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Herzklappenerkrankungen
Therapie uber lange Zeit eine Domaine der Herzchirurgie

Herzchirurgie



Mortaliy

Herzklappenerkrankungen
Herzchirurgische Therapie hat ihren Preis

Early Mortality After Aortic Valve Replacement
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Interventionelle Therapie der Aortenstenose
...der grof3e Durchbruch TAVI...

First implantation—from dream to reality




... TAVI Entwicklung...
wissenschaftliche Evidenz

First cases ° Focus on procedural complications Focus on long-term outcomes
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ESC guidelines for the management of valvular heart disease
Hochgradige Aortenstenose > 70 LJ
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Patients with severe AS?
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Presence of one or more of the following:
« High-gradient AS ( )
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ESC guidelines for the management of valvular heart disease
Hochgradige Aortenstenose

Favours Favours

? </0years Age >70 years

unabhangig vom Alter

? e Hostile annulus or LVOT calcification * Transfemoral access suitable for TAVI
? e Bicuspid aortic valve Anatomic * Porcelain aorta

¢ Annulus dimensions unsuitable for TAVI features * Intact coronary artery bypass grafts

* Risk of coronary obstruction » Severe chest deformity or scoliosis
? e Other relevant primary VHD » Comorbidities or cardiac conditions
? e Complex CAD Concomitant increasing surgical risk

* Aortic root or ascending aortic aneurysm conditions? * Frailty

? e Septal hypertrophy requiring myectomy » Sequelae of chest radiation



ESC guidelines for the management of valvular heart disease

asymptomatische hochgradige Aortenstenose (up to 40%)

Patients with severe AS?
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« High-gradient AS

- Severe valve calcification and V., progression =0.3 m/s/year
+ Elevated BNP or NT-proBNP levels attributable to ASd

« LVEF <55% attributable to AS

« Exercise test with sustained fall in BP >20 mmHg

Low procedural risk
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Leitliniengerechte Therapie der Aortenstenose 2026
...take home message...

* die bessere Behandlungsmethode der Aortenstenose mit Bioprothese ist
heute die TAVI, unabhangig vom operativen Risiko und Lebensalter

* auch die asymptomatische hochgradige Aortenstenose sollte heute mit
TAVI behandelt werden



Zeitreise durch 20 Jahre TAVI
...niedrigere Kosten fur TAVI als chirurgische Therapie...

Aortenklappe
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- minimalinvasiv offen chirurgisch

Abb. 1 inflationsbereinigte Kosten fir den isolierten Aortenklappenersatz (TAVI vs offen
chirurgisch) in Deutschland bei Versicherungsnehmern der BARMER Krankenversicherung in
im Zeitraum der Jahre 2010 bis 2023.




Interventionelle Therapie der Mitralinsuffizienz
...edge to edge repair mittels MitraClip...

Alfieri Stich




Interventionelle Mitralklappen-Reparatur

..EVEREST II: MitraClip versus OP bei DMR oder FMR...
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Feldman T. et al., NEJM 2011



Interventionelle Mitralklappen-Reparatur
...COAPT: MitraClip versus GDMT bei FMR...

C Death from Any Cause
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Control group 312 294 271 245 219 176 145 121 88
Device group 302 286 269 253 236 191 178 161 124

Stone GW et al, NEJM 2018



... Interventionelle Mitralklappen-Ersatz...
in inoperable patients with unfavourable TEER anatomy

CENTRAL ILLUSTRATION: Transcatheter Mitral Valve Replacement
Systems With Available Clinical Data

Transapical Systems
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Hensey, M. et al. J Am Coll Cardiol Intv. 2021;14(5):489-500.




The HighLife TSMVR Procedure

INFLOW

VALVE

Bovine pericardial valve
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(Sub-Annular implant)
Ring that sits below
the native mitral valve

Self expandable
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HighLife TSMVR Feasibility Study

1-Year tcome
 Mean gradient of the HighLife valve 5.1 mm Hg

 No LVOT obstruction (mean gradient 2.0 mm Hg)

e No mitral valve reintervention
Mitral Regurgitation Grading NYHA Functional Class

—— P=0.020—— [—— P<0.001 ——
100% - P=0.016 100% - P < 0.001 5%
80% A 80% i -
60% - 60% -
40% - 40% - I 1%
20% - 20% { 50%
0% - T ] 0% T - T - 1
Baseline 30 Days 1 Year Baseline 30Days 1 Year
(n=30) (hn=25) (n=23) (n=30) (h=25) (n=23)
B Grade 4+ | Grade 3+ Grade 2+ B NYHA IV [ NYHA Il

B Grade1+ M GradeO NYHA I B NYHAI

Schneider L-M et al. JACC Intv. 2023




HighLife TSMVR Feasibility Study
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KeRler M etal., TCT 2024
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ESC guidelines for the management of valvular heart disease
Primare/Degenerative Mitralinsuffizienz

Patient with severe primary mitral regurgitation

I

Symptoms o—l

<

LVEF =60% or LV dilatation — High surgical risk according
(LVESD =40 mm or LVESDi =20 mm/m?) ~— ) to the Heart Team

i T T

T i
Presence of at least 3 of the following: Anator‘pc;::_?_:EsEl;zlatablllty
AF

SPAP at rest =50 mmHg
LAVI =60 mL/m? or diameter =55 mm
Concomitant secondary TR =moderate Y @

T

?

AF or

SPAP at rest =50 mmHg 1
7 L}
_

?

Significant LA dilatation
(LAVI =60 mL/m?or diameter =55 mm)
and high likelihood of durable repair

T 7

® :

I v ) v v v v

L] G
if feasible

s T T

Surgical MV surgery MV surgery High risk
Watchful MV repair (preferably (preferably TEER surgery in
waiting (Classl?la) repair) repair) (Class lla) selected
(Class lla) (Class ) patients
Medical

treatment




ESC guidelines for the management of valvular heart disease
Sekundare/Funktionelle Mitralinsuffizienz - ventrikular

Patient with severe symptomatic SMR without concomitant CAD

,—I— Ventricular SMR i l Atrial SMR —

- v

GDMT optimization Optimization of medical treatment
including CRT, if indicated including rate or rhythm control
v v
Persistence of symptoms and SMR —@ ) @— Persistence of symptoms and SMR
T T
Y Y
Clinical and echocardiographic " - . . .
criteria fulfilled@ according '\gi?j'?(a;"ghﬁ_rﬁpy a 'ght%l;ﬁ:ﬂ;'as:; _?_gc;omrdlng
to the Heart Team P
T T T T
- @ -
Advanced HF
T
Y
+
LVAD TEER
or HTx (Class lIb)
TEER MV
TEER in patients with MV surgery TEER surgery
(Class ) contraindication(s) in patients not (Class llIb) (Class l1a)
or waiting for suitable for TEERP
LVAD or HTx (Class lIb)
(Class lIb)

+ TMVI



ESC guidelines for the management of valvular heart disease
Sekundare Mitralinsuffizienz — atriale versus ventrikulare Ml

Atrial
SMR

Key criteria

LVEF =50% without regional LVEF <50% with or without
wall motion abnormalities regional wall abnormalities

No or mildly dilated LV cavity? Restrictive leaflet motion
without leaflet tethering with tethering

Mitral annulus dilatation

(AP >35 mm) Normal leaflet morphology

Enlarged LA (LAVI >34 mL/m?) Central or eccentric jet

Additional echocardiographic criteria®

Normal leaflet motion Dilated LV
Normal leaflet morphology Dilated LA
Usually central jet Dilated MV annulus

Additional clinical criteria

Atrial fibrillation Ischaemic heart disease

HFpEF Dilated cardiomyopathy

Ventricular
SMR

J




ESC guidelines for the management of valvular heart disease
Sekundare Mitralinsuffizienz - atrial

Patient with severe symptomatic SMR without concomitant CAD

—— Ventricular SMR l ! Atrial SMR ~I—\

v v

GDMT optimization Optimization of medical treatment
including CRT, if indicated including rate or rhythm control
v v
Persistence of symptoms and SMR —@ ) @)— Persistence of symptoms and SMR
T T
Y Y

! +

Clinical and echocardiographic

- . . Medical therapy High surgical risk according
criteria fulfilled@ according
to the Heart Team and follow-up to the Heart Team
T T T T
Y ] Y N
Advanced HF L
T
Y
+
LVAD TEER
or HTx (Class lIb)
TEER MV
TEER in patients with MV surgery TEER surgery
(Class ) contraindication(s) in patients not (Class llIb) (Class l1a)
or waiting for suitable for TEERP
LVAD or HTx (Class llb)
(Class lIb)




Leitliniengerechte Therapie der Mitralinsuffizienz 2026
...take home message...

 Essollten die beiden Entitaten , strukturelle MI“ und
funktionelle MI“ zwingend getrennt betrachtet werden

 Bei funktioneller MI M-TEER, keine OP

e Beij struktureller Ml bisher nur M-TEER bei hohem OP Risiko

* TMVI machbar, exzellente Ergebnisse, Stellenwert im Vergleich
zu OP und TEER noch nicht klar



Interventionelle Therapie der Trikuspidalinsuffizienz
...die Operation ist mit einer sehr hohen Sterblichkeit assoziiert...

Predicted in-hospital mortality rate

according to the final risk score model

3 70 65
x
® 60
8 TRISCORE
.'s 50 48 Risk factors and scoring system
g for in-hospital mortality after isolated tricuspid valve surgery
E
§ - 34
i g Age 2 70 years 1
= 30 22 NYHA functional class llI-IV 1
é Right-sided heart failure signs 2
B 20 14 , .
§ Daily dose of furosemide 2 125mg 2
"8 10 c 8 Glomerular filtration rate < 30 mi/min 2
& T 2 3 I Elevated total bilirubin 2

0 - = N l Left ventricular ejection fraction < 60% 1

0 1 2 3 4 ) 6 7 8 29 Moderate/severe right ventricular dysfunction 1
Risk score (points) o [ e ]

Dreyfus J. et al, Eur Heart J 2023



Interventionelle Therapie der Trikuspidalinsuffizienz
...edge to edge repair mittels TriClip...




Trikuspidalinsuffizienz
..TRILUMINATE pivotal trial - insgesamt klinischer Benefit, aber...

Win ratio, 1.48

[(1.06, 2.13), p=0.02
7] 11348

TriClip™ therapy demonstrated superiority to
medical therapy driven by improvement in KCCQ

Death or TV Surgery

B Device Wins

p<0.0001
6516

2128

HF hospitalization

B Control Wins

KCCQ change 215 pts

TRILUMINATE"

Pl VOTA./ TRI AL

Soraija P. et al, NEJM 2023



Interventionelle Behandlung von AV-Klappenerkrankungen
neue Moglichkeiten — Trikuspidalklappenersatz Evoque

1\ AT




Trikuspidalinsuffizienz
...EVOQUE Klappenersatz - TRISCEND II...

- EVOQUE + OMT

Pre-procedure OMT continued = 3 months post-
implant
Concomitant procedures not permitted

Screening and

enroliment
—_— Annual
igibility -
confirmed by f;:';: uhp
independent 9
review > years
committee
a
N= 400 OMT alone

Pre-study OMT continued (primarily oral diuretics)

Month 6 Year 1

Hierarchical
outcomes

Primary
effectiveness

Kodali S. etal, TCT 2023



Trikuspidalinsuffizienz
...TRISCEND Il - TR reduction at 12 months ...

B Reduction in Tricuspid Regurgitation at 1 Year (paired analysis)

— |
0 9.4 ] B Torrential
0 B Massive
£ - Severe
]
E 60 Moderate
s 95.39% [99.1% B Mild
:;!’0 40 <Mild |sModerate B None or trace
T 41.4
O 49.5
& 204 ; 43.7
16.1%
13.8
0 2 3__“ <Moderate
Baseline 1 Year Baseline 1 Year
Valve Replacement Control
(N=212) (N=387)

Kodali S. etal, TCT 2023
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ESC guidelines for the management of valvular heart disease
Trikuspidalinsuffizienz

Patient with tricuspid regurgitation

I

Need for left-sided valve surgery ~ o—¥ j

Patients with severe tricuspid regurgitation without left-sided
valvular heart disease requiring surgery

TV surgery is recommended in symptomatic

Severity/aetiology of TR Severity/aetiology of TR patients with severe primary TR without severe RV Cc
T T dysfunction or severe PH.
Severe primary Mild Moderate or severe c ) . )
or secondary TR secondary TR primary or secondary TR TV surgery” should be considered in asymptomatic
! ' patients with severe primary TR who have RV
Severe RV/LV TA dilatation lla C

dysfunction or
severe pre-capillary
pulmonary hypertension

i I

r e

(240 mmor >21 mm/m2) L)

i

7

No concomitant

dilatation/RV function deterioration, but without

severe LV/RV dysfunction or severe PH.

TV surgery® should be considered in patients with

severe secondary TR who are symptomatic or have I
a

Symptomatic e—Y stirgery RV dilatation/RV function deterioration, but without
T . _
? severe LV/RV dysfunction or pH.68>720.745-747
Transcatheter TV treatment should be considered to
RV dilatation or Appropriate for surgery . . . e ,
RVfunction ¥ according to —— improve quality of life and RV remodelling in high-risk
deteriorati - the Heart T - . . , , .
¢ e”?ra on ¢ e? eam patients with symptomatic severe TR despite optimal lla
W) & medical therapy in the absence of severe RV
M v Y v dysfunction or pre-capillary PH.713:733.735.738.748-751
Medical therapy Transcatheter v n
therapy? SRk




Leitliniengerechte Therapie der Trikuspidalinsuffizienz 2026
...take home message ...

Tl Operation mit sehr hoher Sterblichkeit assoziiert

* Perkutane Verfahren zur Behandlung der Tl wie TEER und auch
Klappenersatz zeigen

— Hohe Effektivitat in Reduktion von Tl und Symptomatik
— Verbesserung funktioneller Parameter und Quality of Life
— Sehr gutes Sicherheitsprofil
aber
— noch keine Prognoseverbesserung (Mortalitat, Rehospitalisierung)
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ESC guidelines for the management of valvular heart disease
requirement 1 - heart valve network

Referring cardiologists and primary care physicians .

/ Heart Valve Clinic \

Standardized = 3
organization of care ‘
providing guideline-directed

Heart Valve Centre diagnosis, treatment and .
follow-up of patients
with VHD

e Institutional cardiology and

cardiac surgery departments
* Heart Team meeting on a

regular basis Electro- o e HF

physiologist surgeon cardiologist
( * High procedural volume

for hospital and individual

operators
* Multimodality imaging

expertise

Specialized nursing
. . Clinical cardiologist . personnel and

* Data review and education with expertise in Ir\ct:r:;/izlr:c?l;tal other specialists,

programmes imaging 9 if required

Extended Heart Team
Ambulatory rehabilitation progammes
> +—

Rehabilitation clinics



3.1.2. Procedural volume and clinical outcomes

The correlation between high institutional (and individual operator)
volume and best procedural outcomes is intuitive, yet complex.
Nevertheless, there is evidence of such a relationship for many cardio-
vascular procedures including SAVR,**** surgical MV repair,*>*® mitral
and tricuspid TEER *72° and TAVI (particularly in centres with an as-
sociated high-volume SAVR programme).’’ > Studies have shown
that an annualized operator volume of approximately 25 surgical mitral
valve procedures,26 50 TAVIs (~100 per centre),>® a cumulative ex-

perience of ~50 M-TEER procedures per operator/centre,”” and a

site volume of more than 20 T-TEERs/year® are associated with im-
proved technical and clinical outcomes. Higher institutional surgical
volume is associated with lower complication rates,** ¢ improved
management,”” and better infrastructural support.*®>”

National procedural activity varies widely between high-, middle-, and

low-income countries,40

and it is therefore difficult to provide
recommendations concerning the precise number of institutional or oper-
ator procedures that is required for high-quality care, excellent facilities,
and processes. Instead, a network approach that highlights the importance
of centres performing a high volume of procedures (e.g. based upon quar-
tiles in individual countries or regions) seems more suitable, with complex

procedures concentrated in the centres with the highest volumes (Table 6).

Table 6 Complex procedures ideally performed in the
most experienced Heart Valve Centres

Transcatheter interventions

* Transfemoral TAVI in patients
with high-risk features:
— Low coronary ostia
— Difficult femoral anatomy
— Bicuspid valve
— Severe calcification protruding

into the LVOT
— Severe LV and/or RV impairment
— Pure AV regurgitation
— Multiple valve disease
— Complex coronary artery disease
— Severe extracardiac disease
(e.g. renal failure, PH)

* Non-transfemoral TAVI

* Valve-in-valve (including
TAV-in-TAV)

+ All leaflet modification procedures
(BASILICA, LAMPOON etc.)

* PVL closure procedures

+ Complex M-TEER®

* Redo M-TEER procedures

* Tricuspid or mitral valve-in-ring or
valve-in-valve, valve-in-MAC

+ TMVI

= All tricuspid procedures

Surgical interventions

High-risk procedures (especially
in patients with LV and/or RV
impairment)

Redo procedures

Minimally invasive and robotic
valve surgery

Complex MV repair

— Barlow disease

— Anterior or bileaflet prolapse
High risk of SAM

Severe MAC

AV repair

Ross procedure
Valve surgery combined with
complex surgery of the aorta

Endocarditis surgery
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maging assessment

requirement 2 - integrative i

-
Associated diseases
and conditions
/\:
Evaluation of VHD [ N~ - /r‘\;} Assessment of extravalvular
dynamics and variability ¢ /,." { 4F J cardiac consequences from VHD
Planning and guiding of interventions, s ’ Evaluation of eligibility for
assessment of complications intervention and risk stratification
)
? TTE TOE
- Diagnosis and quantification of valve = Higher resolution to assess valve
dysfunction anatomy
« Cardiac chamber anatomy and function * Mechanism(s) of VHD
- Cardiac damage and remodelling = 3D visualization of valves
= Follow-up * Guiding of interventions
—) =52 ccr = | CMR
- Cardiac anatomy and access « Chamber volumes and function
- Assessment of calcifications » Regurgitant fraction
» Exclusion of CAD * Myocardial fibrosis
(.

@ Esc @EACTS—



Work-up low gradient AS

Patient with suspected AS

l

Vmax =4 m/s and mean PG =40 mmHg
T T

? T

AVA =1 cm? AVA =1 cm?
! (AVAI =0.6 cmn?/m?) (AVAI =0.6 cm?/m?)

Non—szre AS l T
T T

Exclude measurement errors?

{ l

Reversible

— SVi =35 mL/m? high flowb

? i i
Y Y

Normal flow T
low-gradient AS
(severe AS less likely)< normal flow

Y[—Q )
1 T

—

— &

Reassess under

LVEF =50%

AVCS DSE with flow reserved and AVA =1 cm?
>1200 AU (female) and/ore — & —
>2000 AU (male) AVCS >1200 AU (female) >2000 AU (male)
Y s
T DSE with flow reserved
and AVA =1 cm?
? ?
Severe AS Integrated Pseudo-severe AS

assessmentf

Severe AS

Recommendations

Diagnosis of coronary artery disease

CCTA is recommended before valve intervention in

patients with moderate or lower (<50%) pre-test
likelihood of obstructive CAD. 221

Invasive coronary angiography is recommended
before valve intervention in patients with high and
very high (>50%) pre-test likelihood of obstructive
CAD.

Invasive coronary angiography is recommended in
the evaluation of CAD in patients with severe

ventricular SMR.

Omission of invasive coronary angiography should be

considered in TAVI candidates, if procedural planning

CT angiography is of sufficient quality to rule out
significant CAD.'>1%

Class

lla

Level®
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requirement 3 - patient-centred evaluation for treatment

Concom itant cardiac
conditions

=

Comorbidities /
AP S

frailty
=\ = . \
% T 4

Ah s

/ 3¢l J,)
/ Patient’s

preferences

and goals

Heart Team evaluation

= Risk stratification including use
of clinical scores

* Timing and type of treatment

@ ESCc @EACTS—
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