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MAC with mitral dysfunction: common, lethal, hard to fix

calcification

—~ 1 O O/ of adults over 60 have mitral annular Why every option is hard
0

Surgery
Debridement risks AV-groove disruption and LV
rupture; hybrid strategies are increasingly used

periprocedural mortality reported for

6 — 1 4 O/() mitral surgery in MAC — well above TEER
non-MAC cohorts Q Calcified leaflets limit grasping and leave gradients;

1-yr mortality trended higher than non-MAC (19.7%

vs 11.3%)
. . Patient
N medical therapies that slow or Elderly, frail, AF, CKD; nearly half of a recent MAC
O n e reverse MAC cohort had prior TAVR/SAVR

Haberman D, JSCAI 2025 (prevalence); Reisinger et al, Ann Cardiothorac Surg 2025, Big MAC on the Interventional Menu, JSCAI 2025; Onishi et al, Ann Cardiothorac Surg 2025; Guerrero M, ENCIRCLE-MAC, New
York Valves 2026.



Case 1

Echo:

« 82 yo F presented with worsening HF « EF of 61 %

— Remote SAVR and CABG « RV dilated, preserved systolic function
— V-i-V TAVR with a 23 mm Evolut 2022 « Severe MR. Mean gradient of 4
— COPD - remote diagnostic lung partial mmHg
resection « Severe TR
— Pulmonary hypertension
RHC:
« Wedge 23 mmHg
« RA 16mmHg

RV 82/7 mmHg
* PA: 78/27/48 mmHg
« AO: 112/70 mmHg
e Derived
 PVR 10 woods
« SVR 2225 Dynes. Sed/cm5
« CO24 L/min CI 1.6 l/min/m2




Severe MAC with Flail P2
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Planimetry of 2.2 cm2 Mean gradient of 3 mmHg
at 70 bpm
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Options for MR in MAC

- M-TEER
« TMVR- S3 in Mac — Off label
— Dedicated Valve platforms

— Transeptal

» Edwards M3 — FDA Approved — 29 Fr
» Medtronic Intrepid — Awaiting FDA Approval — 29 Fr

— Transapical
» Abbott Tendyne- FDA Approved — Transapical — 36 Fr




CTA for comprehensive assessment of transcatheter
treatment options

- Possible if no leaflet ca, MV
gradient not too high, small MV
area.

- Intrepid , Encircle, Tendyne

- S3in MAC




TMVR -S3 in MAC- Calcium is the anchor: the CT MAC score

CT-Based MAC Score
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involvement = better anchoring and less embolization.

THV embolization / migration (%)

60.0%

9.7%

.

MAC score 27

MAC score <6

Global Registry CT cohort, n = 72 (transseptal/transapical)

MITRAL EFS: mean score 6.8 + 1.6 — zero THV
embolizations

Score did not predict PVL — 12% still needed a second

valve

Guerrero M et al, JACC CVI 2020; 13:1945-57; editorial '‘Big MAC, Hold the Valve', JACC CVI 2020; Guerrero M, SOLACI-SOCIME 2025 (MITRAL EFS CT data).



Neo-LVOT obstruction: Dominant procedural threat

LVOT obstruction after TMVR (A mean
gradient 210 mmHgQ) 0 0 procedural mortality with vs
34.6% vs 2.4%  |jithout LVOT obstruction

54.1%

<1.7 cm? neo-LVOT predicts LVOTO

8.0%
1.9% clinically reported LVOTO after
I T _ 0 . 4
Valve-in-valve Valve-in-ring Valve-in-MAC 10-11 /0 VIN!AC_ in TVT and Global
registries

TMVR Registry, n = 194 (37 VIMAC)
Simulation caveat: 3D neo-LVOT models are least accurate in ViIMAC (mean
predicted-vs-actual difference —73 + 61 mm? vs ~—-21 to —23 mm? for ViV/ViR) — build
in margin.
Yoon SH et al, JACC Cl 2019;12:182-93; Wang DD et al, CCI 2018;92:379-87; Guerrero M et al, Circ Cl 2020;13:¢008425; Guerrero Met al, JACC 2018;71:1841; Accuracy of 3D neo-LVOT simulations, 2024 (PMID
39506471).



LVOT before TMVR: a planning algorithm

Virtual SAPIEN in neo- Yes Proceed with TMVR still Plan the bail-out
Neo-LVOT
annulus — neo-LVOT and ) screen for a long,
kirt neo-LVOT (end =200 mm=? dundant anterior leaflet
skirt neo- (end- redundant anterior leafle . Rescue LAMPOON
systole)
» Bail-out alcohol septal
ablation
No .
* Hemodynamic support on
standby
* Thresholds vary: some
Yes centers use 170 mm? for
Skirt neo-LVOT SAPIEN 3
2150 mm?*? « ASA performed weeks
before TMVR (mean 40

days in first-in-man series)

Still inadequate?
Dedicated device?,
hybrid/surgery, or medical
therapy

Septum is the target

Preemptive ASA/ SESAME —
repeat CT

Framework adapted from MITRAL Il protocol (NCT04408430) and NHLBI LAMPOON IDE (Khan JM et al, JACC 2019;73:2521; JACC C| 2024); Wang DD et al, JACC CI 2019;12:1268; Wong et al, CCI 2023; Khan JM et
al, JACC Cl 2019,12:1283 (rescue LAMPOON).






 Annulus Area: 10.9 cm?
~ Aorto-Mitral Angle: 50.4°
Inverse Angle: 129.6°

TMVR

Not a research
TMVR candidate
due to comorbidities

Encircle M3 not a
candidate-

Neo LVOT at 151
mm2




Off label Valve in MAC
using the TAVR and
anterior anchor.

Neo skirt LVOT 221mm?2

Leaflet modification,
BATMAN, LAMPOON

’ Annulus Area: 109 cm?
Aorto-Mitral Angle: 50.4°
Inverse Angle: 129.6°




LVOT modification: what the evidence shows

Median neo-LVOT +111 mm2; TMVR in 19 2 deaths after ASA before

o _ TMVR; pacemaker 16.7%;

(100% success) a mean 40 days later; needs a suitable seotal
post-TMVR 30-day mortality 5.3% P

perforator

VIMAC survival 44% at 1y, 15%

at 5 y; skirt neo-LVOT <150 mm?

later excluded

Wang, JACC Cl 2019 — 30

Preemptive ASA ots, 6 US centers

LAMPOON NHLBI IDE, JACC 2019 — 30 Laceration successful in 100%; 30-day
(prospective) pts (15 VIMAC) survival 93%

: o . . : _
STSIACC TVT Registry 2019— LAMPOON in 8.9%; freedom from LVOTO Only 17 sites with 210 cases;

LAMPOON (real world) o ) 95.5%; 30-day mortality VIMAC 23.7% (n native-valve 1-year mortality
25— 9,250 TMVR, 569 sites = 221) vs ViV 8.3%, ViR 6.1% >40%

Septal RF ablation/ Permitted in MITRAL II; NHLBI Transcatheter septal reduction when Investigational; outcome data
SESAME SESAME EFS (NCT06269640) perforator anatomy precludes ASA pending

Wang DD et al, JACC CI 2019;12:1268-79; Wong et al, CCI 2023 (PMID 37855165); Khan JM et al, JACC 2019;73:2521 and JACC CI 2024 (5-year LAMPOON); Khan JM, LAMPOON Trends and Outcomes (TVT
Registry), New York Valves 2026; NCT04408430; NCT06269640.



LAMPOON- TMVR in MAC

Survival by Phenotype

= Valve-in-MAC = Valve-in-Ring
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Edwards Pascal Precision
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mall Mitral Valve Orifice Area in Mitral Valve
TEER: The REPAIR Study

CENTRAL ILLUSTRATION: PASCAL M-TEER for Small 3D-MVOA: The
REPAIR Study

»
N = 2,601 Patients 14 Centers PASCAL M-TEER
- &% V]

N = 1,189 Patients with available 3D-MVOA
Mean 3D-MVOA: 4.9 + 1.6 cm?

P>0.999

7% 71.8%
60.6% 03.6%

3D-MVOA <4 cm® 3D-MVOA 24 cm? 3D-MVOA <4 cm® 3D-MVOA 24 cm? 3D-MVOA <4 cm® 3D-MVOA 24 cm®

Variable HR (95% CI) P-Value
3D-MVOA <4 vs. 24 cm? 1.05 (0.67-1.63) 0.842

NYHA per class increase 2.37 (1.62-3.45) <0.001
MR per grade increase 1.70 (1.17-2.48) 0.005
07 s oo es PaoTeD) LVEF per 10% increase 0.84(0.72-0.98) 0.025
Loé-iiank P 0.7‘60‘ bdd 2! Age per year increase 1.02 (1.00-1.05) 0.050
Coronary artery disease 1.40 (0.92-2.13) 0m2
Arterial hypertension 0.78 (0.49-1.26) 0.319
SMR vs. PMR 1.28 (0.75-2.20) 0.361
Female vs. Male 1.12 (0.74-1.70) 0.587
MMR vs. PMR 117 (0.63-2.15) 0.619
Diabetes mellitus 0.92 (0.59-1.43) om
Atrial fibrillation 1.08 (0.68-1.70) 0.752

Mortality

Days since Procedure 02505 1.0 20 40
~—— 3D-MVOA <4 cm? 3D-MVOA 24 cm? Hazard Ratio (95% C1)
« In a real-world PASCAL M-TEER population ~1/3 of patients are being treated with 3D-MVOA <4 cm?
« Technical success was achieved more frequently in patients with 3D-MVOA 24 cm? than in patients with <4 cm?
* MR reduction to s1+ at discharge and 2| NYHA class improvement to 30 days occurred with equal frequency
« 1-year survival was similar among patients with 3D-MVOA < and 24 cm?
« PASCAL M-TEER in 3D-MVOA <4 cm? is technically feasible but requires careful procedural planning

von Stein P, et al. JACC Adv. 2026;5(8):103014.




Mitral TEER with Pascal
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Crossing Valve

» Anterior position to avoid
the posterior MAC
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Arms opened below the leaflets
* Interaction with the MAC preventing up for pulling up
 Diamond shape configuration
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Sequential leaflet capture

Anterior leaflet Posterior leaflet
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Case 2

* 65 yrlady ESRD, severe MAC, MR
e Recurrent HF admissions

-




CTA for TMVR Evaluation

1. Off label S3 in MAC

A
2. Edwards M3
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TMVR Evaluation

1. Off label S3 in MAC
2. Edwards M3
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Edwards M3




Study Design

SAPIEN M3 System TransCatheter Mitral
Valve ReplaCement via TransseptalL AccEss

Purpose: Establish safety and effectiveness of the SAPIEN
M3 system in patients with symptomatic MR =3+,
unsuitable for surgery or commercially available
transcatheter treatment options as assessed by heart team

Principal Investigators:
John Webb, MD; David Daniels, MD; Mayra Guerrero, MD

ClinicalTrials.gov: NCT04153292

Trial Oversight:
Echocardiographic Core Laboratory
Computed Tomography Core Laboratory
Case Review Board
Clinical Events Committee
Data Safety Monitoring Board

Patients with symptomatic > 3+ mitral regurgitation

Deemed unsuitable for surgery or TEER by the local heart team
I

Echocardiographic and CT core laboratory evaluations

and case review board assessment

MR 23+ MAC and MR 23+, moderate MR MR =3+ and
and moderate MS, or severe MS failed TEER procedure

Main Cohort MAC Registry Failed TEER Registry
(N = Up to 300) (N = Up to 100) (N=Up to 100)

v v v
Percutaneous, transseptal TMVR with SAPIEN M3 system

Primary endpoint: Composite of all-cause mortality and heart failure
hospitalization at 1 year

Follow-up: 30 days, 6 months, 1 year and annually through 5 years




MR Severity

Unpaired Paired
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Baseline 30 days 6 months 1 year Baseline 1 year
n=93 n=85 n=76 n=67 n=65

m<1+ 1+ 2+ 3+ W4+ m<l+ 1+ 2+ 3+ E4+

>98% patients had MR <1+ at 1 Year

Echocardiographic core laboratory: Medstar Health Research Institute, Washington, DC, USA. P-values calculated from paired analysis using
Wilcoxon signed rank test. Baseline MR is based on the worse case between transesophageal echocardiogram and transthoracic
echocardiogram.




Primary Endpoint Components

All-cause Mortality

(o]
o

(o))
o

(95% Cl: 14.1%, 30.8%)
211 %

(95% Cl: 12.5%, 29.4%)

19.4 %

I
o

Heart Failure
Hospitalization (%)
(@]
o

N
o

All Cause Mortality (%)

6 7 8 9 10 6 7 8 9 10
Time (Months) Time (Months)

No. at Risk: 100 94 81 No. at Risk: 100 90 69

Graphs show Kaplan-Meier estimated rates with 95% Cls.



Tendyne TMVR System

Designed for the Mitral Anatomy to Eliminate MR

Dual-frame design provides customized anatomic fit and maintains stable hemodynamic performance

Tether

High degree of device
positioning and control,
including full retrievability

Inner Frame

Circular, self-expanding, tri-leaflet
bioprosthetic valve

Outer Frame

Contoured design respects shape
of the native mitral valve

Apical Pad

Placed over ventricular access site

Five size options to meet the needs of diverse anatomies



Tendyne Summit-MAC Trial

All-Cause Mortality Heart Failure Hospitalization
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M3- Dock Deployment




M3- Dock Deployment




M3 Valve Deployment




Conclusion

MAC associated MR is a difficult disease to treat

Edwards Pascal TEER with its safe retrieval from chordal
entrapment can be useful even in small valve area.

Patients with adequate NeoLVOT can be treated successfully with
Edwards M3 or Tendyne

Sapien in MAC with leaflet or septal modification reserved for
patients with no other options. (1 yr Mortality high)

Newer Valves — Medtronic Intrepid can accommodate even
smaller NeoLVOT- 100sgmm.
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