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Benefit is obtained if: diagnosis is made, early, TEER is
performed in a timely manner, in the right patient, by a

good operator and the patientis are properly followed-up

Lifetime
management

Early Profiling and personalized GDMT
detection timing intervention optimization

Awareness
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MR: a spectrum of phenotypes

Carpentier Type | Carpentier Type i Carpentier Type llia Carpentier Type IIIb
L B e T e s (restricted leafler motion (restricted leaflet
(normal teaflet motion and position) {eacess leafiet motion) in systole and diastole) motion in systole)

PRIMARY MR

Rheumatic Valve Disease

Ic.f:ff:et Perforation Mitral Valve Prolapse Mitral Annutar Calcification
Drug Induced MR
: Nonischemic ischemic
AL MR Cardiomyopathy Cardiomyopathy
Heart Valve El Sabbagh, A. et al. J Am Coll Cardiol Img. 2018;11(4):628-43.
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MR: a spectrum of phenotypes
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SECONDARY MR

. Nonischemic Ischemic
Atrial MR Cardiomyopathy Lardiomyopathy

El Sabbagh, A. et al. J Am Coll Cardiol Img. 2018;11(4):628-43.
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SMR: Anatomical ideal candidates

Percutaneous Mitral Repair With the MitraClip System

Safety and Midterm Durability in the Initial EVEREST
(Endovascular Valve Edge-to-Edge REpair Study) Cohont

Ted Feddman, MD,* Saibal Kar, MD, 1+ Michael Rinaldi, MD,# Peter Fail, MD,§
James Hermiller, MD)| Richard Smalling, MD, PHD.Y Patrick L. Whitlow, MD #

William Gray, MD,™ Reginald Low, MD 1 Howard C. Herrmann, MD 44 Scotr Lim, MD,§§

Elyse Foster, MD,|||| Donald Glower, MD,9§ for the EVEREST Investigators
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AVOID (if beginner)

e Severely dynsfunctioning LV

e Severe leaflet tethering

* Calcified leaflets (and annulus)
* Non central MR

* Complex Jet morphology

JPEG
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A good way to start..atriogenic FMR

Intervento CV
XB8-2t Battiti 3D 1

22Hz
8.2cm o 50 180

TISD.6

Intervento CV
X8-2t

\ PEDS T Heart Valve
Vo RAHEY ' < Center

Ospedale San Raffaele

TISO2 MI02




TEER for atrial SMR: indirect annular reduction in
addition to leaflet coaptation




More than anatomy... timing

TIMING FOR
INTERVENTION




MitraClip therapy is not an alternative to ECMO,
VAD or HTx
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COAPT vs Mitra-FR phenotype

Two randomized trials, MITRA-FR and COAPJT, evaluated the
effectiveness of percutaneous edge-to-edge mitral valve repair plus
OMT compared to OMT alone, in symptomatic patients with Primary Effectiveness Endpoint TEER should be considered in selected sympto-
reduced LVEF (15—40% in MITRA-FR and 20—50% in COAPT) and All Hospitalizations for HF within 24 months matic patients, not eligible for surgery and fulfilling
moderate-to-severe or severe SMR [effective regurgitant orifice area
(EROA) > 20 mm? in MITRA-FR and EROA > 30 mm? in
COAP’I]."“O’612 MITRA-FR failed to show any benefit from the
intervention on all-cause mortality or HF hospitalization at 12
months (primary endpoint; HR 1.16, 95% CI 0.73—1.84) and at 24
months.?'%¢"" In contrast, COAPT showed a significant reduction in
hospitalization for HF at 24 months (primary endpoint; HR 0.53, 95%
C10.40—-0.70) and mortality (secondary endpoint; HR 0.62, 95% ClI

0.46—0.82).°" Differences in patient selection, concomitant MT, : In high-risk tomati tients not eligible f
echocardiographic assessment, procedural issues and severity of ? Jha *., Primary composite endpoint (99% follow-up) N Nign-risk Ssymptomatic patients not eligibie ior

SMR in relation to the degree of LV dilatation may be responsible for - All-Cause Death surgery and not fulfilling the criteria suggesting an

) COoAPY
\V/

criteria suggesting an increased chance of respond-
ing to the therapy.

3 : A 613—615 1.045 - Unplanned rehospitalization for HF
Thus, percutaneous edge-to-edge mitral valve repair should be con- & o “:T‘\:\\ H T e o satected TEER
sidered for outcome improvement only in carefully selected patients -4 T S R T eart eam may consider in seiected cases a
who remain symptomatic (NYHA class II—IV) despite OMT, with é e Mitralp + Med. treat procedure or other trans-catheter valve therapy if
moderate-to-severe or severe SMR (EROA >30 mm?), favourable § il OR= 116 (0.73-1.) applicable. after careful evaluation for ventricular
anatomical conditions, and fulfilling the inclusion criteria of the oo . T r T — ket devi h B
COAPT study (ie. LVEF 20-50%, LV end-systolic diameter <70  ffmme. = = @ = w o = ASSist device OF heart transpant.

mm, systolic pulmonary pressure <70 mmHg, absence of moderate
or severe RV dysfunction, absence of severe TR, absence of haemo-
dynamic instability) (Figure 17).57°7®
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COAPT phenotype predicts survival and freedom
from HF hospitalizations

Outcomes in COAPT-Like Versus Non-COAPT-Like Patients
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Adamo, M. et al. J Am Coll Cardiol Intv. 2021;14(1):15-25.
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who are the COAPT like patients: LV function, LV size,

[ ] [ ]
-

Cardiovascular Outcomes Assessment of the MitraClip Percutaneous Therapy for Heart Failure Patients

With Functional Mitral Regurgitation (COAPT)-Like Profile Definition

All of the 3 following criteria should be fulfilled to define a COAPT-like profile:

Absence of Severe Left Ventricular
Impairment

Absence of Right Ventricular Impairment

and/or Severe Pulmonary Hypertension

v Left ventricular ejection fraction v TAPSE 215 mm or peak systolic velocity by v No advanced heart failure refractory to
220%, and tissue Doppler imaging 28 cm/s, and medical therapy, and
v Left ventricular end-systolic v Less than severe tricuspid regurgitation, v No need for intravenous drugs or mechanical
diameter <70 mm and circulatory support
v Systolic pulmonary artery pressure
<70 mm Hg

The lack of at least 1 of these 3 criteria defines a non-COAPT-like profile
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who are the COAPT like patients: severe MR

Secondary MR grade 3+ or 4+
(graded by 1 of 3 criteria)

LVEF 20-50%
LVESD <70mm

Patients with estimated sPAHT>70mmHg or
severe RV dysfunction

EROA 20.3cm? EROA 0.2-0.29cm? EROA <0.2 or not measured
or With any 1 of the following: With at least 2 of the following :
PV systolic flow reversal RV 245ml/beat RV 245ml/beat RF 240%
RF 240% VC width 25mm Peak E ve > 150cm/s
VC width 25mm PISA radius>9mm
Large (26mm) holosystolic jet wrapping
around LA

e
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RESHAPE |l

The NEW ENGLAND JOURNAL ¢f MEDICINE

| ORIGINAL ARTICLE

Transcatheter Valve Repair in Heart Failure
with Moderate to Severe Mitral Regurgitation

S.D. Anker, T. Friede, R.-S. von Bardeleben, J. Butler, M.-S. Khan, M. Diek, J. Heinrich,
M. Geyer, M. Placzek, R. Ferrari, W.T. Abraham, O. Alfieri, A. Auricchio,

A. Bayes-Genis, J.G.F. Cleland, G. Filippatos, F. Gustafsson, W. Haverkamp, M. Kelm,
K.-H. Kuck, U. Landmesser, A.P. Maggioni, M. Metra, V. Ninios, M.C. Petrie,
T. Rassaf, F. Ruschitzka, U. Schifer, P.C. Schulze, K. Spargias, A. Vahanian,

J.L. Zamorano, A. Zeiher, M. Karakas, F. Koehler, M. Lainscak, A. Oner, N. Mezilis,
E.K. Theofilogiannakos, . Ninios, M. Chrissoheris, P. Kourkoveli, K. Papadopoulos,
G. Smolka, W. Wojakowski, K. Reczuch, F.J. Pinto, £. Wiewiérka, Z. Kalarus,
M. Adamo, E. Santiago-Vacas, T.F. Ruf, M. Gross, J. Tongers, G. Hasenfuss,
W. Schillinger, and P. Ponikowski, for the RESHAPE-HF2 Investigators*

ABSTRACT

BACKGROUND

Whether transcatheter mitral-valve repair improves outcomes in patients with heart

failure and functional mitral regurgitation is uncertain.

A Compesite of Hospitalization for Heart Failure or Death from
Cardiovascular Causes
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TABLE 1 Baseline Characteristics and 2-Year Outcomes in 3 Randomized Trials of M-TEER in FMR

COAPT (n = 614)

MITRA-FR (n = 304)

RESHAPE-HF2 (n = 505)

Mean age, y
Male
Etiology
Ischemic
Nonischemic
NYHA functional class 1lI/IV
HFH within prior 12 months
Mean LVEF, %
Mean LVEDV, mL
Mean EROA, cm?
Baseline HF medical therapy

Follow-up HF medical therapy

2-y mortality, control group

Reduction with M-TEER”

2-y all HFHs, control group, per 100 patient-y
Reduction with M-TEER"

72
72

61
39
61
57
31
193
0.40

Maximally tolerated, independent
committee confirmed

Few changes
46.1
0.62 (0.46-0.82)
67.9
0.53 (0.40-0.70)

70
75

59
41
67
100°
33
250
0.31

Community management

per EU guidelines
Not collected
34.2
1.02 (0.70-1.50)
106.9
0.87 (0.56-1.35)

STONE JACC 2024

70
80

65
35
75
66
31
211
0.25

Optimally managed
(investigator assessed)

Not collected
29.6
0.73 (0.51-1.05)
46.6
0.62 (0.46-0.83)




Expanded registry, FMR cohort,

Significant Left Ventricular Remodeling in Subjects With SMR and Baseline MR 2+

Through 1 Year
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Evaluating Mitral TEER in the
Management of Moderate Secondary
Mitral Regurgitation Among

Heart Failure Patients

Anita W, Asgir, MDY, Gifsert WL, Tamg. MD," Zsom H. Rogers, MD,' Wolfgang Rorfauer, NI,

M, Amdrow Marse, MD,* Paolo Denti, MD,' Paud Mahaney, MD,° Mchoel 1. Realdl MO Fodevicn M, Asch, MDD,
Ioww 1. Zarcmanc, MDD, Nedody Dong, ML Rorg Huang, MS," Josan Lindenfeld, M1, Frazomoo Mesans, MD,
Saiph Stephan vos Nandeleben, MD," Sadal Kar, MO, Evelin Rocdrigue:, MDY
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A modern target: to improve compliance
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Uptitration
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Impact of Transcatheter Edge-to-Edge L_!_’.l
Mitral Valve Repair on Guideline-Directed
Medical Therapy Uptitration

Marlanna Adamo, MD,™* Danjela Tomasoni, MD,™* Lukas Stolz, MD,” Thomas J. Stocker, MD,”

Edoardo Pancaldi, MD," Benedikt Koell, MD,” Nicole Karam, MD," Christian Besler, MD," Cristina Giannini, MD,’
Francisco Sampaio, MD," Fabien Praz, MD," Tobias Ruf, MD," Louis Pechmajou, MD,” Michael Neuss, MD,’
Christos Iiadis, MD," Stephan Baldus, MD," Christian Butter, MD,' Daniel Kalbacher, MD, Philipp Lurz, MD,”
Bruno Melica, MD,* Anna S. Petronio, MD,' Ralph Stephan von Bardeleben, MD,' Stephan Windecker, MD,”
Javed Butler, MD,' Gregg €. Fonarow, MD," Jorg Hausleiter, MD, "1 Marco Metra, MD*

ABSTRACT

BACKGROUND Guideline-directed medical therapy (GDMT) optimization s mandatory befoce transcatheter edge-to-
edge mitral valve repair (M-TEER) in patients with secondary mitral regurgitation (SMR) and heart failure (HF) with
reduced ejection fraction (HFrEF). However, the effect of M-TEER on GDMT is unknown,

CENTRAL ILLUSTRATION Prevalence, Predictors, and Impact on Outcomes of Guideline-Directed Medical Therapy

Uptitration After Mitral Transcatheter Edge-to-Edge Repair
ST ¥ Association Between GDMT Uptitration

= No uptitration = Uptitration Adjusted HR: 0.62 (95% Cl: 0.41-0.93)
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Adamo M, et al. J Am Coll Cardiol Intv. 2023;16(8):896-905.



MR: a spectrum of phenotypes

Carpentier Type | Carpentier Type |l Carpentier Type llia Carpentier Type IlIb

(restricted leafler motion (restnicred leaflet

3 motion in systole)

| K ~ peidie | 21 on LS T L ~ otvon
(normal teafiet motion and positon) {eacess laaflet motion) in systole and diastole)

PRIMARY MR

Rheumatic Valve Disease
g:::e‘ Perforation Mitral Valve Prolapse | Mitral Annutar Calcification
Drug Induced MR
A
4 - a4 e - Ve

El Sabbagh, A. et al. J Am Coll Cardiol Img. 2018;11(4):628-43.




Primary (Degenerative) MR is a surgical business




Mook for bladgder stones




Surgery is no more invasive




Long-term Outcomes of Contemporary Surgical Mitral Repair
for Degenerative Mitral Regurgitation: a benchmark for

transcatheter mitral valve interventions

100% complete

e consecutive e Follow-up e Hospital e 83.841£1.02%
repairs 2008- done by mortality survival
2017 AGENAS e 95.84+0.53
e OSR freedom
from
reoperation
o J o J o J o J

Concomitant procedures (n, %) 918 (26.67)
MR phenotype Long-term freedom from reoperation multivariable predictive analysis

Tricuspid valve repair 491 (14.8)

+ Trouspidvavoropicoment 4012 [N ik oswa paalue
. . . . . AF ablation 272 (8.2)

*  Fibro-elastic deficiency (n, %) 476 (14.35) Mild-to-moderate MR at discharge 2.54 1.08-5.94 0.032

o Myxomatous degeneration (n 2115 (63.76) . Ascending aorta replacement 20 (0.6) Anterior leaflet disease 3.44 1.96-6.03 <0.0001

3 Tl LTSI

oemmtee oo oo | Del Forno B. JACC 2025

. Barlow’s disease (n, %) 611 (18.42)
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However..... TEER is a great alternative for high risk
and fragile patients (and elderly)

* 81 yo

 NYHA III, CCS:0

* no comorbidities

* P2 prolapse/flail

* EF: 68%

* Euroscore Il: 2.07%

\ N "2 , Heart Valve
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R 1S not palliation: in iIntermediate risk patients,

a surgical like outcome is mandatory
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expert centers vs overall outcomes
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how to get the best from TEER

 Patient selection

* imaging

» good (efficient) transseptal

* understand anatomy of the mitral valve

* select the device
* respect the rules of a good edge-to-edge repair

* abolish any lesion at risk of progression

* find the best compromise between MR reduction and gradients
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how to get the best from TEER

* Patient selection

* imaging

» good (efficient) transseptal

* understand anatomy of the mitral valve

* select the device
* respect the rules of a good edge-to-edge repair

* abolish any lesion at risk of progression

* find the best compromise between MR reduction and gradients
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Patient selection for DMR (for beginners)

Vaivular Heart Dissase

* Narrow lesions Percutaneous Mitral Repair With the MitraCip System
Safety and Midterm Durability in the Initial EVEREST

° Si n g | e Sca I | O p (Endovascular Valve Edge-to-Edge REpair Study) Cohort

Ted Feldman, MD,* Saibal Kar, MD,1 Michae! Rinaldi, MD,% Peter Fail, MD,§
James Hermiller, MD))| Richard Smalling, MD, PuD.¥ Patrick L. Whitlow, MD#

L ] L] -
PY A t William Gray, MD,** Reginald Low, MD,++ Howard C. Herrmann, MD,## Scott Lim, MD,§§
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how to get the best from TEER

 Patient selection

* imaging

» good (efficient) transseptal

* understand anatomy of the mitral valve

* select the device
* respect the rules of a good edge-to-edge repair

* abolish any lesion at risk of progression

* find the best compromise between MR reduction and gradients
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What makes a TSP a good one..

e Safe

* Avoid complications of TSP

* Avoid complications due to bad TSP and additional complexity to the
procedure (lack of coaxiality)

* Efficient
* Achieve coaxiality
* Achieve smooth trajectory for delivery systems
» Allow fast and unenventful delivery of devices

\ = - i , Heart Valve
Center

Ospedale San Raffaele
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how to get the best from TEER

 Patient selection

* imaging

» good (efficient) transseptal

* understand anatomy of the mitral valve

* select the device

* respect the rules of a good edge-to-edge repair

* abolish any lesion at risk of progression

* find the best compromise between MR reduction and gradients
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Surgical rules, long-term evidence, hemodynamics

Learning from experience
Surgical rules

(mis)

. 12

08
04
0
04

The suture must incorporate the
diseased segment(s) completely

¥ 1 -

Il. Respect symmetry 1042 ;
IIl.  Suture lenght should be kept to ’ M‘_—_‘““\m
the minimum effective to correct . '
: : : itical Model of the Hemodynamics After the Double Orf ¥
MR in order to avoid stenosis - . i,
IV. Depth of suture bites is variable £
according to the nature of the MR g 4

“ , Heart Valve
".‘ajj = >

FIGURE 2. Actana freedom from echocardingraphuc recurrence of MR
> 34 (the standard error of the mean is shown as error hars). MR, Mitral
regurgisaiion. Prs, puticios
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Ospedale San Raffaele

UL U PUSTETHMN MELIITL 0 e
cified annulus. In addition, ¢
MR resulting from different
disease.'"™'"" The 5-year re;
such a large variety of mecl
ported previously by our |
comes were observed in p
undergoing DO repair cony
versely, suboptimal results
with rheumatic valve discas
dergo a concomitant anny
years after its introduction,
term results of this surgica
in the right setting and W
nique-—namely, in degener
neous prosthetic ring annuly
not include in this study pop
ing from ctiologies other th
those who underwent DO 1
with annuloplasty technigu)
implantation). Indeed, parti
experience, & ring annulopl;
tents with an extenstvely

partial annuloplasties with

1022 The Journal of Thoracic and Cardiovascular Surgery * November 2012



CDS optimization (coaxiality and trajectory)

Prevent clip entanglement by checking trajectory (AP and ML) prior to enter the LV

S~ I , Heart Valve
a» Center




A2-P2 is the chordal free zone
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The line of coaptation is perpendicular to

lines ori gmatmg from the Ac valve
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Perfect clip orientation is
crucial to achieve a safe
and effective MitraClip procedure.

Clip should be oriented
perpendicular to the line of
coaptation. This is best identified
when the commissure are clearly
seen on 3D Surgical view




tip number 1: optimizing orientation

00:00:00 *11:50:25 25 mm's CONRAD , CHRISTIAN 22 11,1933 HK 285818
T4: 00:00:00 | T2: 00:00:00| T3 00:00 Resp ELEKTRDN AB

|

[}

1]
aVR
avL

50 50
|40.4D |
30,30 |
|20 20

. ‘1'0'110 :

P1P2

¥s 49 123
HR d 8 6
5:3 m 43

CV Intervention TiIS0.2 MIDe&
X8.2t 30 Beats 1

16Hz
§.%cm ' 5w

iD Zoom / »
T \

T
£ af 430
HPen

3

’

-
™’

3
-~
.

’




Adult Echo

X8-2t

14Hz

5.1cm ¢ "

30 Zoom /
201/3D

% 58/ 52

C 50/30

HPen

24 48

PAT T: 37.0C
TEET:38.4C

3D Beats 1

Tip 2: cross the valve with breath hold
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Durability assessment: leaflet insertion

PHILIPS TISO.0 MI 0.5 PHILIDS TISO.0 MI D5

FR 29Hz

FR 29H2z
10cm

10cm

xPlane
73%
73%
50dB
P Off
Gen

|

PAT T: 37.0C
TEE T: 38.8C

]
PAT T: 37.0C
TEE T 38.9C
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Indipendent grasping allows more control on leaflets insertion

Improve coaptation, enhance MR
reduction, improve durability
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how to get the best from TEER

 Patient selection

* imaging

» good (efficient) transseptal

* understand anatomy of the mitral valve

* select the device

* respect the rules of a good edge-to-edge repair

* abolish any lesion at risk of progression

* find the best compromise between MR reduction and gradients
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Alfieri Boothcamp: 3 days full immersion and

networking in the Hospital where TEER was invented

From of Edge to Edge |
To Master Perfection

Alfieri Boot Camp

Dive into the depths of valvular therapies with our innovative 3-days
masterclass organized in collaboration with PCR and UniSR. \
Join us to unravel the complexities of Mitral and Tricuspid pathologies |
with the artfulness of a skilled operator. k \

_ This Hands-on course is more than just an
“F=\ educational journey - it's a gateway to
. | excellence in TEER. Harness three decades of
"lf / groundbreaking expertise as we walk you through
/ the nuanced realms of cardiac interventions.
Whether you're an experienced surgeonm, an ambitious

echocardiographer or a well-trained interventional
cardiologist, this program offers you the unique

d opportunity to EVOLVE from LEARNER to —
LEADER in the cardiovascular community. \ Y > , Heart Valve
: Each day is structured to ensure WRIFEHELE (= )| > S
maximum interaction hands.on Ospedale San Raffaele




M-TEER, evolving indications

Evolving indications for transcatheter mitral edge-to-edge repair

y Shuyy'*, MD; Fr , MD

. Conventional ,
Evolving indications
; Indications
\ \
[\ ik
d Y 4,

v



TEER for failed surgical repair

intervemto CV TS0 Woe
-
b ol

e

Figure 3. TEER in failed surgical mitral intervention. A ruptured chord m a previous surgical mitral ing mmplantation treated

with TEER in a ring. TEER: transcatheter edge-to-edge repair

\ e (2T m , Heart Valve
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Congenital (Fontan physiology)

Pazient: JC
Age: 33 yo (1992)

Cardiac Diagnosis

Pulmonary atresia with intact septum

1992 mRBT shunt (Mr Di Donato , MR Di Carlo)
1993 bidirectional Glenn (Mr Di Carlo)

1995 intracardiac TCPC (Mr Di Carlo)

1996 redo TCPC for detachment of intra-artial patch

Center

OdeS n Raffaele
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EU I’O| nte rve ntlon Mitral valve transcatheter edge-to-edge repair

Anatomical suitability for M-TEER
Centre experience

Replacement?

Non-complex Complex Very complex
Ideal for M-TEER Suitable for M-TEER Challenging for M-TEER
- Central pathology - Isolated commissural lesion - Commissural lesion with multiple
- No calcification (A1/P1 or A3/P3) jets
- MVA >4.0 cm? - Annular calcification without - Annular calcification with leaflet
- Posterior leaflet >10 mm leaflet involvement involvement
- Tenting height <10 mm -MVA3.5-4.0 cm? - Fibrotic leaflets
- Flail gap <10 mm - Posterior leaflet length 7-10 mm - Wide jet involving the whole
- Flail width <15 mm - Tenting height >10 mm coaptation
- Asymmetric tethering® -MVA 3.0-3.5cm?
- Coaptation reserve <3 mm? - Posterior leaflet length 5-7 mm
- Leaflet-to-anulus index <1.2% - Barlow's disease
- Flail width >15 mm - Cleft
- Flail gap >10 mm - Failed surgical annuloplasty

- Two jets from leaflet indentations

Hausleiter J et al ©2023 Europa Group - All rights reserved.






Eng MH. et al, Intervent Cardiol Clin 13 (2024) 227-235

Center

L 1t '
\ I | e ‘, Heart Valve
VL RAREN- L S . =
Ak

Ospedale San Raffaele



open issues for TMVR

e anatomical eligibility (LVOT,
calcifications, size)

* timing and patient selection
* risk of the procedure

* risk of PVL, LVOTO, BAV Il
 durability

* revalvability (?)

 reproducibility of results in
inexperienced hands

\ —— s m , Heart Valve
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e I ect roOsu rge ry a Sapien 3 ViV crossing the mitral

valve after anterior leaflet management (BATMAN)




With the right instruments and the right imaging
anything is possible.....
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‘ Imaging and biomarkers
Precision Medicine
.
/ _ ’ Artificial Intelligence
/%f -

Drugs

I ‘ Surgery and transcatheter
‘ predictive medicine

from index procedure to patient-centered lifetime management
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