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INNOVATION IN THE CATH LAB:
WHERE DO WE GO FROM HERE?

@ Aortic Regurgitation
» Dedicated TAVR Systems for AR
* ALIGN AR Trial

@ New Valve/Leaflet Designs

* DurAVR concept
« FOLDAX polymer leaflets
 SIEGFL valve

@ Leaflet Modification
without Electrosurgery

« SHORTCUT Device and beyond

@ Unanswered Questions



INNOVATION IN THE CATH LAB .
WHERE DO WE GO FROM HERE?

@ Aortic Regurgitation
* Dedicated TAVR Systems for AR
* ALIGN AR Trial



TAVR in Aortic Regurgitation
Unmet Need

 Moderate/Severe AR is common in older patients - prevalence
4.5% in New Ulm (Minnesota) study

« Severe AR is bad = Mortality ~10% per year with severe,
symptomatic AR (~25% with NYHA 1lI/IV symptoms)

« AR is undertreated > <25% of patients with severe,
symptomatic AR undego SAVR

« Off-label TAVR with currently approved devices suboptimal -2
high rates of embolization and PVR



Aortic Regurgitation
TRILOGY and ALIGN AR

Alignment Positioning/Anchoring Deployment

Aligns THV with native cusps Locators “clip” onto native Large open cells provide access
leaflets forming a natural seal to low coronaries; flared sealing

and stable securement ring conforms to annulus



Aortic Regurgitation
TRILOGY and ALIGN AR (n = 180 pts)

ALIGN AR Study Design

Multicenter, Non-blinded, Single Arm Evaluation of Patients with
Symptomatic 23+ Aortic Regurgitation at High Risk for SAVR

Trilogy THV Implantation

Clinical Evaluation, Echocardiography, Functional and QoL Assessment at
30 Days, 6 Months, 1 Year and Annually up to 5 Years
I I
30 Day Primary Safety 1 Year Primary Efficacy
End‘:roint End‘)oint

| Comparison with Prespecified |
Performance Goal m




Aortic Regurgitation
TRILOGY and ALIGN AR

Primary Efficacy Endpoint at 1 Year*

Enrolled Population 95% prespecified
N=180 nan-inferiority margin

Rate Upper 1-sided
7.8% 97.5% CI

®—123%

10% 20%

Pmn.fn_feﬁnﬁf}r < G.- 0001

Non-inferiority criteria met for primary efficacy endpoint

“All-cause mortality




Aortic Regurgitation
TRILOGY and ALIGN AR

Hemodynamic Valve Performance
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Aortic Regurgitation
TRILOGY and ALIGN AR

Quality of Life: KCCQ-0OS

p<0.0001

m Baseline




Aortic Regurgitation
J-Valve (from China)

Bioprosthesis: self-expanding J-Valve TF Bioprosthesis J-Valve TF Delivery Device
nitinol frame, bovine pericardial sty e
Steering Knob Nosecone Toggle

leaflets

Delivery S
flexible cath
access (18,

) ’ ~ Lock {unlocked)

Anchor Ring Nosecone/Valve
Release Knob  Release Knob

Locating Fe

designed to Annulus | Annulus Heigh '
*Vaive LULALlY Tedllre A Diameter | Perimeter
Control Line (x3)

anatomy AN " / 2mm | 1820mm | 5767mm | 17mm
Size matrix: 5 sizes, can treat asvisesatss et/ Bmm | 24mn | 576n | 9mm

. . Nose Cane 28mm | 24-28mm | 73-88mm | 22mm
wide range of anatomies . o 3mm | 27-30mm | $594mm | 25mm
(perimeters 57-10 4) J-Valve Anchor Ring conforms to the native sinuses Bmm | 3033mm |94-104mm | Zmm |




INNOVATION IN THE CATH LAB .
WHERE DO WE GO FROM HERE?

@ Leaflet Modification
without Electrosurgery

« SHORTCUT Device and beyond



Leaflet Modification Techniques
Mechanical Splitting (SHORTCUT)

Designed to enable Complete control over Allows for safe, simple
coronary access & prevent positioning & leaflet splitting of single or double

coronary obstruction splitting location leaflets using same device
during TAVI




CAN WE MAKE LEAFLET MODIFICATION BETTER?

@ Styri ™
Steering Catheters

®

N\
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HemoShield ™

Temporary Valve
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EXCISION Medical

@ Viking ™
RF Excision Catheter
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Three RF Elements

No animation



Excision vs. Laceration — CoreValve in CoreValve

26mm Evolut Pro in 29 mm Evolut Pro (w/ commissural alignment)



INNOVATION IN THE CATH LAB .
WHERE DO WE GO FROM HERE?

@ New Valve/Leaflet Designs

* DurAVR concept
* FOLDAX polymer leaflets
« SIEGEL valve



New Leaflet Designs
DurAVR Concept (Anteris)

Single-piece, native-shaped
biomimetic design

|
ADAPT® BALLOON COMMISSURE LARGE
ANTI-CALCIFICATION EXPANDABLE 4 ALIGNMENT OPEN-CELL
TECHNOLOGY PRECISION H" \ TECHNOLOGY GEOMETRY
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New Leaflet Designs
DurAVR Concept (Anteris)

EFS Valve
Performance (n=15)

Mean Annulus
22.2 mm

Hemodynamic
Parameter

Mean Gradient
Echo
Invasive

DVI

EOA

Mean
(n=15)

7.8 mmHg
1.8 mmHg
0.71

2.4 cm2




New Leaflet Designs
TRIA Polymer Valve + Robotic Manufacturing (Foldax)

Siloxane polyurethane

Polyurethane
chain extender
M-\ /
diisocyanate
— -~ Similar structure used in
soft segment (SS)  hard segment (HS) pacing leads for over 15 years

Polymeric Valve
« High tensile strength

TRIA™ TAVR _ _ _
Gen 1 Valve * Biologically inert

¢ ? One valve for life?
TRIA™ Mitral Surgical Valve




New Valve Designs
Siegel Valve

Commissural
"’/ Alignment Flags

Rhenium Frame . g E i
Nickel Free B\ /1\ /I\/&
" \/ i \“‘/iI ! ;‘ Leaflets
. . A A A\ . — DryPorcine
Nitride QXIde /.,« . W Anti-calcification
Coating ' Leaflet Folding

Conformable PVL skirt

Delivered Crimped On Balloon Through 8 Fr Expandable Sheath



T

‘. 47.867

Rhenium Superalloy

Nickel (Nitinol)
Aluminum-Vanadium

2-3x Strength
2-3x Durability
<1/3 Recaoil

Poor Mechanical &
Biological Properties

Superior Biocompatibility

“’27 :

Co * Nickel Free

s  Improved Radiographic Visibility
Nickel
Chromium

Poor Mechanical &
Biological Properties

Slides courtesy of Pradeep Yadav, MD



Traditional Materials Rhenium Frame
Closed Cell Design Open Cell Design
BEV SEV Siegel BEV _ |
Cobalt Nitinol S henil 1 * Reduced Crimp Profile

48 Cells
pved Coronary

5 patient FIM study completed =
cted 2025

9 cells per row
2 rOWS

oreshortening

« Minimal Recoil >
Symmetrical Expansion

12 cells per row

15 cells per row
4 rows

9 rows

CRF”

NEW YORK

VALVES Slides courtesy of Pradeep Yadav, MD



INNOVATION IN THE CATH LAB .
WHERE DO WE GO FROM HERE?

@ Unanswered Questions



Valve Disease 2025

Key Issues for the Next Decade

Issue #1

How are we going to be able to identify
and treat all patients who could benefit?



AS access to care crisis

¢ CARDIOLOGY VOL. 79. NO. 3. 2022
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Trends in Utilization of Aortic Valve )
Replacement for Severe Aortic Stenosis

Shawn X. Li, MD, MBA," Nilay K. Patel, MD," Laura D. Flannery, MD,” Alexandra Selberg, MA,"

Ritvik R. Kandanely, MS," Fritha J. Morrison, PuD, Joonghee Kim, MD, MS,” Varsha K. Tanguturi, MD,”
Daniela R. Crousillat, MD,” Ayman W. Shagdan, MBBS,” Ignado Inglessis, MD," Pinak B. Shah, MD.?
Jonathan J. Passeri, MD,"Tsuyush[ Kaneko, MD,” Arminder S. Jassar, MD,' Nathaniel B. Langer, MD,'
Alexander Turchin, MD, MS,” Sammy Elmariah, MD, MPH"

ABSTRA/

BACKGROUND Despite the rapid growth of aortic valve replacement (AVR) for aortic stenosis (AS), limited data
suggest symptomatic severe AS remains undertreated.

OBJECTIVES This study sought to investigate temporal trends in AVR utilization among patients with a clinical indi-
cation for AVR.

METHODS Patients with severe AS (aortic valve area <1 cm?) on transthoracic echocardiograms from 2000 to 2017 at 2
large academic medical centers were classified based on clinical guideline indications for AVR and divided into 4 AS
subgroups: high gradient with normal left ventricular ejection fraction (LVEF) (HG-NEF), high gradient with low LVEF
(HG-LEF), low gradient with normal LVEF (LG-NEF), and low gradient with low LVEF (LG-LEF). Utilization of AVR was
examined and predictors identified.

RESULTS Of 10,795 patients, 6,150 (57%) had an indication or potential indication for AVR, of whom 2,977 (48%)
received AVR. The frequency of AVR varied by AS subtype with LG groups less likely to receive an AVR (HG-NEF: 70%,
HG-LEF: 53%, LG-NEF: 32%, LG-LEF: 38%, P < 0.001). AVR volumes grew over the 18-year study period but were
paralleled by comparable growth in the number of patients with an indication for AVR. In patients with a Class | indi-
cation, younger age, coronary artery disease, smoking history, higher hematocrit, outpatient index transthoracic echo-
cardiogram, and LVEF =0.5 were independently associated with an increased likelihood of receiving an AVR. AVR was
associated with improved survival in each AS-subgroup.

CONCLUSIONS Over an 18-year period, the proportion of patients with an indication for AVR who did not receive AVR
has remained substantial despite the rapid growth of AVR volumes. (J Am Coll Cardiol 2022;79:864-877) © 2022 by the
American College of Cardiology Foundation.

MGH-BWH Study

* |dentified 6150 pts with Class
| indication for AVR between
2000-2017

« Despite increasing number of
AVR procedures over time,
rate of AVR within 1 year of
diagnosis remained ~50%

Li SX, et al. JACC 2022; 79:864-77



The good news: we know how to fix this...

Pragmatic, single-blinded, cluster randomized controlled trial and Ql
initiative conducted within the multicenter MGH academic health system.

Patients with TTE revealing aortic valve area (AVA) £1.0
cm?
. D ET E CT 1:1 Randomization of

AS TI’iOI Clinical Providers

Electronic Provider
Notification (EPN)

Primary Endpoint: Proportion of pts
receiving AVR within 1-year of the index TTE

Elmariah S. ACC LBCT 2025



Primary Endpoint: AVR YDETECT

Trial
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Symptomatic Subgroup (n=545) WDETECS

Trial
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Valve Disease 2025

Key Issues for the Next Decade

Issue #2

Should we be screening for valve disease?

If so, how should we do this?



Detection of Valve Dz

How should we screen for valve disease?

Study Objectives

PREVUE (VALY = To define the prevalence of acquired VHD

(aortic, mitral, and tricuspid) in a

Digital Approaches to Aortic representative cohort of the U.S.
Valve Disease Screening: population, as well as the influence of age,

The PREVUE-VALVE Study sex, race, and ethnicity on prevalence
- David J. Cohen MD MSc = To derive, refine, and validate novel tools

Cardiovascular Research Foundation, New York NY tO screen for VHD USing maChine Iearning

St. Francis Hospital and Heart Center, Roslyn NY . . i .
algorithms applied to electrocardiographic

and and blood analytes



STUDY PARTNERS AND ORGANIZATION PREVUE {WVALVE

Study

“ Cardiovascular

d 1—L—
\ ' Research Foundation® _
f= = Study Coordination | 5 =
\ =4 Study Design, Echo Core »
Lab, Data Repository, : —
StatiSﬁcal AnalySis INSTITUTE FOR SOCIAL RESEARCH
¥ CVSHealth. SURVEY HESCARCH CENTER
65+ Enrolled from Retail \ Sampling Strategy and
Pharmacies Population Weighting
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PREVUE VALVE Study Map (as of 4/30/25)
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Population Screening for VHD PREVUE (VALY

» Deep learning model developed at Columbia
- validated both internally and externally

* Using echo as the gold standard, we will test
the accuracy of the ValveNet ECG deep

e 06 . " . s
5 learning algorithms to detect clinically relevant
-‘gf. VHD
& | |  Primary endpoint(s): moderate or severe AS,
,-'JI '_.--"""fsfaiveNet Model, N=21,048 patients AR, MR
| /" — Aortic Stenosis (AU-ROC=0.88) . - ) )
o — Aortic Regurgitation (AU-ROC=0.77) Secondary endpoint: co:npos.fte of moderate
— Mitral Regurgitation (AU-ROC=0.83) severe VHD, LVEF =40%, and moderate-
’ — AS, AR, or MR (AU-ROC=0.84) severe LVH
1-Specificity

Elias P, Poterucha T et al, JACC 2022



Valve Disease 2025

Key Issues for the Next Decade

Issue #3

Is TAVR for bicuspid AS as good
as surgery?




Valve Disease 2025

Concerns about TAVR for Bicuspid AS

@ ESC g ot ol 27400, 111 FASTTRACK - CLINICAL RESEARCH
E\‘Irur\an“ Soclely hispeiideiorg 101092 ourheartjlahaad 11
of Cardiclogy

Valvular heart disease

Transcatheter aortic valve implantation in
low-risk tricuspid or bicuspid aortic stenosis:
the NOTION-2 trial

Troels Hojsgaard Jorgensen ©® ', Hans Gustav Horsted Thyregod’,

Mikko S:wom:ausl, Yannick Willemen 1, Dyvind Bleiel, Mariann Tang ‘,

Matti Niemela®, Oskar Angeras®, Ingibjérg J. Gudmundsdéceir’, Ulrik Sartipy®,
Hanna Dagnegaard'. Mika Laine ’, Andreas Rl',ick", Jarkke Fiuholaj,

Petur Petursson®, Evald H. Christiansen®, Markus Malmberg ? Peter Skov Olsen1,
Rune Haaverstad ], Lars Sonderg:mrd'o, and Ole De Backer
for the NOTION-2 investigators’

15

Abstract
Background and Tramscathetar aortic valve implantation {TAVI) has bacoma tha first choice to treat okler patients with severa symptomatic
Aims tudy simed to compar TAV with surgery in law-risk pationts £75 years of age, incuding bath
Methods 1:1 randormized low.risk paticnts aged €75 yaars with
savara symptomatic AS to TAVI or surgery. Tha pr t was 2 composits of all-causa mortality, stroka, or rohos
pitakzation (reiated to tha procodurs, vav, or haxrt & 12 manths.
Results Tharacic Surgeons risk scoreof 1.
inthe TAVI groupand 7.1%inthe
o0 B8 hazard ratio (HR) 1.4 95% €1 07-2.%:
2 d to zurgary, had kawsar risk of major biceding and naw-orset atrial Rlbrilas
 risk of rion.diahling sroke, parmancnt pacceraker implantation, and modorats or greator parvaear ragurgitatin. The risk
ftha primary compasita cndpoint was 7% and 8.3% in pationts with tricuspid AS (HR 10; 95% C1,05-7.3) and 14.3% and 19%.
in pratiants with bicuspid AS (HR .5; 95% €1, 08-185) traated with TAVI o surgory, respoctively (P for interaction= 1),
Condusions e compasits af death, stroks, or rehas
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Patients with bicuspid AS were excluded from
all of the pivotal trials of TAVR vs. SAVR

With FDA approval, TAVR use increasing in
younger patients— many of whom have bicuspid
AS

Registry-based studies (which tend to be
reassuring) are based on highly selected
patients but the selection criteria are unclear

NOTION 2: Among 100 low-risk pts with
bicuspid AS, 1-year death/stroke/rehosp was 4x
higher with TAVR than SAVR (14.3% vs. 3.9%)




Valve Disease 2025

Key Issues for the Next Decade

Issue #4

Is the quality of life benefit of TTVI real, or is
it just an expensive placebo?



Proposed UK
Placebo-Controlled
Trial [ Randomize ]

Patients with symptomatic,
severe TR, suitable for Tri-Clip

Tri-Clip (blinded) [ Sham Procedure ]
|

Primary Endpoint: 3-month

change in KCCQ-0OS

Tri-Clip
(open label)




Valve Disease 2025

More Unanswered Questions

Will MTEER indications expand to intermediate and low-risk pts?

Will TMVR become more than a niche?

Will newer cerebral embolic protection devices reach their
potential?

Should we treat tricuspid valve disease “early”?




Summary

Despite more than 15 years of commercial application, innovation in
the cath lab remains alive and well

In TAVR, areas of innovation are focused on unmet needs and include
TAVR for AR, novel approaches to leaflet modification, new
valve/leaflet technologies, and systems approaches to improving rates
of diagnosis and treatment

Important evidence gaps continue to exist with respect to TV dz
(indications, timing, benefit, treatment selection) and aortic valve
disease (bicuspid valve disease, outcomes of repeat procedures)-> in
many cases the necessary studies are underway or in planning

Stay tuned... there has never been a better time to be a structural
interventionalist!
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