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| am proctors of Medtronic, Edwards, and Abbott TAVR devices
and Boston Scientific cerebral protection device.



Understand the evolving patients' need for TAVI

Extreme High- Low-risk,
Risk, inoperable >75year-old
patient patient

Optimal results

Coronary access/concomitant coronary disease

Concomitant valve disease

P
"— ‘ ’ Durability
£

Future treatment possibilities (TAV-in-TAV/SAVR
after TAVR)

In 2023 we need to address not only procedural outcome but lifetime
management of aortic valve disease including:
a. Minimizing need for a 2" valve i.e. low rate of SVD

b. Having a strategy for a 2" valve procedure at the index procedure

FuroPCR.com
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Currently available THVs on the market

[_T_I Balloon-expandable TAVR devices

Older genera tions Curren t genera tion Older generation Current generation

ACURATE neo ACURATE neo2 JenaValve J-Valve

All existing valve designs

have inherent strengths and weaknesses!




12th

APVALVES & EXIXX2 AUGUST 10-11, 2023
STRUCTURAL HEART e o HOW T - GRAND WALKERHILL SEOUL, KOREA

OVERCOME In performing

'CHALLENGES  TAVR

\ SAPIEN 3 Stent Frame & Leaflets
ey Balloon-expandable, cobalt-chromium
/" + Bovine pericardial leaflets

* Open cell design for coronary access

N o | Enhanced Outer Sealing Skirt

"3*41 ' "+ Textured PET material
".olEQ ° | » 40% Increase height of the outer skirt
‘;‘;‘ s"‘.‘.""'—

Ultra SAPIEN 3
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PVL after TAVR is remarkably reduced by the S3 annular sealing skirt

CENTRAL ILLUSTRATION: Paravalvular Leakage After Transcatheter CENTRAL ILLUSTRATION: Total Aortic Regurgitation at 30 Days With 3

Aortic Valve Replacement With SAPIEN 3 Versus SAPIEN 3 Ultra Generations of Self-Expanding, Supra-Annular Transcatheter Valves
Transcatheter Heart Valve

100% -
90% -
80% -
70% -
60% - g
€ 100 -
50% g p<0.00
E 80 -
40%- g
60 -
& o
30% =
= 40
[
20% 4 E
s 204
10% 4 g,
o 4
i g CoreValve Evolut R Evolut PRO
SAPIEN 3 SAPIEN 3 Ultra 5 n=3632 n=781 n=1444
® Moderate m Mild m None m None/Trace m Mild m Moderate/Severe

Rheude, T. et al. J Am Coll Cardiol Intv. 2020;13(22):2631-8. Forrest, J.K. et al. J Am Coll Cardiol Intv. 2020:13(2):170-9.
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Radiolucent Line-guided Implantation

R
"?:’ig;ail Cathetert,

SinNCC

oy
Radiolucent Line

+ Aligned Just Belew

b' the Bottom of NCC Center Marker

Pigtail Catheter
in RCC

Large top-roll cells avoid shortening from above

= more predictable foreshortening

~w

-

i ot}
oy A
- X

N

[mplantatlon Depth1.4 mm Implantation Depth 5.1 mm

Center Marker-guided Implantation

Aligned Just Above
the Bottom of RCC

]

b

e
1
9

AUGUST 10-11, 2023
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Conventional Deployment

Technique

“LAO/Cranial”

Pigtail \\ 3 Coplanar view

catheter __\

Central Lcc

balloon
marker

RCC

X 80/20
~—placement

NCC v of stent

Implantation

30-day
Permanent
13.1%
Pacemaker
Implantation
New-onset Left
Bundle Branch
Block at 12.2%
Discharge
1-year Aortic 15.9% Mild
Regurgitation 2.7% Moderate-

1-year 11.8 4.9 mmHg Meal
Hemodynamic 22 5+9mmHg Pea
Performance

0.48 £ 0.13 Doppler

High Deployment
Technique

“RAO/Caudal”
View

) g Alignment
with stent link

Straight \

flush
catheter

—<2+) 16.5%

severe (22+) 1%

radient 13.1 £ 6.5 mmHg
25 +11.9 mmHg
0.47 £0.15

adient
ocity index

©2020 Cleve
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1 1 14F eSheath compatible 18F Sheath compatible
The Iower dellvery prOflle Of S3 Accurate positioning Ergonomic design
reduced major vascular complications <o T sansvawe see EIN
Edwards eSheath 144 14F 10F
g Minimum Vessel Diameter (TF) 2omm 565mm g0mm
= 30 Certitude Sheath 18F | §F 21F
&;' 15.5% 15.4% Sapien ™ Sapien XT 5’3 l
2 =
%_ 11.4%  10.9% S 20
€ 10% e, ©-6% ‘s
= 3
3 % z
= g
g ox L I 6.1.9%
0

2012 2013 2014 2015 2016
(n=40) (n=73)  (n=222) (n=460) (n=778)

Procedure year (# of cases)

= Any VC
= Major VC

*PARTNER IIB reports according to VARC 2
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The largest EOAs have been achieved with

supra-annular self-expanding THVs!

150 1 XXX Most Prosthetic Valves
- = = Normal Adult Human
= Supra-Annular Intra-Annular Supra-Annular
I
g {’ ) (10000 A X \ N
= 100 - N\ WY (/) (N \ X
5 tfr'/‘» : l/‘/ M » ,5 )Y .
5 75} I ! { ‘-'m’:')"; : VA QY
E {l'/‘ 4 \“ A
%’ Evolut R Evolut PRO SAPIEN 3 Lotus CENTERA Portico ACURATE neo
2 50 -
vl
= EOA at 30 Days
@
2 22 -
2.13
odo o _. 21 -
. 2.0
44— T . T 21 195
4 3 2 1 1.9 1.9 1.9
) 19 -
Aortic Valve Area (cm?) =
£ J
5 18 1.74
S 17 - 1.68 1.67
. . . wl
The gradient is proportional to the area N 16 16
available for flow, which is related to the L5 | 15 15 l
square of the EOA radius. 14 | | | | | .
CoreValve EvolutRCE EvolutRUS SURTAVI* FORWARD* Evolut PRO | SAPIEN PIIB  SAPIEN XT  SAPIEN XT SAPIEN 3 SAPIEN 3 CE Lotus PORTICO CE
High Risk (N=58) (N=227) (N=787) (N=787) (N=58) (N=215) PIIA (N=829) PIIB (N=233)  PIIS3 IR (N=101)  REPRISE II study
(N=344) (N=1461) (N=120) (N=175)
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The device chosen matters in VIV TAVR for smaller surgical valves!

AUGUST 10-11, 2023
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In the Edwards SAPIEN group, there was a negative trend between

the bioprosthesis size and high post-procedural gradients rates

Surgical valve label size

40 -
Log-rank P=.001
m
@ 304 Valve label size
=
= Small A
=
<T
[} —_
1~ H [ I — r
= Intermediate
= -
= Large
9 12
Manth
Mo, atrisk by valve label size
Small 133 | GE Al L7
Intermediate 17& 116 103 a5 a2
Large 139 &9 82 TG 73

JAMA. 2014;312(2):162-170. doi:10.1001/jama.2014.7246

0%

23% 1

25%

0%

Rate of Post-procedural
mean gradients 2 20mmHyg
F:u.m =0
N »

Rate of Post-procedural
mean gradients 2 40mmHg

p=0.005
* \Fﬂm
' &

L L &
Small Intermecdiare Large
< 20 2208 <23 223

SAPIEN, n=51 SAPIEM, n=122 SAPIEN, n=56
ComValve, n=84 CoreValve,n=831 CoreValve, n=42

Surgical valve internal diameter fmm]



12th

APVALVES & EXXED AUGUST 10-11, 2023
STRUCTURALHEART GRAND WALKERHILL SEOUL, KOREA

Bioprosthetic valve fracture

e Y
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CENTRAL ILLUSTRATION: 5-Year Clinical Outcomes Between
Self-Expanding Transcatheter Heart Valves vs Balloon-Expandable

S EV v S . B EV Transcatheter Heart Valves in Patients With Small Annuli

Severe Aortic Stenosis Patients With Small Annuli Among the Bern TAVI Registry

[ ] [ ]
I n S m a I I a n n u I I self-expanding valve vs balloon-expandable valve

HR: 10.01, 95% CI: 1.25-80.01, P = 0.030

® The echocardiographic hemodynamic
advantage of self-expanding THVs was not
associated with better clinical outcomes
compared with balloon-expandable THVs up
to 5 years in patients with small annuli.

® Disabling stroke occurred more frequently in
patients with a self-expanding THV than those
with a balloon-expandable THV (6.6% vs 0.6%;
P = 0.030).
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KR PROTECTED TAVR: Cerebra.ll Embolic Protection During EFCT Ce re b ra I

Transcatheter Aortic Valve Replacement

online.com
°
/ POpUlaUOH 'nterventi( p rOte Ctlo n

* 3,000 TAVR procedures | Cerebral embolic prc .
from 51 sites w! Sentinel eV I c e

* Transfemoral TAVR with _L&thn_scm
commercially available | * Filter based (two ¢
devices filters LJ brachioc

and left common «
artery)

N ) Disabling
v . stroke (2° EP,
N BiES | not
s || e - powered)

* Baseline: 79y; %: 42%
CEP group, 38% control
group; mean STS: 3.4%

undergoing transfemoral

R TAVR .

The primary endpoint of all stroke was not reduced when using CEP. However, given the significant

reduction of disabling stroke (secondary EP) further investigation is warranted.
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Coronary reaccess after TAVR

CENTRAL ILLUSTRATION: Predictors of Unsuccessful Coronary Cannulation
After Transcatheter Aortic Valve Replacement and Receiver-Operating
Characteristic Curve Analysis Applied to Logistic Regression Model

1.0 f Transcatheter Aortic Valve/
Sinuses of Valsalva Relation
Qdds Ratio 1.3;
0.8 4 ¢ 95% C1:1.0-1.2; p< 0.00
g 0.6 -
= Transcatheter Aortic Valve Implant Depth
§ Odds Ratio 1.7;
04 - 95% C1: 1.3-23; p< 0.01
021 .*" AreaUnder the Curve 0.94; ‘, |
',f’gs% ww‘"":'gfo‘:’“ 0.89-0.92 ' | Evolut Transcatheter Aortic Valve
ok = (AP i | | Odds Ratio 29.6;
0 0.2 0.4 0.6 0.8 ;'. \/ 95% CI: 2.6-335.0; p< 0.0
Specificity '

Barbanti, M. et al. J Am Coll Cardiol Intv. 2020;13(21):2542-55. REACESS Trial
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The near future will see an increase in redo-TAVR procedures

Coronary risk
Hemodynamics

CENTRAL ILLUSTRATION: The Impact of Transcatheter Heart Valve Design
and Implant Characteristics for Coronary Access After Transcatheter Aortic
Valve Replacement and Redo TAVR

Micro-CT Measurements of 15 Native Transcatheter Heart Valves (5 Designs)

and of 38 Valve-in-Valve Combinations

(O Diameter of lowest accessible cell in Aligned redo Misaligned redo

t Neoskirt in redo TAVR: 15.2-31.6 mm redo TAVR: 1.9-21.8 mm TAVR TAVR

¥
\
@
s \{ N \ /
A /
‘ 'y/{ A\ J’*'
26 mm S3in 23mm S3in 26 mm Evolut Pro in ACn medlum in
26 mm XT 26 mm Evolut R 26 mm EvolutR 26 mm XT

Variable neoskirt height after redo TAVR;

Cell strut misalignment can reduce
dimension of accessible cell by up to 22%
and might result in difficult catheterization

Variable dimension of the lowest
accessible cell after redo TAVR

some combinations have a neoskirt twice
higher than some other combinations

Meier D, et al. J Am Coll Cardiol Intv. 2022;15(15):1519-1531.

Key technical considerations for redo TAVR planning

Covered area with n hlood flow and
1o poss imm r oronary

nmissure are
misaligned with the
native commissures,
leaflet modification

g' BE implanted high in SE n.-do"l'AVR ‘ 2 ‘ i
Coronary risk Commiissural alignment

Sapien 3 in ACURATE neo2

Neoskirt edge

g,
J/ \ (‘ Gap between
/ neoskirt and
\ index THV
J outer

>90% leaflet overhang when a Minimal leaflet overhang when a
BE THV is implanted low in a BE THV is implanted high in a
SE THV SE THV

e
THV outer edge

Leaflet overhang/deflection

Failed 23mm Sapien 3 THV Redo TAVR with 23mm Sapien 3 THV

AR | 1
B

Under-expanded mid portion at

Under- or over-expansion
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TAVI-in-TAVI and coronary access

Short valves with risk plane sub-coronaries allows for future coronary access

= Taller valves with risk plane above coronaries are theoretically feasible or even unfeasible
based on the distance valve to aorta (VTA)

Up to

78%

inaccessible

78.8%

unobstructed
access to
coronaries!

coronary arteries?
n=81

n=137

1.Rogers T, Greenspun B, Weissman G, et al. Feasibility of Coronary Access and Aortic Valve Reintervention in Low-Risk TAVR Patients. JACC. 2020. VOL 13 (16).

2.Forrestal B, Case B, Yerasi C, et al. Risk of Coronary Obstruction and Feasibility of Coronary Access After Repeat Transcatheter Aortic Valve Replacement With the Self-
Expanding Evolut Valve. Circulation. 2020. VOL 13 (12).

16
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YA MV BiT1 TAVI-in-TAVI has more favorable
coronary access (BEV-in-BEV) and hemodynamics (SEV-in-BEV)

Limited
coronary access

10%

v‘,-n,’/\“ K
'f % {Q“/’)}t’;’? ‘\\‘\/ ,'
NNV %% |7
N
A d

\ /) :\ I‘\ : .’, \
N
N

N

""" o\

SKIRT £ ;' jeo, :;:.r
i | Ak
SEV-in-SEV BEV-in-SEV SEV-in-BEV BEV-in-BEV

Valve choice today is also a valve choice for tomorrow

1. De Backer O, Landes Uri, Fuchs A, et al. Coronary access after TAVR-in-TAVR as evaluated by multidetector computed tomography. JACC: Cardiovascular Interventions. 2020;13(21).
17
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ORIGINAL ARTICLE

Balloon Versus Self-Expandable Valve for the

Treatment of Bicuspid Aortic Valve Stenosis
Insights From the BEAT International Collaborative Registry

WHAT THE STUDY ADDS

e Balloon-expandable valves have higher
gradients when used in bicuspid
anatomies and a trend toward a higher
rate of annular ruptures.

e Self-expandable valves have higher rate
of residual moderate-to-severe PVL.

Mangieri et al. Circ Cardiovasc Interv. 2020;13:e008714.
DOI: 10.1161/CIRCINTERVENTIONS.119.008714

AUGUST 10-11, 2023
GRAND WALKERHILL SEOUL, KOREA

[ J [ J
TAVR for bicuspid AS
Balloon vs Self-Expandable valve for the treatment of bicuspid aortic Aortic valve sTenosis
-

- 11.5mmHg




W Length: 28.9

BEV in Bicuspid AS . o

23 mm S3 full volume
without predilation

Anchoring Optimization



: i . Overexpansion of the
TAVR in patients w/ large annuli SAPIEN 2 Transcatheter

Circulation: Cardiovascular Interventions Heart Valve ACC: CARDIOVASCULAR INTERVENTIONS
VoL, B, NO. 15, 2015
ORIGINAL ARTICLE © A Feasibility Study ISSN 1936-8798/$36.00

Transcatheter Aortic Valve Replacement in Large
Annuli Valves With the Supra-Annular, Self- —
Expandable Evolut Platform in a Real-World Registry SAPIEN 3 w2 p3tonn

A742 mm?
D 24.0mm . P 98.5 mm

A 450 mm?
P 76.8 mm

FIGURE 1 Computed Tomography Images With Cross-Sectional Areas of Overexpanded Sapien 3 Tra

Luis Augusto P. Dallan®, MD, PhD; Gilbert Tang®, MD; John K. Forrest(®, MD; Michael J. Reardon®2, MD; Wilson Y. Szeto, MD;
Susheel K. Kodali, MD; Cristian Baeza®, MD; Ruth Eisenberg, MS; Guilherme F. Attizzani®, MD

sninuuy

WHAT IS KNOWN

» Symptomatic severe aortic stenosis patients with
very large (>80 mm) aortic annulus have limited
transcatheter options.

» Understanding of the risk and benefits of treatment
options is important for decision-making.

WHAT THE STUDY ADDS

* |n patients with annular diameters <30 mm, implan-

Below range (0%-129%) device oversizing in
patients with annular diameters 30 to 34 mm is fea-

-
- -
-

! 603mm2 ¥

MOJJANO ,

MOJUl , dABA pPIW 4

SAPIEN 3 27.5mm

overexpanded 453 mm? 593 mm?

sible but Is at_higher risk and warrants a detailed
discussion of risk benefits, and alternative options

Computed tomography (CT) images with cross-sectional areas of overexpanded Edwards SAPIEN 3 transcd
Lifesciences), 23-, 26-, and a 29-mm SAPIEN 3 transcatheter heart valve.
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ANNULUS SOV DIAMETER

Perimeter 94.1mm

Diameter 30mm ST | .y EVOI Ut R 34m m fO r

large annuli
(re-sheathing 3 times)
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Aortic Annulus Area

29mm Sapien 3 for large annuli
(overfilled 4cc)

Area 810 mm2
Diameter 32mm

imensions - Avg. @ 31.9mm

32.1 mm
nnulus Dimensions - Perimeter derived @ 32.6 mm 3
nnulus Dimensions - Area 810.0 mm?

SOV Diameter

Type 1 bicuspid
Diameter 31mm (supra-A)
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Coronal (MPR)

Evolut PRO 29mm for horizontal aorta
(re-sheathing 2 times; risk of aortic dissection)

_— y
-
N
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Aortic annulus area @30%

DSICOrETA 0

Aortic angle 74
®

Annulus 25.5mm

Supra-A 21.5mm

MRV

23mm Sapien 3 for horizontal aorta
(overfilled 1cc)




12th

AP VALVES & AUGUST 10-11, 2023

s T R U c T U R A L H E A R T GRAND WALKERHILL SEOUL, KOREA

ECMO-assisted CHIP PCI and TAVR

F77, pulmonary edema & poor LV function Pre-operative TEE before TAVR
AS CAD TAVR 73M d862460 04/12/2023 10:14:59 AS CAD TAVR 73M d862460 04/12/2023 10:18:28
Adult Echo TISO2 MI06 Adult Echo TISO.2 MI06
X8-2t X8-2t
53H M4 M4
14cr$1 0 59 180 % B ?ﬁ?j, 135
2D / Z xPlane
53% : . ifg;{o_ X
i i |
HGen HGen
XRES

© ©
P AR P/
27 54 27 54
PATT. 37.0C PATT. 3
TEET: 39.3C TEET:

71 bpm
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ECMO-assisted CHIP PCl and TAVR

A 2.25 x32mm and a
2.75 x 38mm DES for LM-LAD

Baseline CAG for LCA ROTA with a 1.25 burr for LAD-P to M

Ty

(e
.......
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ECMO-assisted CHIP PCl and TAVR

Baseline CAG for RCA ROTA 1.25 burr and a 3.5 x 16mm DES for RCA-ostium to P
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ECMO-assisted CHIP PCl and TAVR
TAVR with a 26mm Sapien 3, full volume
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AS CAD TAVR 73M d862460
Adult Echo

X8-2t

32Hz
12cm

xPlane :
51%
50dB

P Off
HGen —
HXRES 2

PATT. 37.0C
TEET: 384C

AUGUST 10-11, 2023
GRAND WALKERHILL SEOUL, KOREA

ECMO-assisted CHIP PCl and TAVR
Intra-operative TEE immediately after PClI &TAVR

04/12/2023 15:49:54

TIS0.2

MI 0.6

M4

AS CAD TAVR 73M d862460 04/12/2023 15:32:56
Adult Echo TIS0.2 MIO6
X8-2t
32Hz M4
8.1cm 55

Z12 145

xPlane

Z:‘ ;0

47% . B

50dB ’ '1
P Off :

HGen
XRES 3

PATT. 37,
TEET: 59
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Valve durability and long-term clinical outcomes

10 years after TAVR

25 year Follow-Up

Intra-Annular TAVR Supra-Annular TAVR

15% p=021 Overall Survival 1%

Hemodynamics
44 Higher p<0.05(1m - 1fly) Mean Gradient Lower ¥ ¢
-/iﬁ Increase p<005 Gradient Trend over Time p>0.05

Severe HVD’
Overall 1%

Sapien 3 is comparable to
Excluding IA TAVR <23mm 1% self-expanding valves

Limited to older generation % -
Smaller Sapien XT 2% <p=040

Bigprosthetic Valve Failure’

Overall ey 1%
Excluding IA TAVR <23mm ey 1% "VARC3

8% CIp=00z
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TAVR valve choice considerations

_ Balloon-expandable valve Self-expanding valve
Stroke Need CEP

Paravalvular leakage
Permanent pacer implantation
Coronary reaccess

Patient-prosthesis mismatch (smali
annuli and TAVR-in-SAVR)

Bicuspid aortic stenosis

Extremely large annuli/horizontal aorta

CHIP PCI + TAVR for cardiogenic shock ,. |
Durability/Long-term clinical outcomes Need RCT
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