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Insufficienza mitralica: un problema aperto
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65 - 74 years = 75 years

Moderate or greater MR/TR is common, age-dependent and is under-diagnosed.

Cahill TJ et al., Heart 2021.



Insufficienza mitralica: un problema aperto
- Terapia chirurgica

Funzionale Degenerativa

~  Non

Non /indicata
‘ )
indicata \ S
62% |

Bernard et al. Circulation 2019



Landscape of Mitral Disease and Therapies

Type | Typell Type llla Type llib

Normal leaflet Increased leaflet Restricted leaflet Restricted leaflet
motion motion motion motion
(systole and diastole) (systole)
e |: atrial FMR * llla: Restrictive valve disease (Rheumatic/MAC)

* Surgical MVR

* |I: Primary/DMR
e Surgical repair — gold standard * lllb: Secondary/FMR
* Transcatheter repair — TEER in high risk * Transcatheter repair — TEER after GDMT



Diagnosi ecocardiografica

Qualitative

« Flail leaflet, large coaptation defect, severe tenting
e Large central jet
« Large holosystolic convergence zone

Echocardiographic

criteria for severe MR Semi-quantitative

* Vena contracta =7 mm (=8 mm for biplane)
* Pulmonary vein systolic flow reversal

* E-wave dominant (>1.2 m/s)

o VTl mitral /VTI LVOT >1.4

Quantitative

« EROA =40 mm? (or =30 mm?2if elliptical regurgitant orifice area)

¢ * RVol =60 mL (or =45 mL if low flow conditions)
Assessment of MR « RF 50%

Criteria for intervention

Left ventricle Left atrium Right heart

* Diameter 255 mm ¢ SPAP >50 mmHg
* LAVI 260 mL/m?  Secondary TR
* Atrial fibrillation > moderate

¢ LVESD >40 mm
* LVEF <60%

Ventricular ¢ Clinical and
— . .
SMR echocardiographic
criteria®
¢ LVESD <70 mm
Atrial ¢ LVEF 20%-50%
SMR

Mechanisms

@ESc @EACTS

ESC Guidelines 2025



Insufficienza mitralica primitiva/degenrativa
Chirurgia vs Percutanea (TEEr)

Studio EVEREST li

279 pazienti con IM severa randomizzati 2:1 a TEEr vs Chiurugia

Efficacia

DMR (73%) vs. FMR (27%)

Successo a 1 anno (%)

Psup =0.046

0 20 40 60 80 100

1 year
Functional

Degenerative

S years
Functional

Degenerative

-50

Difference between TEEr P value for
and Surgery (%) Interaction
0.02
0.02
0 50
Surgery better TEEr better

Feldman T et al. NEJM 2011



Randomized Comparison of Percutaneous ®

Cros

Repair and Surgery for Mitral Regurgitation o
5-Year Results of EVEREST Il

Ted Feldman, MD,* Saibal Kar, MD,t Sammy Elmariah, MD, MPH, {§ Steven C. Smart, MD,* Alfredo Trento, MD, ||
Robert J. Siegel, MD,{ Patricia Apruzzese, MS,§ Peter Fail, MD,¥ Michael J. Rinaldi, MD,#

Richard W. Smalling, MD, PuD,** James B. Hermiller, MD,{{ David Heimansohn, MD,{{ William A. Gray, MD,§
Paul A. Grayburn, MD, ||| Michael J. Mack, MD,€¢ D. Scott Lim, MD,## Gorav Ailawadi, MD,***

Howard C. Herrmann, MD,{{ Michael A. Acker, MD,{i{ Frank E. Silvestry, MD,{{i Elyse Foster, MD,§§§

Andrew Wang, MD, |||||| Donald D. Glower, MD,q99 Laura Mauri, MD,5### for the EVEREST II Investigators

RCT Device (n = 178)
= RCT Surgery (n = 80)

0.0

Patients At Risk Months

Device Group 178 n7 109
Control Group 80 75 69 63 54

RCT Device (n = 178)
s RCT Surgery (n = 80)

0.0
Patients At Risk Months

Device Group 178 136 1 45
Control Group 80 4 21

Feldman, T. et al. J Am Coll Cardiol. 2015; 66(25):2844-54

Patients At Risk

Device Group
Control Group

Patients At Risk
Device Group
Control Group

RCT Device (n = 178)
s RCT Surgery (n = 80)

Months
143
65

RCT Device (n = 136)
mmm RCT Surgery (n = 75)

Months
n7 109




Evoluzione nel tempo delle caratteristiche
dei pazienti trattati con TEEr

23

IM degenerativa (%)

74

Eta (anni)

2013 2014 2016 2020 2023
Access EU Sentinel TRAMI Expand Expand G4
(n=567) (n=628) (n=749) (n=1041) (n=1164)



Evoluzione nel Tempo della Mortalita a 30 giorni

Mortalita a 30 giorni (%)

2013 2014 2016 2020 2023

Access EU Sentinel TRAMI Expand Expand G4
(n=567) (n=628) (n=749) (n=1041) (n=1164)



Evoluzione tecnologica TEEr




TEEr in IM Degenerativa - aspetti procedurali

1)Puntura alta 2)Orientare il dispositivo seguendo 'andamento del prolasso/flail 3)cattura indipendente

Eco adulti TIS0.2 MI03 Eco adulti TISOS MI03
X8-2t Battiti 3D 1 X8-2t Battiti 3D 1
21H2 10H2 Mamv4
7.9¢m o 70 13 7.9cm o 70 130 +61.6
Zoom 3D , Zoom 3D / !
2D 13D 2D{3D
% 51/45 : % 58145 : |
8 50/30 8 50/30
en. en.
XRes ON HARes ON
Ck
% 51/50
WE 100
z
4 AMHz -616
PAT T: 37.0C PATT: 37.0C
TEET: 39.3C TEET: 39.3C
* hpm o = bpm

IM da rottura di corda con flail di P2 mediale orientato a ore 1




TEEr in IM Degenerativa - aspetti procedurali

Orientare il dispositivo seguendo I'andamento del prolasso/flail (2)

Eco adulti TIS02 MI03 Eco adulti TISOS MI03
X8-2t Battiti 3D 1 X8-2t Battiti 3D 1
10H2 5Hz Mavi4
7.3cm o 80 180 7.3cm o 80 180 +61.6
Zoom 3D ’ Zoom 3D , .
2D73D 2D 13D
% 57145 % 59145
850/30 : 850/30 U
: ~ en.
XRes ON - HRes ON P .
Ck oo
% 51/50
We T 10
2
4 4AMHz -61.6
. PATT: 37.0C
TEET 3098 TEE T 393C
—_— 67 bpm

\/ 67 bpm

Impianto di 1 device (Pascal Ace) con minima rotazione in senso orario



Patient with severe primary mitral regurgitation

l

&— Symptoms

|

LVEF <60% or LV dilatation
(LVESD =40 mm or LVESDi 220 mm/m?)
[ |
N N

High surgical risk according
to the Heart Team

[
n

.

Anatomical suitability

Presence of at least 3 of the following:

« AF

« SPAP at rest >50 mmHg —Y
+ LAVI 260 mL/m? or diameter =55 mm

» Concomitant secondary TR =moderate

1

W

\vl,/

AF or

SPAP at rest >50 mmHg W

|
N Y

'

Significant LA dilatation
(LAVI 260 mL/m?or diameter =55 mm)
and high likelihood of durable repair

| |
W D
T ]

Surdical MV surgery MV surgery
Watchful MV Sapair (preferably (preferably TEER
waiting (Class lla) repair) repair) (Class lla)
(Class lla) (Class 1)

for TEER®

TMVI
if feasible

High risk
surgery in
selected
patients

Medical
treatment

@EeEsc @EACTS

Management of patients with severe primary mitral regurgitation

Eur Heart J, ehaf194, https://doi.org/10.1093/eurheartj/ehaf194


https://doi.org/10.1093/eurheartj/ehaf194

Insufficienza Mitralica Secondaria/Funzionale

Mineralo-
ACE corticoid
inhibitor Sacubitril/  Beta- receptor  Isordil / MitraClip
o orARB Valsartan blockers antagonists hydralazine ICD CRT (COAPT)
- 0% =
£
(@) 10% T
=
E 20% == 160/0
®
8 0/ 240/0
® 3o 28%  28%
@ 32%
Q 40% == ® 36% 37%
= ideli ' 42°%
5 All class | guideline recommendations > e

c/o J Lindenfeld



Insufficienza Mitralica Secondaria/Funzionale

Type | Typell Type llia Type llib
Mormal leaflet Increased leaflet Restricted leaflet Restricted leaflet
motion motion motion motion
(systole and diastole) (systole)

* |: atrial FMR
* TEER, annuloplasty

* |llb: Secondary/FMR
* Transcatheter repair — TEER after GDMT

* Annuloplasty, Hemi-valves, Ledflet extenders
e TMVR



New definition of
atrial and

r Key criteria

LVEF 250% without regional LVEF <50% with or without

[ ] [ ]
ve nt ricu Ia rm |t ra l Atrial wall motion abnormalities regional wall abnormalities Varticidar
. . SMR No or mildly dilated LV cavity? Restrictive leaflet motion SMR
re gu rg i tatl on 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®

MA

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
e @Eesc @EeACTS—

A LV end-diastolic dimension of <566 mm in females and <63 mm in males; indexed LV end-diastolic volume <71 mL/m2 (in women) or <79 mL/m2 (in men).
B Additional echocardiographic criteria for atrial SMR may no longer be fulfilled in advanced stages.

TOGETHER WITH

ESC Congress World Congress e ©
2025 Madrid  of Cardiology



Clinical and echocardiographic criteria predicting outcome improvement
in patients with severe ventricular secondary mitral regurgitation

undergoing mitral transcatheter edge-to-edge repair

Anatomy deemed suitable for M-TEER

NYHA class 2lI

LVEF 20%—-50%

LVESD <70 mm

At least one HF hospitalization within the previous year or increased natriuretic peptide levels (BNP
>300 pg/mL or NT-proBNP >1000 pg/mL)

SPAP <70 mmHg

No severe RV dysfunction

No Stage D or advanced HF

No CAD requiring revascularization

No severe AV and/or TV disease

No hypertrophic, restrictive, or infiltrative cardiomyopathies

ESC Congress ﬁc;lr'IEConqress
2025 Madrid of Cardiology



Patient with severe symptomatic SMR without concomitant CAD

New flow-chart: l

f Ventricular SMR Atrial SMR 1

Treat me n t of s eve re GDMT optimization Optimization of medical treatment
. including CRT, if indicated including rate or rhythm control
secondary mitral I I
I'egu I'g itatiO I'I W it h O U t Persistence of symptoms and SMR D—Q @—o Persistence of symptoms and SMR
. 7
concomitant coronary :Tf I v

L]
arte ry d Isease Ginical and echocardlographic Medical therapy High surgical risk according

criteria fulfilled® according
to the Heart Team and follow-up to the Heart Team
i

' o :
I Advanced HF \—@T \{
7
?
N
LVAD  TERR -
or HTx | (Classlb)
in patients with MV surgery TEER sut;try
(Class I contraindication(s) in patients not (Classlb) | clacs i)
or waiting for .'r.uital:rlre‘fc:rTElERhJ
e

LVAD or HTx (Class lIb)
(Class lIb)

@Eesc @EACTS

ESC Congress W;;I?Conqress
2025 Madrid of Cardiology



COAPT trial - 5 years

A Hospitalizations for Heart Failure

500- _ . 447 Events in
Hazard ratio, 0.53 (95% Cl, 0.41-0.68) 208 patients

450

400+ Control group
3504
300-
250+
200+
150+
100-
50—
O —7——T———T—T T T 77
0 6 12 18 24 30 36 42 48 54 60

Months since Randomization

314 Events in
151 patients

Device group

Cumulative No. of Events

No. at Risk
Control group 312 272 224 188 156 133 120 106 94 84 59
Device group 302 269 238 219 205 186 167 151 138 124 79

C Death from Any Cause

100+
Hazard ratio, 0.72 (95% Cl, 0.58—0.89)
904
;\F 80
g 704 67.2
L -
5  60-
'O Control group 573
= 504
Q
2 40-
S
E 30- Device group
O 204
104
O | | | | | | | | |
0 6 12 18 24 30 36 42 48 54 60
Months since Randomization
No. at Risk

Control group 312 272 224 189 157 135 122 107 94 84 59

Device group 302 269 238 219 205 186 167 151 138 124 79

Stone et al NEM 2023



RESHAPE-HF2 trial

A Composite of Hospitalization for Heart Failure or Death from

Cardiovascular Causes
250+
Rate ratio, 0.64 (95% Cl, 0.48-0.85) Control
P=0.002
2004
a
S Device
@& 150
L P
°
o
Z 100
3
-
504
0 L] 1 L T 1 1] 1] 1
0 3 6 9 12 15 18 21 24
Months since Randomization
No. at Risk
Control 255 240 223 204 189 179 165 155 146
Device 250 241 222 207 197 191 179 170 163

Anker S. et al. N Engl J Med. 2024 Nov 14;391(19):1799-1809

B Hospitalization for Heart Failure

200+
Rate ratio, 0.59 (95% Cl, 0.42-0.82) Control
P=0.002
P 1504
$
o Device
k]
. 1004
[*]
=
F-
o
T 5o
0 1 1 I 1 I 1 1 1

No. at Risk

Control
Device

0 3 6 9 12 15 18 21 24

Months since Randomization

255 240 223 204 189 179 165 155 146
250 241 222 207 197 191 179 170 163

C KCCQ-OS Score

Mean Change in Score (points)

25+ :
Device
20+ 1193
Least-squares mean
154 difference, 10.9 points
(95% Cl, 6.8-15.0)
10 P<0.001
Control 3.4
5
0-
1 - 1 T
Base- 30 6 12
line Days Mo Mo

Time since Randomization



M-TEER for Atrial SMR: registries

CENTRAL ILLUSTRATION: Clinical Outcomes in Subjects With Atrial vs
Ventricular Secondary Mitral Regurgitation

All- Cause Wornality

i ..
l: I Prevalence R SIA
= —— = e Severity Functional Class
i ] !m g nam
: aFMR P < 0.001 P < 0.001
EF 250% 100% -
(8%) IV
80% -1 K&
60% -
I
os
40% 3+
vFMR with EF <50% 20% -
T (84%) I
0% 2=
| . - Before Before Follow-Up
T s v o Doldi et al. JACC Cardiovasc Imaging. 2022;15(11):1843-1851

Sodhi N, et al. } Am Coll Cardiol Intv. 2022;15(17):1723-1730.




M-TEER for Atrial SMR: registries

CENTRAL ILLUSTRATION Mitral Valve Transcatheter Edge-to-Edge Repair in Atrial Functional
Mitral Regurgitation Subtypes
AFMR Subtypes Technical Success
lsobud Annulus Dilation § Atriogenic Hamstringing P=0.009
98.
~ 100 -
Carpentier type | Carpentier type llib !.‘, 86.8
g 80 -
60 -
g 40 .
= 20+
0
IAD AH
Kaplan-Meier All-Cause Mortality
P-OOOS P=0.009 P=0.038 o
1001 932 95.6 93.0 £ 100 Ry e
. 80- 76.0 78.6 78.6 g 80 _E\__‘m
R
- AH
s 60 5 60
E 40 4 g 40 -
20 A 2 204 P=0.017
p P HR: 3.43 (95% CI: 1.49-7.89)
Discharge 30 Days 1 Year 0 2 4 6 8 lb 1'2
Months From Procedure
von Stein P, et al. JACC Cardiovasc Imaging. 2025;18(1):16-29.
Overview of the atrial functional mitral regurgitation (AFMR) subtypes, technical success, mitral regurgitation (MR) grade reduction to =II,
and Kaplan-Meler estimated survival up to 1 year for AFMR subtypes undergoing mitral valve transcatheter edge-to-edge repair.
AH = atriogenic hamstringing; IAD « isolated annulus dilation,

ESC Congress WB?I?Conqress
2025 Madrid of Cardiology

08

06 -

Cumulative incidence of
all-cause mortality and HF hospitalisation

A Atrial MR

.§_ — Residual MR <1+ / MPG <5 mmHg
2 ~— Residual MR <1+ / MPG 25 mmHg
s 1 — Residual MR >1+
§§ Log-rank p<0.001
T
2T 05 -
£D
©
'g.? 04 -
=3 .
=3
£t
3 02
§ -
©
g
® 00
0
Number at risk
75 64 59 56
29 19 17 15

Ventricular MR

—— Residual MR <1+ / MPG <5 mmHg
~ Residual MR <1+ / MPG 25 mmHg
—— Residual MR >1+

Log-rank p=0.040

Number at risk

197

Tanaka et al. Eurolntervention. 2024 Feb 19;20(4): e250-e260

Days since procedure
141 129 120 114
61 50 41 39




Recommendations on indications for intervention in severe atrial
secondary mitral regurgitation

Recommendations @j Class Level

MV surgery, surgical AF ablation, if indicated, and LAAO should be considered in lla B
symptomatic patients with severe atrial SMR under optimal medical therapy.

TEER may be considered in symptomatic patients with severe atrial SMR not eligible for " B
surgery after optimization of medical therapy including rhythm control, when appropriate.



Next step

Sapien M3 TMVR system




Conclusioni

|Identificare il meccanismo dell’insufficienza mitralica e alla base della
scelta del trattamento piu adeguato.

La scelta tra terapia medica, chirurgia e TEER si fonda su caratteristiche
cliniche e anantomiche.

IM primitiva > chirurgia

IM secondaria atriale > chirurgia/TEER

IM secondaria ventricolare > TEER/chirurgia se CABG necessario
IM con LV < 20% > TEER in casi selezionati



Thank you for the attention







Liberta da Eventi Avversi Maggiori

(morte CV, infarto, ictus, dialisi, sanguinamento, reintervento)

— -~

oo —f
95.5+ 1.5 84.7 2.6

60% | 94.7+23 88.3 + 3.3

Freedom from
Major Adverse Events (%)

PASCAL
Log-rank p value = 0.471 MitraClip
0%
0 1 2 3 a 5 6 7 8 9 10 11 12
Time (Months)
No. at risk

PASCAL 199 186 183 184 179 176 172 167 165 163 160 160 153
MitraClip 95 BE 86 RS B4 54 B4 B4 83 B3 B3 83 82

Patients (%)

100 -

80 -

Baseline” Discharge 30 Days & Monthe 1 year

Riduzione dell’Insufficienza Mitralica

PASCAL MitraClip
R P=0.125 == ===- Fo----- p=0.375--- - -
I o0 1_|§"0.m1-| f P o 001_Ip<0.'ﬂ01—|
|'-_Ip<ﬂﬂ€l1-|p€n‘0m_| IIm||:}<[).‘.‘ll)‘l—|
| 21 @ 1.6 | | 472 B ol 23 W38 N 63 [
154 | 17 1

Baseline Discharge 30 Days & Months 1 year
n=135 n=195 n=183 n=158 n=144 n=94 n=93 n=92 n=78 n=80
WMo Ts 2+ HE3+ M4+

-93.8%
71.3%




Partire dal meccanismo: PMR vs SMR ventricolare vs SMR
atriale; la scelta terapeutica dipende da anatomia e quadro
clinico.

SMR ventricolare: dopo GDMT/CRT, TEER riduce ricoveri e
migliora QoL se rispettati criteri eco-clinici; chirurgia se CABG
concomitante o casi selezionati.

SMR atriale: gestione di FA/HFpEF e rimodellamento atriale;
chirurgia con annuloplastica + ablazione + LAAO nei candidabili;
TEER nei non operabili (attenzione a gradiente/area).

PMR: riparazione chirurgica rimane lo standard nei candidabili;
TEER per alto rischio con anatomia favorevole. La tecnologia
transcatetere € maturata ma non replica tutti i gesti chirurgici.
Selezione e tecnica guidate da imaging e Heart Team; criteri
operativi (es. LVEF 20-50%, LVESD £70 mm, SPAP <70 mmHg)
aiutano a prevedere il beneficio.
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