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Neurohormonal Pathway in HFrEF
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Decreased Contractility Is Central to
HFrEF Pathophysiology

Contractility
(force generation)

Preload Afterload
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Kemp CD, et al. Cardiovasc Pathol. 2012;21:365-371.




Intraatrialer Shunt fur Druckdekompression bei
Herzinsuffizienz

Hintergrund, Technik, erste Ergebnisse



Lebenserwartung und PCWP

C

Erhdhter LAD (PCWP>25) ist ein hdufiger Befund Mortalitat steigt mit steigendem PCWP,
gleich ob in Ruhe oder unter Belastung

bei Patienten mit HFrEF
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*PCWP = LAP = LVEDP

European Heart Journal (2014) 35, 3103-3112
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ASD und Herzinsuffizienz

e Lutembacher Syndrom

e Patienten mit schwerer Mitralstenose und ASD sind weniger
symptomatisch als Patienten ohne ASD

* Bei schwerer Mitralstenose hat man fur Symptomlinderung
einen ASD erzeugt

e Spater auch fir andere Patienten mit schwerer
Linksherzinsuffizienz (auch ECMO-Patienten)

Archives des Maldies du Coeur et des Vasseaux. 1916; 9: 237 Catheter Cardiovasc Interv. 1999; 46(2): 179
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Dekompression des linken Vorhofes (,

Eine Computersimulation zeigte, wie ein 8 mm groRer ASD wahrend der Belastung zu rascher
Druckreduktion im LA fuhrt
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Wie erzeugt man einen ASD?

* Ballondilatation
* Stent

* Corvia Device

* V-Wave

e Occlutech AFR




AFR-PRELIEVE- Studie

AFR-Wirkung bei Patienten mit Herzinsuffizienz
(HFrEF u. HFpEF)

Prospektive, multizentrische nicht randomisierte Pilot-Studie:

Primarer Endpunkt
 Sicherheit 3 Monate nach Implantation

Sekundare Endpunkte
 Sicherheit 12 Monate nach Implantation

Effektivitat wird durch Offenheit, Hdmodynamik und Symptome
beurteilt

Kontrolluntersuchungen am Tag 1,7,30,90,180,360



AFR-PRELIEVE- Studie

SCREENING

Number of
participants *Reasons for exclusion:
= Pyr: - N=4 PAPs>60 mmHg
N-dliz ?‘Zr::“a::: - o N=5 withdrawal of consent
: : A N=5 PCWP<15mmHg
inclusion/exclusion N=1 transeptal puncture failure
criteria*

Number of participants
enrolled with successful
implantation (DO)
HFrEF : N=16

N=1 participant died

Pneumonia/Sepsis
d21-30

Number of HFrEF participants active at :

D1N=16 D7 N=16 D30 N=15
D90 N=15

Mahfoud F. TCT 2019

Number of participants
enrolled with successful
implantation (DO)
HFpPEF : N=20

Number of HFpEF participants active at :
D1 N=20 D7 N=20 D30 N=20
D90 N=20



AFR-PRELIEVE- Studie

Measure
PCPW
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AFR-PRELIEVE- Studie

NYHA Class at 1-year
PRELIEVE Trial — AFR in HFrEF and HFpEF patients

NYHA Class
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(1) Paitazoglou C, et al. European Journal of Heart Failure 2021 doi:10.1002/ejhf.2119

© Occlutech. All rights reserved. www.occlutech.com.
‘Occlutech” and "AFR” are registered trademarks.
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AFR-PRELIEVE- Studie

NYHA Class at 1-year
PRELIEVE Trial — AFR in HFrEF and HFpEF patients
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AFR-PRELIEVE- Studie

Quality of Life (Qol) at 1-year
PRELIEVE Trial — AFR in HFrEF and HFpEF patients
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walking distance in m

6 minute walking test inm

AFR-PRELIEVE- Studie

6 Minute Walking Distance (6MWD) at 1-year
PRELIEVE Trial — AFR in HFrEF and HFpEF patients
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* |AS fuhrt bei Patienten mit Herzinsuffizienz zu Druckreduktion
im LA, Besserung der Dyspnoe, Belastbarkeit und ihrer
Lebensqualitat

* Dieses Konzept funktioniert bei Patienten mit reduzierter LVEF

e Es scheint auch bei Patienten mit erhaltener LV Funktion zu
funktionieren

* Weitere Studien sind notwendig



Interventionelle Therapie der
Aortenklappenstenose



Randomized Trials of TAVI in Low Risk Patients

Transcatheter Versus Surgical ®
Aortic Valve Replacement in Patients o The United Kingdom
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Summary of Low Risk Trials in TAVI
Evolut LR Partner 3 Notion UK TAVI

2016-2018 2016-2017 2009-2013 2014-2018
1468 1000 280 913

74 73 791 81

CoreValve/ Sapien 3 CoreValve 12 Valves/ Models
Evolut R/ PRO

Inclusion STS PROM <3 STS PROM <4 Age >70 Age >80
> 70 Int/High Risk

Bicuspid 0 0 0 Not Excluded

STS 1.9% 1.9% 3.0% 2.6%
PROM

Primary Two Year One Year One Year One Year Mortality
GLGIGIY Death/Disabling Death/Stroke/ Death/Stroke/MI
Stroke Rehospitalization




Summary of Low Risk Trials in TAVI
- Evolut LR Partner 3 m &\

Primary Two Year One Year One Year One Year Mortality
Endpoint  Death/Disabling Death/Stroke/ Death/Stroke/MI|
Stroke Rehospitalization

Results TAVR non-inferior Rate of primary No significant TAVR is not inferior
to surgery at 24 endpoint difference to surgery
months significantly lower TAVR/SAVR at one
with TAVR year




@ ESC European Heart Journal (2021) 42, 2912-2919 CLINICAL RESEARCH

European Society doi:10.1093/eurheartj/ehab375 Valvular heart disease
of Cardiology

Eight-year outcomes for patients with aortic
valve stenosis at low surgical risk randomized
to transcatheter vs. surgical aortic valve

replacement

Troels Hojsgaard Jorgensen'*, Hans Gustav Harsted Thyregod®!,
Nikolaj lhlemann?®, Henrik Nissen @ 3, Petur Petursson®, Bo Juel Kjeldsen®,
Daniel Andreas Steinbriichel®, Peter Skov Olsen?, and Lars Sandergaard1

'Department of Cardiology, The Heart Centre, Rigshospitalet, Copenhagen University Hospital, Blegdamsvej 9, Copenhagen 2100, Denmark; “Department of Cardiothoracic
Surgery, The Heart Centre, Rigshospitalet, Copenhagen University Hospital, Blegdamsvej 9, Copenhagen 2100, Denmark; *Department of Cardiclogy, Odense University
Hospital, | B. Winslows Vej 4, 5000 Odense, Denmark; *Department of Cardiology, Sahlgrenska University Hospital, BS striket 5, 413 45 Gothenburg, Sweden; *Department of
Cardiothoracic and Vascular Surgery, Odense University Hospital, J. B. Winslows Vej 4, 5000 Odense, Denmark; and *Department of Medicine, Nykoebing F Hospital and
University of Southern Denmark, |. B. Winslows Vej 4, 5000 Odense, Denmark

Received 15 February 2021; revised 14 Apeil 2021; editorial decision 25 Moy 2021; accepted 4 June 2021; online publish-ahead-of-print 28 fune 2021
See page 2920 for the editorial comment on this article (doi: 10.1093/eurheartj/ehab393)



CLINICAL RESEARCH
Valvular heart disease

@ E S C European Heart Journal (2021) 42, 2912-2919

European Society doi10.1093/eurheartj/ehab375
of Cardiology

Eight-year outcomes for patients with aortic
valve stenosis at low surgical risk randomized
to transcatheter vs. surgical aortic valve

replacement

All-cause mortality

100+ ol p=094
100 =0.90 5 R W I £95% CI: 0.74 - 1.
—_— TAVI — .% 5 G = IR 1.01; 95% CI: 0.74 - 1.40
04 __ SAWR HR 0.98; 95% CI: 0.71 - 1.36 8 o 80
80— g .S
60 22 60
- ES s 50
X 50+ To.'.g S
= EB 40—
il 2 2
30—
30 3 §~
o —
10 10
0
0 I I 1 I 1 I 1 1
0 : 3 i 5 : ; 3 0 1 2 3 4 5 6 7 8
Follow-up Follow-up
(Years) (Years)
TAVI 145 136 132 122 115 101 86 78 64 TAVI 145 133 128 116 110 93 81 73 60
SAVR 135 123 120 12 102 95 83 74 57 SAVR 135 122 118 110 99 92 80 73 54



@ ESC European Heart Journal (2021) 42, 2912-2919 CLINICAL RESEARCH

European Society doi10.1093/eurheartjlehab375 Valvular heart disease
of Cardiology

Eight-year outcomes for patients with aortic
valve stenosis at low surgical risk randomized
to transcatheter vs. surgical aortic valve
replacement

TAVI SAVR P-value
(n=145) (n=135)
All-cause mortality 51.8 (8.5) 52.6 (8.7) 0.90
Cardiovascular death 40.6 (6.6) 436 (72) 0.64
Stroke 83(14) 9.1(1.7) 0.90
Transient ischaemic attack 7.6 (1.3) 53(09) 0.41
Myocardial Infarction 6.2(1.1) 38(06) 0.33

New-onset atrial fibrillation 500 (185) 74.1(53.1) <0.0001
New permanent pacemaker 425 (11.0) 109(19) <0.0001

Risk estimates are % and (per 100 person-years).
SAVR, surgical aortic valve replacement. TAVI, transcatheter aortic valve
implantation



@ ESC European Heart Journal (2021) 42, 2912-2919 CLINICAL RESEARCH

European Socety doc10.9093/eurheartyehab375 Valvular heart disease
of Cardilogy

Eight-year outcomes for patients with aortic
valve stenosis at low surgical risk randomized
to transcatheter vs. surgical aortic valve

replacement
100
* o] 119 TAVI p=0.61
» -  SAVR HR 0.82; 95% CI: 0.38 - 1.77
= 80
TAVI SAVR P-value | & 70
2 60
(n=139) (n=135) i S 50
: . X 5] 40
Bioprosthetic valve failure 8.7 10.5 0.61 £ 30
o U=
S
- Valve-related death 5.0 3.7 0.60 2 20
10—
- Severe structural valve deterioration 22 6.8 0.068 0 F_,—'E'_r_?l_ ; ; : .
0 1 2 3 4 5 6 7 8
- Aortic valve re-intervention 3.6 23 0.51 Follow-up
(Yecars)
TAVI 145 133 128 118 109 96 82 73 60
SAVR 135 125 121 113 103 94 82 73 55

* Klappendysfunktion assoziierter Tod ; Himodynamisch schwere Klappendysfunktion (SVD); Re-Intervention an der Aortenklappe



E S C European Heart Journal (2021) 42, 2912-2919

European Sociely doi:10.1093/eurheartj/ehab375
of Cardiology

Eight-year outcomes for patients with aortic

valve stenosis at low surgical risk randomized

to transcatheter vs. surgical aortic valve

100
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Follow-up
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TAVI 145 130 126 115 107 94 80 68 50
SAVR 135 113 105 97 84 75 62 54 40
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CLINICAL RESEARCH
Valvular heart disease
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Tab.4 Vom Herz-Team zu berlicksichtigende Aspekte fiir die Entscheidung zwischen AKE und

Konsensuspapier der Deutschen B

Gesellschaft fiir Kardiologie Feoriian = Imeosare
(DGK) und der Deutschen Gesell- «inische charateristica
. 3 . - Schwere Komorbiditat (nicht adaguat im Score abgebildet) -
SC heft fu.r Th o.rax d H érz-u nd Friherer herzchirurgischer Eingriff +
GefafB3chirurgie (DGTHG) zur Gebrechlichkeit .
kathetergestiitzten Aorten-  Srscrnionmnasini s ot <
klappenimplantation (TAVI) 2020 verdachtauf endokarditis .
Anatomische und technische Aspekte
Gunstiger Zugang fiir eine transfemorale TAVI +
Ungtinstiger Zugang (jeglicher) fur eine TAVI +
= Folgeschaden einer Thoraxbestrahlung +
Der Kardiologe fa ;
Vorhandensein intakter koronarer Bypass-Grafts, die durch eine  +
Sternotomie gefahrdet sind
- Patienten-Prothesen-Mismatch wird erwartet +
Ko nsensus pa Pl ere Schwere Thoraxdeformation oder Skoliose +
Geringer Abstand zwischen Koronarostien und Aortenklappena- +
nulus
Kardiologe 2020-14:182-204 GroBe des Aortenklappenanulus ,out of range” fiir eine TAVI +
httpsz//doi.org/10.1007/512181-020-00398-w  Acrtemwurzelmorphologie unginstig i eine TAVI "
Online publiziert: 27. Mai 2020 et et i :
© Deutsche Gesellschaft fur K.adeOIOQIG S Thromben in der Aorta oder dem LV vorhanden +
Herz- und Kreislaufforschu ng e.V. Published by Herzerkrankungen zusdtzlich zur AS, fiir die eine gleichzeitige Intervention in Betracht zu ziehen sind
Spn nger Medizin Verlag Gﬂ\bH, ein Teil von Schwere KHK, die Revaskularisation mittels ACB-OP erfordert +
Springer Nature - all rights reserved 2020 32,;“;;:;;’,‘,’:;;21““‘"'a"f*"e""a""""9» tlecpe el o
Schwere Trikuspidalklappenerkrankung +
Aneurysma der Aorta ascendens +

Septumhypertrophie, die eine Myektomie erfordert +



Recommendations on indications for intervention in asymptomatic @ESC

aortic stenosis (1) ®EACTS
Recommendations Class Level
Intervention is recommended in asymptomatic patients with severe aortic | B
stenosis and systolic LV dysfunction (LVEF <50%) without another cause.
Intervention is recommended in asymptomatic patients with severe aortic ! C
stenosis and demonstrable symptoms on exercise testing.
Intervention should be considered in asymptomatic patients with severe
aortic stenosis and systolic LV dysfunction (LVEF <55%) without another lla B
cause.
Intervention should be considered in asymptomatic patients with severe aortic
stenosis and a sustained fall in BP (>20 mmHg) during exercise testing. lla c

©ESC/EACTS

2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)



Recommendations on indications for intervention in asymptomatic @ESC
aortic stenosis (2) @EACTS

Recommendations Class Level

Intervention should be considered in asymptomatic patients with LVEF >55% and a
normal exercise test if the procedural risk is low and one of the following
parameters is present:
* Very severe aortic stenosis (mean gradient 260 mmHg or V__. >5 m/s).
* Severe valve calcification (ideally assessed by CCT) and V.., progression
>0.3 m/s/year.
* Markedly elevated BNP levels (>3 X age- and sex-corrected normal range)
confirmed by repeated measurements and without other explanation.

lla B

©ESC/EACTS

i i . 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)



Recommended mode of intervention on aortic stenosis (2) @ESC
@EACTS
Recommendations Class Level

SAVR is recommended in younger patients who are low risk for surgery
(<75 years and STS-PROM/EuroSCORE |l <4%), or in patients who are I B
operable and unsuitable for transfemoral TAVI.

TAVI is recommended in older patients (275 years), or in those who are high
risk (STS-PROM/EuroSCORE 1l >8%) or unsuitable for surgery.

SAVR or TAVI are recommended for remaining patients according to
individual clinical, anatomical, and procedural characteristics.

H

Non-transfemoral TAVI may be considered in patients who are inoperable
and unsuitable for transfemoral TAVI.

Balloon aortic valvotomy may be considered as a bridge to SAVR or TAVI in
haemodynamically unstable patients and (if feasible) in those with severe lib C
aortic stenosis who require urgent high-risk NCS.

©ESC/EACTS

i i . 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)



Recommended concomitant aortic valve surgery at the time of other @ESC
cardiac/ascending aorta surgery @EACTS

Recommendations Class Level

SAVR is recommended in patients with severe aortic stenosis undergoing

CABG or surgical intervention on the ascending aorta or another valve. I <

SAVR should be considered in patients with moderate aortic stenosis”
undergoing CABG or surgical intervention on the ascending aorta or another lla C
valve after Heart Team discussion.

* Moderate aortic stenosis is defined as a valve area of 1.0-1.5 cm? (or mean aortic gradient of 25—-40 mmHg) in normal
flow conditions—clinical assessment is essential to determine whether SAVR is appropriate for an individual patient.

©ESC/EACTS

i i . 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)



. . 2021 ESC/EACTS Guidelines for the management of valvular heart
rg/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/e:



Interventionelle Therapie der
Mitralklappeninsuffizienz



Recommendations on indications for intervention in severe primary

mitral regurgitation (1) @EACTS
Recommendations Class Level
Mitral valve repair is the recommended surgical technique when the results ! B
are expected to be durable.
Surgery is recommended in symptomatic patients who are operable and not ! B
high risk.
Surgery is recommended in asymptomatic patients with LV dysfunction ! B

(LVESD >40 mm and/or LVEF <60%).

Surgery should be considered in asymptomatic patients with preserved LV
function (LVESD <40 mm and LVEF >60%) and AF secondary to mitral 13 B
regurgitation or pulmonary hypertension (SPAP at rest >50 mmHg).

©ESC/EACTS

. . . 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 - doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)



Recommendations on indications for intervention in severe primary @ ESC
mitral regurgitation (2) @EACTS

Recommendations Class Level

Surgical mitral valve repair should be considered in low-risk asymptomatic
patients with LVEF >60%, LVESD <40 mm™ and significant LA dilatation

(volume index 260 mL/m? or diameter 255 mm) when performed in a Heart lla B
Valve Centre and a durable repair is likely.

TEER may be considered in symptomatic patients who fulfil the

echocardiographic criteria of eligibility, are judged inoperable or at high b B

surgical risk by the Heart Team and for whom the procedure is not
considered futile.

* Cut-offs refer to average-size adults and may require adaptations in patients with unusually small or large stature.

©ESC/EACTS

i i . 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)



Sekundare Mitralklappeninsuffizienz:
Chirurgische Annuloplastie

Implantation eines unterdimensionierten Ringes:

* gute Akutergebnisse

e Rezidiv Rate fur Ml 2+
* nach 6-12 Mo 15-33%
* nach 5 Jahren 70%

e Pradiktoren flr ein Rezidiv:

offener oder flexibler Ring

LV Dilatation (LVEDD >65 mm)
Segeltenting >11mm, PML-Winkel >45°

schwere praoperative Ml
basales Aneurysma oder Dyskinesie

Ann Cardiothorac Surg 2015;4(3):278-283



Interventionelle Behandlungsmethoden der
Mitralklappeninsuffizienz

§§' NeoChord

Abbott CardiacDim Valtech/Edwards AccuCinch
MitraClip Carillon CardioBand TA and TF

Zusammen-

klammern der Ersatz der Chordae Ringreduktion zum Annahern der Klappensegel

E Edwards Lifesciences MVRX IRIS
Edwards EHARPOON
MEDICAL
& NG =
[ Y\
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The NEW ENGLAN D
JOURNAL of MEDICINE

Percutancous Repair or Medical Treatment for Seconda - = —
101 e e Regrtaon ‘ Primary Effectiveness Endpoint
£ 097 ' ‘ All Hospitalizations for HF within 36 months
> : " a
w08 All patients, ITT, including crossovers
0.7 400
3 ) = MitraClip + GDMT : _378
£ 067 Control group £ GDMT alone 299 | in 196 pts
h S 7] in 158 pts |
g 0.5 Ty o —— o =
- ®0
-g 0.4 Intervention group s ® 220
Lres - in 114 pts
6 034 ES
=5 Q
g 0.2+ o3 - 169 HR [95% CIJ* = 0.49 [0.37, 0.63]
s o01- T k80 et P=0.00000006
g T NNT = 3.2 [95% C1 2.5, 4.5] NNT = 3.0 [95% CI 2.4, 4.0]
a  0.0- T T T T T 1 :
0 2 4 6 8 10 12 = P
Months # at Risk: Time after randomization (months)
No. at Risk MitraClip + GDMT 238 219
Control group 152 123 109 94 86 80 73 ol =
Intervention group 151 114 95 91 81 73 67 N [ AT
g p ' tct 201 9 “Joint frailty model Re?erarlcg\égusncu




Functional Mitral
Regurgitation: Learnings
and Limits of the COAPT
and MITRA-FR Trials

Possible explanations for the different results between the MITRA-FR and COAPT trials.

By Daniel Grinberg, MD, PhD; Xavier Armoiry, PharmD, PhD;
and Jean-Frangois Obadia, MD, PhD

TABLE 1. COMPARISON OF THE MAIN DIFFERENCES BETWEEN MITRA-FR AND COAPT STUDIES

MITRA-FR (n = 304) COAPT (n = 614)

Roll-in period 5 patients/center 3 patients/center
Enroliment (inclusions/center) 32y: 8.2/center = 26/y | 48y:78/center = 16/y
Technical implantation success 96% - 98%
EROA (mean + SD) 31 +10 mm? 41 + 15 mm?
LVEDV (mean + SD) 135 + 35 mL/m? 101 + 34 mL/m?
GDMT at baseline and follow-up " . Stable for 3 mo before ' Central eligibility committee

randomization and limited changes during

Under center control all along | follow-up

| the study |

Mortality at1yand 2y | ~23% and 34% =~ 20% and 46% vs 29%
MR > 3+ at discharge = 12 mo = 24 mo ' 8% > 17% —> Not recorded | 74% = 5% - 0.9%
Abbreviations: EROA, effective regurgitant orifice area; GDMT, guideline-directed medical therapy; LVEDV, left ventricle end-diastolic
volume; MR, mitral regurgitation.




Functional Mitral
Regurgitation: Learnings
and Limits of the COAPT
and MITRA-FR Trials

Possible explanations for the different results between the MITRA-FR and COAPT trials.

By Daniel Grinberg, MD, PhD; Xavier Armoiry, PharmD, PhD;
and Jean-Frangois Obadia, MD, PhD

MITRA-FR

COAPT

COAPT-Ineligible | COAPT-Eligible  Pvalue Total (n=614) | Pvalue
(n=7) (n=189)
Characteristics
Age,y 69.5 +£10.1 6.9+10.2 65 722 NA
Male sex 61(792) 142 (751) 53 | 393 (64) 005
LV ejection fraction, % 30+85 34155 0002 313+93 <.,0001
LV end-diastolic volume, mL 259.7 + 985 2469 + 64,6 56 1927+ 71 <0001
Effective regurgitant orifice area, cm? | 0.27 + 0.1 0.34 0.1 <.0001 041+ 0.15 <.0001
Tricuspid regurgitation grade > 2 32/70 (45.7) 85/175 (48.6) 69 98/599 (16.4) <.0001
Procedure and Outcome “Composite Endpoint”
Randomized to TMVr 41(53.2) 96 (50.8) 19 302 (492 o7
Death or hospitalization for heart 57 (74) 121 (64) 18 320 (52.1) 004
failure at 24 mo
TMVr 30/41(732) 60/96 (62.5) By 23 129/302 (42.7) V\‘ .0007
Medical therapy alone 27/36 (75) 61/93 (65.6) < | 30 191/312 (61.2) " ‘ 45

*The COAPT-like definition applied to the MITRA-FR population was unsuccessful to select a population with any benefit of the MR correc-
tion. Conversely and not surprisingly, the COAPT-like patients of MITRA-FR were by definition less severe than the others. Abbreviations:
LV, left ventricle; TMVr, transcatheter mitral valve repair. Reprinted from lung B, Messika-Zeitoun D, Boutitie F, et al. Characteristics and
Outcome of COAPT-Eligible Patients in the MITRA-FR Trial. Circulation. 2020;2482-2484.




Severe mitral regurgitation criteria based on 2D echocardiography (3) @ ESC

@EACTS
Primary MR Secondary MR
Quantitative
EROA (2D PISA, mm?2) 240 mm? >40 mm? (may be 230 mm? if
elliptical regurgitant orifice area)
Regurgitant volume >60 mL 260 mL (may be 245 mL if low
(mL/beat) flow conditions)
Regurgitant fraction (%) >50% >50%
Structural
Left ventricle Dilated (ESD 240 mm) Dilated
Left atrium Dilated (diameter 255 mm or Dilated

volume =60 mL/m?)

©OESC/EACTS

Adapted from Lancellotti et al., Eur Heart J Cardiovasc Imaging (2013). DOI: 10.1093/ehjci/jet105 and Zoghbi et al., J Am Soc Echocardiogr (2017). DOI: 10.1016/j.ech0.2017.01.007.

. i . 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)



Recommendations on indications for mitral valve intervention in @ESC
chronic severe secondary mitral regurgitation (1) @EACTS

.... e Lt B b,

Recommendations Class Level

Valve surgery/intervention is recommended only in patients with severe SMR
who remain symptomatic despite GDMT (including CRT if indicated) and has | B
to be decided by a structured collaborative Heart Team.

Patients with concomitant coronary artery or other cardiac disease requiring treatment

Valve surgery is recommended in patients undergoing CABG or other

. | B
cardiac surgery.
In symptomatic patients, who are judged not appropriate for surgery by the
Heart Team on the basis of their individual characteristics, PCl (and/or TAVI) lla c

possibly followed by TEER (in case of persisting severe SMR) should be
considered.

©ESC/EACTS

i i . 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)



Recommendations on indications for mitral valve intervention in @ESC
chronic severe secondary mitral regurgitation (2) @EACTS

Recommendations Class Level
Patients without concomitant coronary artery or other cardiac disease requiring treatment

TEER should be considered in selected symptomatic patients, not eligible
for surgery and fulfilling criteria suggesting an increased chance of lla B
responding to the treatment.

Valve surgery may be considered in symptomatic patients judged

appropriate for surgery by the Heart Team. 1l c

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

the criteria suggesting an increased chance of responding to TEER, the

Heart Team may consider in selected cases a TEER procedure or other lib C
transcatheter valve therapy if applicable, after careful evaluation for

ventricular assist device or heart transplant.

©ESC/EACTS

i i . 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)
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Transcatheter Valve Repair for
Patients With Mitral Regurgitation
30-Day Results of the CLASP Study

D. Scott Lim, MD," Saibal Kar, MD,"” Konstantinos Spargias, MD," Robert M. Kipperman, MD,"
William W. O’Neill, MD,” Martin K.C. Ng, MBBS, PuD," Neil P. Fam, MD,” Darren L. Walters, MBBS, MPu,”
John G. Webb, MD,’ Robert L. Smith, MD,’ Michael J. Rinaldi, MD," Azeem Latib, MD,' Gideon N. Cohen, MD,™
Ulrich Schifer, MD," Leo Marcoff, MD,” Prashanthi Vandrangi, PuD,” Patrick Verta, MD, DVM, MS Stat,’

Ted E. Feldman, MD"

YOL. 12, NO. 14,

2019
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100

80

60

CENTRAL ILLUSTRATION: Echocardiographic, Functional, and Clinical Re-
sults at Baseline and 30 Days for the PASCAL Transcatheter Valve
Repair System

NYHA Classification

p <0.0001
3 Y

Baseline 30 Days

M Class IV
m Class Il

Class Ill
m Class |

KCCQ Overall Score

p < 0.0001

Baseline

Lim, D.S. et al. J Am Coll Cardiol Intv. 2019;12(14):1369-78.




Edwards Cardioband Mitral Reconstruction System

A New Era for Transcatheter Mitral Repair

European CE mark trial — two-year results

Single-arm, multicentre prospective study designed to evaluate the performance and
safety of the Cardioband mitral system for treatment of functional mitral regurgitation.

www.edwards.com/CardiobandMR

% of Population

96% of patients with MR<2+ at 2 years by core lab* in paired analysis’

1006 MR <2+ 100%MR<2+  96%MR =<2+

at 6 Months at 1 Year at2 Years
100 ®
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7% 69%
60 m 73%
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Edwards Cardioband Mitral Reconstruction System

Functional improvement at 2 years’
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www.edwards.com/CardiobandMR



Mitralklappenringverkleinerung
mit Carillon™-Spange




REDUCE FMR — Primary Endpoint

Change in Regurgitant Volume (RV) at 1-year (ITT)

ml

H.Sievert TCT 2018

-7,1

B Treatment

3,3 p=0.03

N=13 22% reduction in treatment group
. 8% increase in control group
e  Absolute difference 10.4 ml

Control

Mean RV Change - Paired data (ml)



P o \
REDUCE FMR — Secondary Endpoint Analysis%¢'
Change in LVEDV and LVESV 1-Year
(AT — As Treated)

Change in LVEDV (ml) Change in LVESV (ml)
P=0.02 at 6-months P= 0.06 at 6-months ° Secondary endpoints
P=0.06 at 1-year P=0.07 at 1-year . .
1y - included change in LVEDV
] 6,1
5,4 and LVESV at 1-year
5 5 .
34 * Avolume reduction at 6-
Treatment
oM 2y N=15  N=16 N=21 months and 12-months was
0 0 .
N=39  N=39 6M v e observed in the treatment
Control group
> > s * The control group showed
g increased volumes at 6-
-10 -8,6 -10 —t

months with further

124 increased volumes at 1-year
-15 - -15




Carillon™ Mitral Contour System™

Indirekte Annuloplastie mit Carillon-Spange fuhrt zur Reduktion des
Regurgitationsvolumens und zur Besserung der Symptome

In gut ausgewahlten Fallen, Carillon kann sehr effektiv sein

Beginn einer randomisierten EMPOWER Studie in USA



Perkutaner Mitralklappenersatz

Native leaflet engagement Mitral annulus clamping Radial force

p—— -
N

A
\

Tiara (Neovasc) EVOQUE (Edwards) Intrepid (Medtronic)

Apical theter External anchor

L

Tendyne (Abbott) Caisson (LivaNova) HighLife (HighLife) Sapien M3 (Edwards)



Herausforderungen: c \

Apical Tether Annular Winglets

LA

* Komplexe Anatomie

e Verankerung der Prothese

* LVOT-Obstruktion

* Abdichtung/PVL

* EinfUhrungssystem

* Thombogenitat/ Langhaltigkeit

Ao

LV

Regueiro, A. et al. J Am Coll Cardiol. 2017;69(17):2175-92.



What did we study?

. .CHOICE-MI: 725
: nts

The CHoice of Optimal transCatheter trEatment for Mitral
Insufficiency (CHOICE-MI) Registry
* investigator-initiated
* global

CHOICE-MI inclusion criteria:
— screening for TMVI
* multicentric — relevant mitral valve disease

* retrospective — high rigk for surgery
L — suboptimal edge-to-edge anatomy
e device-independent :

S.Ludwig,EuroPCR 2021



How was the study executed?

CHOICE-MI Registry
(N=725)

CHOICE-MI inclusion criteria:
screening for TMVI

relevant mitral valve disease

— high risk for surgery

suboptimal edge-to-edge anatomy

TMVI Screening

S.Ludwig,EuroPCR 2021

N=16 Excluded:
- MR <2+
Pts. with >2+ MR - pure MS
(N=709)
TMVI eligible TMVI ineligible
TMVI Medical Edge-to-.edge Surgery
therapy repair
N=216 N=226 N=210 N=57
Tendyne™ || Cephea™ Tiara™ M3™™ MitraClip™ Replacement
CardiAQ™ || Evoque™ || Intrepid™ || HighLife™ PASCAL™ Repair




What are the essential results?

Reasons for screen failure

(] Anticipated LVOT Obstruction
"1 Annular Size

Small LV Size

MAC
"1 Anterior Leaflet Length

1LV Function
0 Comorbidities
1 Other

. * Ukaigwe et al. JACC Cardiovasc. Interv. 2020
S.Ludwig,EuroPCR 2021



What are the essential results?

Age (years) ‘

Female gender |

STS PROM (%)
EuroSCORE II (%)

Chronic kidney disease |

Diabetes |

NYHA stage IV |

previous CABG ’

EF (%) ]

LVEDV (mL) |

TAPSE (mm)

Primary MR

Secondary MR i

TMVI
(N=216)

76.0 (71.0, 81.0)
82 (38.0)
5.6 (3.2, 8.5)
6.3 (3.6, 13.5)
110 (54.5)

55 (25.5)

52 (24.1)

78 (36.1)

40.0 (35.0, 54.0)

1 152.6 (115.5, 196.2)

15.0 (12.0, 19.0)

59 (28.6)

122 (59.2)

S.Ludwig,EuroPCR 2021

OMT
(N=226)

79.5 (74.0, 83.0)
123 (54.4)
5.0 (2.8, 7.7)
4.3 (2.5, 9.4)
105 (51.7)

67 (30.0)

30 (13.5)

44 (19.6)

55.0 (41.7, 60.0)

133.9 (90.7, 174.1)

18.0 (14.9, 21.0)

129 (58.1)

71 (32.0)

Edge-to-edge
(N=210)

79.0 (74.0, 83.0)
90 (42.9)

4.1 (3.0, 6.7)
4.3 (2.6, 7.9)
94 (46.8)

34 (16.2)

44 (21.1)

43 (20.5)

55.5 (40.0, 61.9)

118.6 (90.7, 160.6)

17.0 (14.0, 21.0)

94 (47.0)

81 (40.5)

Surgery
(N=57)

77.0 (68.7, 82.3)
30 (52.6)
3.7 (2.1, 5.7)
3.0 (2.1, 6.2)
14 (29.8)

11 (19.3)

3 (5.4)

13 (22.8)

58.5 (50.0, 62.1)

95.6 (74.6, 121.1)

17.5 (15.0, 21.6)

34 (69.4)

8 (16.3)

p-value

<0.001
0.0030
0.0058
<0.001
0.016
0.0058
0.0013
<0.001

<0.001

<0.001

<0.001

<0.001

<0.001




What are the essential results?

Echocardiographic outcome

<0.0001 <0.0001

Surgery OMT

g
e . Severe
z 60«
'5 . Moderately Severe
g - Moderate
g Mid
None/Trace

. ) 1 year 1 year 1 year
Baseline Discharge 1 year

S.Ludwig, EuroPCR 2021

n=99 n=7 n=37
n=195 n=126



What are the essential results?

Functional outcome

E2E Surgery OMT

NYHA (%)
g

304

1 year 1 year 1 year
n=73 n=12 n=43

Baseline Discharge 1 year

n=216 n=138 n=121

S.Ludwig,EuroPCR 2021



1.0‘ t]

0.91

Freedom from
Combined endpoint 1

What are the essential results?

Primary endpoint

2
N
|
7
o
N
“
-
0.8 -
.

All-cause death or HF rehospitalisation

0.7‘ {—«""L ' E2E
i —t— TMVI
0.5 p=0.028 OMT
post-hoc E2E vs. OMT, p=0.016 Surgery
0 3 6 9 12
Follow-up (months)
Numbers at risk

114 71 59 47 34

T™MVI{ 162 126 106 92 83

E2E1 171 127 99 79 62

27 19 13 8 .

0 3 6 9 12

S.Ludwig,EuroPCR 2021

Follow-up (months)

28.6%

39.3%

49.0%
52.2%



Interventionelle Therapie der
Trikuspidalklappeninsuffizienz



Interventionelle Therapie O

der Trikuspidalklappeninsuffizienz

First - In - Man

g ) N 2 M\ 7
) ﬁ N\ ™ W 7

TricValve — IVC + SVC 4Tech Tricinch TriClip MitraClip Millipede MIA
(Month) (November) (Month) (March) (December)
2010 I 2011 | 2012 2013 2014 2015 2016 I 2017
TricVal:e JIVC Trialign FORMA CardioBand Navigate
(Month) (September) (Jan-Feb) (September) (December)
o’ P — =& 5 2B

~
V Mitralix

(& -

Piazza N. Euro PCR 2017




Interventionelle Therapie O

der Trikuspidalklappeninsuffizienz

Annuloplasty
(Direct and
Indirect)

=h -

Device

TriAlign 4 Tech Millepede Pasta Cardiac Implants
Forma p - Mistral
Heterotopic .
Valve (in
|VCISVC) Trinity /Sapien

Orthotopic 2% ']
Valve Q

Replacement s

LUX Tri-Cares

TVT 2021



Neue Graduierung der
Trikuspidalklappeninsuffizienz

C

Parameter
qualitativ
TK-Morphologie
Farbdoppler-Jet
CW-Doppler-Signal
Konvergenzzone
semiquantitativ

Vena contracta

Fluss in den Lebervenen

quantitativ

EROA
Regurgitationsvolumen
3-DVCarea

supportiv

leichtgradig

normal/abnormal

klein, zentral

keine

systolisch > diastolisch

<20 mm?
<30ml

mittelgradig

intermediar

intermediar

<7mm

systolische Dampfung,
systolisch < diastolisch

20-39 mm?
31-44 ml

hochgradig massiv torrential

flail leaflet/groBer Koaptationsdefekt/ausgepragtes Segeltethering

sehr groBer zentraler oder exzentrischer Jet, rotierender Jet

triangular mit friihsystolischem Maximum

groB sehr gro3

7-13 mm 14-20 mm 221 mm
systolische Flussumkehr

40-59 mm? 60-79 mm? >80 mm?
=45ml

75-94 mm? 95-114mm*>  >115mm?

Vena cava inferior dilatiert, nicht atemvariabel
RA/RV Dilatation

CardioVasc 04/2020



\
Trikuspidalklappeninsutfizienz: CI
Katheter- gestUtzte Behandlungsmethoden




NYHA Verlauf ;’L\Geggou:
P<0,0001 :
! 1
' P<0,0001 l |___P<0,0001 . 1
' 5

0 1
100 = 5=71
9 20
29 34
. l i o R
i Ei = . .
0 g 6 4 1
Vor TriClip (n=83) 30Tage (n=84) 6 Monate (n=73) VorTriClip (n=83)  30Tage (n=83) 6 Monate (n=70)
B NYHAI B NYHAIl  NYHAll ™ NYHAIV ® keineTl ®TII® ®WTII® THI® ®mTHVC BTV
NYHA Verlauf TiVerlauf
P<0,0001 P<0,002
I 1
: P<0,0001 l - P<0,0001
’ ' ' " 100
"’ 0
Trikuspidales F 50 83 e 19
CardioBand = -
0 ] 0
0 5 0 0
Vor CardioBand (n=30) 30Tage (n=28) 6 Monate (n=25) Vor CardioBand (n=21) 30Tage (n=21) 6 Monate (n=18)
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NYHA Verlauf Tl Verlauf
100
L EEE—
<~ %5 P<0,001 Z 50 P<0,001
Trikuspidaler 89
PASCAL 25
0 0 0 0
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Weber M. CardioVasc 04/2020



TRILUMINATE:
Anhaltende Tl Reduktion nach 1 Jahr

TR Reduction Sustained 70% Moderate or less at 1Y
at 1 Year (n=62)
' p = 0.0034 (paired, n=39) :
p= P_.QOOZ (paired, Q=SO)
100%
80%
No Grade =
Change E!; 60%
01 Grade '§
Reduction G a0%
@2+ Grade x
Reduction 20%
a%
0% | —. | ! | S
Baseli =50) 30-D =50) 1Y =39
87.1% showed at least 1 grade S lm L G S
improvement at 1 Year B None @ Mild @ Moderate O Severe @ Massive B Torrential
N=87

Lurz Ph.PCR e-Course 2020



TRILUMINATE:
Ein sicherer und komplikationsarmer Eingriff

Low Occurrence of Major
Adverse Events

Event (n)*
Major Adverse Event (MAE) through 1 6
Year
Cardiovascular Mortality 4
Myocardial Infarction 1
Stroke 1
New Onset Renal Failure 1
Non-elective CV surgery, TVRS 0

Device-related AE

' Subjects were reported drop in hemoglobin of 3-5 g/DI (BARC Type 3a)
? Subjects TR severity and clinical symptoms did not worsen, as compared
to baseline. No additional intervention was needed.

Lurz Ph.PCR e-Course 2020

\

Minimal Safety Concerns

Event

Other Clinical Safety Endpoints
All-cause Mortality
Major Bleeding!
Pulmonary Thromboembolism
New Onset Liver Failure

New Onset Atrial Fibrillation
Single Leaflet Device Attachement?

Embolization

Tricuspid Valve Mean Gradient 2
SmmHg

(n)*

& O w BpOoOZzoO



TRILUMINATE:

Anhaltende Symptombesserung

Sustained Symptomatic

100%
80%
— «
5 60%
“.ﬁ
S 40%
=
(-
20%
0%

Lurz Ph.PCR e-Course 2020

p <0.0001 p =039
= =]
17% 18% 17%
83% 82%
64%
31%

Baseline 1 Year 30 Days 1 Year
(n=65) (n=65) (n=66) (n=66)
s NYHA mNYHA Il NYHA 11 s NYHA IV

83%

KCCQ Score
3 e N ®
o o o o

-
o)

Continued KCCQ
Improvement

A = 20 (15, 25)], p < 0.0001

A=6][1,11], p=0.0290

200
Follow-up (days)

400



TRLIMINATE: C

Tl -Reduktion fuhrt zu einem positiven RV-
Remodelling

Reduction in TR - Reverse RV Remodeling

p < 0.0001 p = 0.01606 p = 0.0002
p = 0.0319 p = 0.8536 p = 0.0069
6.0 150 1.7
_—
56 = 140 2ot 1.59
ot 53 v = 1.6
< E 129 :
~ 52 ' _’E' 130 - P 1.49
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Lurz Ph.PCR e-Course 2020



Reduced Hospitalization
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TRILUMINATE:

TI-Reduktion fuhrt zu Abnahme der
Krankenhausaufenthalte

Rate

40% reduction, p = 0.0030

1 Year Pre-Device 1 Year Post-Device

(n=70)

0.78

(n=70)

Procedural Success Predictive
of Mortality and Heart Failure
Hospitalizations at 1Y

| TR Moderate or less (30 days)

~ 40-{ ==TR Severe or greater (30 days)

& 35

= 304 HR[95% CI]= 0.31[0.10,1.01]

< 24.5%

5 254 p=0.041 (Log rank test)

& 20
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Compassionate Use of the PASCAL Transcatheter Valve Repair System for Severe
Tricuspid Regurgitation

A Multicenter, Observational, First-in-Human Experience

Neil P. Fam, Daniel Braun, Ralph Stephan von Bardeleben, Michael Nabauer, Tobias Ruf, Kim A. Connelly, Edwin Ho,
Holger Thiele, Philipp Lurz, Marcel Weber, Georg Nickenig, Akhil Narang, Charles J. Davidson and Jorg Hausleiter

A PASCAL B TR

Spacer 1 ‘ |'

Percent

".‘

Paddles

Baseline Procedural 1 Month

N=28

Fam N.P et al. ] Am Coll Intv.2019;12(24):2488-95
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FIGURE 2 (a) TR reduction (b) Kaplan-Meier curves after the index procedure for severe TR. HF, heart failure; TR, tricuspid regurgitation



Compassionate Use of the PASCAL Transcatheter Valve Repair System for Severe
Tricuspid Regurgitation

A Multicenter, Observational, First-in-Human Experience

Neil P. Fam, Daniel Braun, Ralph Stephan von Bardeleben, Michael Nabauer, Tobias Ruf, Kim A. Connelly, Edwin Ho,
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FIGURE 3 Changes in New York Heart Association functional class and 6-minute walk distance. (a) 12-month follow-up of the NYHA
functional class. (b) Changes in 6-minute walk distance. Data are presented as box plots (25th centile, median, and 75th centile) and whisker (fifth
centile, median, and 95th centile). NYHA; New-York Heart Association [Color figure can be viewed at wileyonlinelibrary.com]



Compassionate Use of the PASCAL Transcatheter Valve Repair System for Severe
Tricuspid Regurgitation
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H * Niedrige 30 Tages-Mortalitat 7.1%,

N | } * Reduktion der Tl £2+in 85%

e Besserung der Symptomen : 88% Patienten NYHA |-l
e Besserung des 6MGT von 240 m auf 335 m (p < 0.001)
e 2SLD (konservative Therapie)

|
Paddles
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Transfemoraler Trikuspidalklappenersatz:

TRISCEND: prospektive, multicetrische, single-arm Studie zu Machbarkeit und Effektivitat
Endpunkte: prozeduraler Erfolg, Reduktion der Tl, MAEs @ 30d
FU:30d, 6 Mo, 12 Mo, jahrlich fir 5

ACC 21: 30-day Results of the TRISCEND Study

Transfemoral Tricuspid Valve Replacement in Patients with
Tricuspid Regurgitation

Dr Susheel Kodali
Columbia University Medical Center
New York, NY US

28 F; Gr. 44-48-52mm
ACC 06/2021
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Transfemoraler Trikuspidalklappenersatz: (’

TRISCEND: prospektive, multicentrische, single-arm Studie zu Machbarkeit und Effektivitat
Endpunkte: prozeduraler Erfolg, Reduktion der TI, MAEs @ 30d

FU:30d, 6 Mo, 12 Mo, jahrlich fur 5 J

N=56

84% NYHA IlI-IV

92% =>TI IlI

68% sekundare Tl

11% degenerative TI

21% Gemischt/andere Atiologie
90% VHF

43% nach Herz-OP

ACC 06/2021
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High Device and Procedural Success Rates

Procedural characteristics Betes
Mean £ SD (N)
Right femoral vein access 100% (56/56)
Device success' 98% (55/56)
Procedural success? 84% (50/53)?
Device time (implant insertion to release), mins 70 + 31 (56)

Device is deployed and delivery system is retrieved as intended at the time of the patient's exit from the cardiac catheterization

aboratory. “Device success without clinically significant paravalvular leak at the time of discharge. “Paravalvular leak data not

available for 32 patients

Hospital Outcomes P LN OF
Median (Min,Max) (N)
Length of Stay 3.0(1.0,25.0)
Discharge Location
Home 89.3% (50/56)
Home with services 5.4% (3/56)
Skilled Nursing Facility 1.8% (1/56)
Other 3.6% (2/56)

ACC 06/2021



Major Adverse Events (MAEs) at 30 Days

P N=532

CEC Adjudicated Events K
% ()

Cardiovascular mortality 1.9% (1)
Myocardial infarction 0.0% (0)
Stroke 0.0% (0)
Renal complications requiring unplanned dialysis or renal replacement i
therapy 0.0%.(0)
Severe bleeding® 22.6% (12)
Non-elective tricuspid valve re-intervention, percutaneous or surgical 3.8% (2)
Major access site and vascular complications 1.9% (1)
Major cardiac structural complications 0.0% (0)
Device-related pulmonary embolism 0.0% (0}
Composite MAE Rate 22.6% (12
Other events
All-cause mortality 3.8% (2

ncludes patients who

| bl per M

have been in the trial for at least 30 days or have an MAE. “S
ARC). Severe b

od loss during surgica

cular

ACC 06/2021

»d as major, extensive, life

r vascular (non-access

77.4% of patients had
no MAEs at 30 days

None of the severe
bleeding events were
life-threatening or fatal
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Significant Reduction in TR Severity by Core Lab
at 30 Days

TR Severity

P<0.0012
100 +
80 A
R 60 A
o
’g 98%
< 40
o. o
.\ .-
20 1 LR
No residual TR post implant with EVOQUE valve
0

N=41 98% achieved reduction in TR severity to none/trace or mild at 30 days
100% achieved 21 grade reduction, and 95% achieved 22 grade reduction at 30 days

'Core lab: Baylor, Scott and White Research Institute; *Wilcoxon signed-rank test; TR, tricuspid regurgitation

ACC 06/2021



Significantly improved clinical, functional, and
quality of life outcomes at 30 days

NYHA Class MWD KCCQ Score

P<0.001° P=0.001" P<0.001"
A=46 m A=19 pts
100 9 sbide 300 - 70 4
] 250 | 80 A
80 4 g
g c -
© 200 g
¥ 60 4 2 8
& ] w by 4 40
S l s 150 = a0
® 40 1 b TT% 4 g -
a s 100 .
° 2
20 4 o
o0 10
n
0 o 0
N=44 N=39 N=43

ACC 06/2021



Interventionelle Therapie der ischamischer
Kardiomyopathie
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Akutes Koronarsyndrom (J

* Ein 48jahriger Pat. mit STEMI
* Interventionelle Behandlung als Rettung der Myokardyvitalitat
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Chronisches Koronarsyndrom

Eine 70jahrige Pat. mit Dyspnoe NYHA Il und belastungsinduzierter Ischamie der Hinterwand

14.00.1949 F [l 14.09.1940'F
Ratkreuz-Kliniken e.\/. i e Rotkreuz-Kliniken e.\/.
168025081050 . F " 168025081050

Koronarapty 7,5 B/s Niedrig R . o Koronarart. 7,5 B/s Niedrg

040852000 528 72658 - 04.:08: 2000 NGB FARD

vorher nachher



Angina
Patients with angina @ESC
andlor dyspnoea v ¥ E;Jrcopgqnl Society
of Cardiology
and coronary artery @ "P

disease
Decision tree for patients

undergoing invasive
coronary angiography

* Diameter * Diameter
stenosis stenosis
>90% >90%
Yes Large area
SPTIT * FFR <0.80 or of ischaemia *FFR 0.80 or
Identify lesions iwFR 0.89 in (>10% of LV) iwFR <0.89 in
CAD = coronary artery diseass; with major vessel major vessel
FFR =fractional flow reserve; F&RF;OSg%Sr -
iwFR = instantaneous wave-freeratio; : * LVEF s35% * LVEF <35%
LV = leftventricle; l due to CAD due to CAD
LVEF = left ventricular ejectionfraction;
MVD = multivessel disease. \d ¥ v . 0
Consider revascularization on top of medical therapy =
&
www.escardio.org/guidelines ESC Guidelines onthe diagnosisand management of chronic coronary syndromes e

(European Heart Journal 2019; 10.1093/eurheartj/ehz425)



Patients with new onset of heart failure or reduced @ESC
left ventricular function Buaopsan Soclely
Devices, comorbidities and revascularization (2)

Recommendations Class Level

CRT is recommended for symptomatic patients with HF in sinus rhythm with a
QRS duration 130-149 ms and LBBB QRS morphology, and with LVEF <35%,
despite optimal medical therapy to improve symptoms, and reduce morbidity
and mortality.

Comprehensive risk profiling and multidisciplinary management, including
treatment of major comorbidities such as hypertension, hyperlipidaemia,

diabetes, anaemia, and obesity, as well as smoking cessation and lifestyle

modification, are recommended.

MESC

[ Myocardial revascularization is recommended when angina persists despite
treatment with antianginal drugs.

www.escardio.org/guidelines ESC Guidelines onthe diagnosisand management of chronic coronary syndromes

5C
(European Heart Journal 2019; 10.1093/eurheartj/ehz425) 29



..... Endstadium

LV-Remodelling nach RIA Verschluss

e Eine 78jahrige Pat. nach unbehandeltem Vorderwandinfarkt
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Verlauf der Herzinsuffizienz CI

A Akutes Ereignis

.

Med. Therapie:

Myokardiale Funktion

ACE-I/ARB CRT-D 2 HTx
BB MK e2e
MRA
Diuretika
ARNI

SGLT2-l,Vericiguat

Zeit

—



Mortalitat auf der Warteliste flr HTx

0.30 4

£

~

LVAD Group

§ 0.25 -

C—

(=]

¥ 020 4

® 015 4

= HU Group

€

< 0.10

g X

T 0.05 -

v

[~

0.0 -
1 3 1 4 L 3 ’ ]’

Patients at Risk 0 100 200 300 365
MU Group 274 252 235 22 217
LVAD Group 332 268 242 213 198

days

Sunavsky J, Zittermann A, Oezpeker C, et al. One-Year Clinical Outcome in End-Stage Heart Failure: Comparison of “High Urgent” Listing for Heart Transplantation with
Mechanical Circulatory Support Implantation. The Thoracic and Cardiovascular Surgeon 2015:63:647-52.

\
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LVESV ist ein unabhangiger Pradiktor der(}
Mortalitat nach Herzinfarkt

100

90 ESV<%ml(n=437)

80
70
60
S0

ESV>130ml (n=T1)

40 5

01 2 3 4 S & 7 8 9 10
TERRS

White et al. Circulation 76, No. 1, 44-51, 1987
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STICH Studie

B Death from Any Cause
0.7 -
P=0.98
0.6-
0.5+
£ 04
<
- -
g 0.3- '_’_w“—J'_}_‘
CABG plus SVR .
0.2- it
014 =" CABG
00 T | T | T | ! I ! |
0 1 2 3 4 5
Years since Randomization
No. at Risk
CABG 499 434 417 363 201 59
CABG plus SVR 501 429 404 352 193 53

Jones RH, Velazquez EJ, Michler RE, et al. Coronary bypass surgery with or without surgical ventricular reconstruction. N Engl ) Med 2009;360:1705-17.
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STICH Studie: Subgruppenanalyse (I

Kaplan-Meier Curves: Cumulative risk of death
CABG + SVR patients with same modality
(n=259)

407 e Reduction in Post LVESVI < 30% (n=163)
== Reduction in Post LVESVI> = 30% (n=96)
Reduction

301inPost- LVESVI n death %

2 30% 9 13 13.5%
<30% 163 36 22.1%

20

Percent Died

10 A

HR =0.58 (95% CI 0.31 - 1.10; log-rank p=0.0924)

1 1 1 1 || 1 I

0 1 2 3 4 S 6

Time since operation (in years)

J Thorac Cardiovasc Surg. 2013 November ; 146(5): . do0i:10.1016/j.jtcvs.2012.09.007.



STICH Studie: Subgruppenanalyse

407 e post LVESVI > = 60 (n= 137)

=" Post LVESVI <60 (n=122) HR =0.33 (95% CI1 0.17 - 0.62; log-rank p=0.0004)

Post- LVESVI n death %

<60 mL/m> 122 12
>60 mL/m? 137 37

Percent Died

-
—
-

1 T
Click on image to zoom

0 1 2 3 < S

Time since operation (in years)

J Thorac Cardiovasc Surg. 2013 November ; 146(5): . doi:10.1016/j.jtcvs.2012.09.007.




Bioventrix: Revivent-TC

CE-Kennzeichnung



E S C European Journal of Heart Failure (2019) 21, 1638-1650

European Society  doi:10.1002/ejhf.1669

of Cardiology

RESEARCH ARTICLE

Less invasive ventricular reconstruction

for ischaemic heart failure

Patrick Klein'*, Stefan D. Anker?347, Andrew Wechsler>, lvo Skalsky?,
Petr Neuzil’, Lon S. Annest®, Mauro Bifi?, Theresa McDonagh'?,

Christian Frerker!l, Tobias Schmidt!1, Horst Sievert12.13, Anthony N. Demarial4,

and Sebastian Kelle4.15,16

nicht randomisierte, multizentrische Studie

Patients Enrolled

89

Not treated
3

Treated
86

=

Sternotomy

35
o

+ Revascularization
16

Hybrid
35

\
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Revivent —TC: Ergebnisse nach 12 Monaten:

Table 3 Haemodynamic data and clinical status at baseline and 12 months for the as treated population with matched
data

Baseline 12 months % Change P-value
LVEF (%) (n = 64) 29 +8 34+9 16 <0.005
LVESVI (mL/m 2) (n=67) 74 +28 54 +23 27 <0.001
LVEDVI (mL/mz) (n =67) 106 + 33 80 +26 24 <0.0001
NYHA class (n = 77) 26 +05 1.9+08 26 <0.001
6-min walk distance (m) (n = 46) 363 +92 416 + 106 21 <0.001
MLHF score (n = 46) 39 +21 26 +22 34 <0.001
Values are presented as mean + standard deviation.
LVEF, left ventricular ejection fraction; LVEDVI, left ventricular end-diastolic volume index; LVESVI, left ventricular end-systolic volume index; MLHF, Minnesota Living with
Heart Failure; NYHA, New York Heart Association.

European Journal of Heart Failure (2019) 21, 1638-1650
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Nach 12 Monaten: Revivent vs.Revivent-TC

* Besserung der LVEF

* Volumenreduktion:
e LVESI
e LVEDVI

« Uberlebensrate

* NYHA Il nach 12 Monaten

* QOL

* 6MWT

Revivent

29+ 8% v

74 + 28 ml/m?2
106 * 33 ml/m?

59%

39

363m

Revivent-TC

34+ 9%

54 + 23 ml/m?2
80 + 26 ml/m?2

90,6% (4 verstorben im KH)

22%

26 Punkte

416m

p<0.005

p<0.001
p<0.0001

p<0.001

p<0.001

European Journal of Heart Failure (2019) 21, 1638-1650



REVIVE-HF c)

Randomized Evaluation and Verification of Ventricular Enhancement \/

Prospektive, randomisierte, multizentrische Studie untersucht die Effektivitat
der Herzinsuffizienztherapie der Ischamischen CMP

Ziel: nachzuweisen, dass die Behandlung mit BioVentrix-Revivent-TC System ist

effektiver als GDMT allein

Revivent TC System + GDMT
N=120

Studienbeginn 01.01.2020
Zwischenergebnisse 31.12.2021
Studienende 31.12.2022



Subvalvulare LV-Reduktion: AccuCinch/ANCORA 0

For the treatment of
HFrEF

* Reduziert die LV-Dimensionen und Volumina
e Reduziert LV-Wandstress
* Induziert reverses Remodelling



Reduktion der LV- GrolRe

cm

7.0

6.0
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4.0
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0.0

6.5
N
55
50
N=8 N=8
Screening 1 Month
—LVEDD —

6.3
5.0
o 7_»4.4
—~— xn_3.6
N=6 N=2
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LVESD




Besserung der Belastbarkeit

NYHA Class
n=9

Screening 30 Days
sNYHA Il =NYHA I

6MWT
e 66m
improvement
352

> 32 m improvement
clinically significant

286

Screening 1 Month



Subvalvulare LV-Reduktion:
AccuCinch/ANCORA

pre
post
delta
cinch %




The CORCINCH-HF Study - IDE Pivotal Trial

Design: Prospective, randomized, open-label, multi-center clinical

safety and efficacy investigation CORCINCH HF Study

Randomization: 1:1 - Treatment with the AccuCinch System plus Leadership

guideline-directed medical therapy (GDMT) or GDMT alone .
Chairman:

Enroliment: 400 subjects at up to 80 centers Marty Leon, MD

Co-Principal Investigators:
Mark Reisman, MD
Ulrich Jorde. MD

Endpoints:
+ Safety & efficacy evaluated when 250 subjects reach 6-mo f/u
+ Safety & efficacy evaluated when 400 subjects reach 12-mo f/u

KEY LVEF: 20-40%
INCLUSION VA

CRITERIA « |l (with HF hospitalization in the past 12 months) Enrolled SUbJGCtS:

: :{i/ (ambulatory) 35

LVEDD: 2 55 mm
MR: s2+

TVT 2021



Behandlungsziele:

D

Lebensdauer

Reduktion von Mortalitat,
vorzeitigen Todesfallen und
zunehmendem Pumpversagen

L

Reduktion der
Hospitalisierungsrate

Stress flur Patienten und
Angehorige

Unglinstiger Prognosefaktor
Weitere Verschlechterung
der Herzfunktion
Verstarkung der Therapie

I

Wohlbefinden

Besserung der Symptome
und Lebensqualitat
Bremsen der Progression
Erhalt der Selbstandigkeit
mit moglichst wenig
Einschrankungen
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Vielen Dank fir lhre
Aufmerksamkeit

|.vaskelyte @kardiocentrum.de




