspidalklappe ist aktuell die am Besten untersuchte
Methode der Intervention

Fir sehr selektierte Patienten stehen Klappenersatzverfahren zur
Verfiigung

Langzeitdaten fir alle Interventionen an der Trikuspidalklappe fehlen

Seien Sie nicht zu spat (bei keinem Klappeneingriff)!

20

. . Bosch Health Campus
Was sollten Sie mithehmen

89
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Raffi Bekeredjian
Christian Wunder
Bartosz Rylski
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Lisa Kettler

Betul Eker-Dayi
Maria Chatzitofi
Zineb Moussaoui
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