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Background

« Transcatheter aortic valve implantation (TAVI) is an established treatment for
severe aortic stenosis (AS) in patients of all risk levels

* Younger, low risk patients with increasingly long expected survivals are being
offered TAVI

* The lifetime management of these patient is very important
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Archilles of TAVI in younger low risk patients

1.
2.
3.
4.

Durability

Feasibility of TAV-In-TAV
Conduction disturbance

Feasibility of future coronary access
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Hemodynamic Profile and Durability

Supra-annular Design, porcine valve



Comparison of 30-Day and 1-Year Gradients

Mean Gradient =2 20 mm Hg

23 mm Sapien3 26 mm Evolut 20
1 Month Echo (N = 522) (n = 133) p-value <
- s 16 %

Mean Gradient + SD 132+ 4.7 7.7+3.9 <0.001 e °
(mm Hg) = 15—
Pts with Mean Gradient 0 0 £
> 20 mm Hg, N (%) 53 (10.1%) 2 (1.5%) 0.001 S

(]
Moderate/Severe Al, 0 0 = 10-
N (%) 8 (1.5%) 3 (2.2%) 0.475 5
1 Year Echo (N = 368) (N=77) p-value -§

O
Mean Gradient + SD 145+5.6 8.2+3.8 <0.001 B S
(mm Hg) =
Pts with Mean Gradient Lo

0, 0, o)
> 20 mm Hg, N (%) 59 (16.0%) 0 (0.0%) < 0.001 0_- 0 %
1 month 1 year 1 month 1 year
'I:l"oc‘;erate/ Severe Al, 12 (3.3%) 0 (0.0%) 0.234
(%) 26 mm Evolut 23 mm SAPIEN 3

Source: Ring ME, et al. J Am Coll Cardiol. 2020;75(11_Supplement_1):1266.
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Valve Performance to Five Years (TAVR = SEV)
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Small Differences in Mean Gradient Translate into Larger Difference in BVS
MEAN GRADIENT AND PROSTHETIC VALVE STENOSIS

Bioprosthetic Valve Stenosis

P <0.001 P <0.001

mTAVR

9.2

4.9

Frequency, %

1.7
1

Mean Gradient EOAI
=20 mmHg < 0.65 cm?2/m?

Source: Rovin Abstract Presentation CRT2021
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Corevalve Evolut Pooled Analysis

« 5-Year SVD Adjusted For Competing Risk of Mortality

Significantly lower rate of SVD with TAVI vs. Surgery through 5 years
6%

5% ~ Surgery RCT (N=971) 4.38%
~— TAVI RCT (N=1128)*

4%

P=0.0095"

3% 2.57%

SVD Cumulative Incidence

2%

1%

0%
0 1 2 3 4 5

*CoreValve 88%, Evolut R 12%

+ Fine-Gray P value Years Post-procedure
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e ichael Reardon, MD. 5-Year Incidence, Timing and Predictors of Structural Valve Deterioration of Transcatheter and
e Surgical Aortic Bioprostheses: Insights from the CoreValve US Pivotal and SURTAVI Trials. Presented at ACC 2022.
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Corevalve Evolut Pooled Analysis

* 5-Year SVD in Smaller (<23mm) Annular Diameter
Significantly lower rate of SVD with TAVI vs. Surgery through 5 years in small annuli
6% 5.86%
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Corevalve Evolut Pooled Analysis

* 5-Year SVD in Larger (223mmm) Annular Diameter

Trend towards a lower rate of SVD with TAVI vs. Surgery through 5 years in larger annuli
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Superior hemodynamic = Durability

1. Superior Acute Valve Performance in usual anatomy, additional benefit in
* V-in-V
e Small Annuli (<430 mm?) = Asian/women
2. Long Term Valve Integrity
 Better gradient, larger EOA
* LessSVD
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TAV-INn-TAV

Feasibility



FIGURE 1 TAVR-in-TAVR

CV/EV-in-CV/EV SAPIEN-in-CV/EV

AR
9@%9(:‘0;{0}»} - Feasibility of TAV in

SEV?

e Supra-annular, tall valve
frame design

-> Risk of coronary
occlusion

 First valve choice?

SAPIEN-in-SAPIEN
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FIGURE 1 Patient Flowchart

TAV-in-TAV
42 centers, n=584

Y
\

Redo-TAVI : » Excluded

International registry . *  Urgent* TAV ,-. -; 241 (41.3%
' ¢ Missing data 21
: + Non-BTAVASTAV (‘mechanical) TAV 10 (1.7%) 47 centers
T '
According to initial/falled valve + ’ Re:?;TIA)VR 4»——0 According to subsequent valve I nte r n at i O n a I Re d O_TAVI
s l 1 H ,_l__i_ . = ' "
AV-in Propensit N ' bTAV-in-TAV ropensity sTAV-in-TAV .
e e ] | B e registry
5 —————————— » Excluded °
E * TAVR to redo-TAVR time <1 year 91 (15%) Pro penSIty SCO re matched
According to initial/failed valve +— RQSZT;VR — According to subsequent valve a n a |yS I S
4 - } { i e o

TAV-in-bTAV | Propensity TAV-in-sTAV bTAV-in-TAV Propensity | sTAV-in-TAV
n=130 weighting n=91 n=115 weighting n=106

A total of 584 consecutive patients who underwent transcatheter aortic valve (TAV)-in-TAV implantation were identified at the 42 partici-
pating centers. *As a single procedure with the native valve transcatheter aortic valve replacement (TAVR) and not as a repeated procedure.
bTAV - balloon-expandable transcatheter aortic valve; sTAV — self-expanding transcatheter aortic valve.
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TABLE 2 Redo TAVR Outcomes (30 Days)
According to Initial Valve Type According to Subsequent Valve Type
TAV-in-bTAV ___ TAV-in-sTAV P Value AV-in-TAV AV

Device success” 91 (N.0) 67 (71.4) 0.952 68 (64.3) 74 (71.2) 0.045
Early safety” 93 (/72.6) 67(N.2) 0.8v/ 78 (73.2) 73 (76.5) 0.590
Mortality 2(2.3) 0 0.499 1(1.7) 1(1.0) 0.612
Stroke 0 (0.0) 3(3.0) 0.047 0(0.0) 1(0.7) 0.384
Myocardial infarction 1(0.5) 0 (0.0) 0.506 1(0.6) 0 0.452
Valve malpogtion/embolization 00 208) 0126 0 Lon 0443
Coronary obstruction 1(0.5) 0 (0.0) 0.506 1(0.6) 0 0.452
Annular rupture 0 0 NA 0 0 NA
Cardiac tamponade 0 0 NA 0 0 NA
Conversion to open heart surgery 0 0 NA 0 0 NA
Major vascular complication 8 (6.0) 1 (1.3) 0.155 10 (9.1) 9(9.2 0.984
Major bleeding 9(7.2) 9 (9.8) 0.488 14 (13.0) 6 (6.4) 0116
Acute kidney injury 6 (4.9) 2(1.7) 0.207 2(21) 2(1.8) 0.903
New permanent pacemaker 8 (6.1) 6 (5.9) 0.946 7 (6.8) 8 (8.6) 0.641

0 0 NA 0 0 NA
High residual mean gradient” 25 (19.3) nMm.2) 0.104 25 (23.6) 10 (1.0) 0.018
Aortic regurgitation moderate or greater 12(9.1) 4(4.4) 0176 6 (5.7) 5(5.7) 0.987
Values are n (%). Adjusted cohorts (using propensity weighting). Adjusted cohorts: after applying propensity weighting and excluding redo TAVR performed within 1 year of the
mitial TAVR. “Composite of freedom from all-cause mortality, freedom from intervention related to the device or to a major vascular or cardiac structural complication (coronary
obstruction, annular rupture, or cardiac tamponade), and technical success with intended performance of the valve (mean gradient <20 mm Hg and less than moderate aortic
regurgitation) at 30 days. "Composite of freedom from all-cause mortality, all stroke, major bleeding, major vascular complication or cardiac structural complication, acute
kidney injury, moderate or severe aortic regurgitation, new permanent pacemaker, and surgery or intervention related to the device at 30 days. “High if =-20 mmHg.

Abbreviations as in Table 1.
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CENTRAL ILLUSTRATION Redo Transcatheter Aortic Valve Replacement Outcomes According to Initial and
Subsequent Transcatheter Aortic Valve Type: Balloon Expandable vs Self-Expanding

+ Safety and mortality for redo TAVR

— 5 , were similar among patients with
According to Initial TAV Type According to Subsequent TAV Type Inl tlal BEV an d SEV
\wccfss satey § \:uccm\ S,a_if_fy + Redo TAVR using a BEV vs an
=1 :g § "—‘*'- SEV for the redo procedure also
80 T T 2 § V% 76% 75% had similar early safety and
e 5% g i 64% mortality rates
< 601 Residualhigh ! Residual high . -
€ 50 gradient ; e | o SEV had higher device success,
§40~ LA A driven by a lower mean pressure
g ;f, =l ° gradient.
‘°“2<y 0% o 2%1% o

= = , W « Limitations:
TAV in- &g TAV-in-K E a -in-TAV -in-TAV _ Registry based
Lamde U, 6 a. 3 Asw Coll Caeil v, 2022/ISCISISAZ-1554. | — Did not include all patients

requiring TAV-in-TAV
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ShortCut™ Catheter

First dedicated transcatheter leaflet splitting device

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

obstruction during TAVI short procedural times
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Conduction disturbance and

coronary aCcess

Cusp overlap and commissural alignment



Figure 1: Anatomical Relationships Between the Aortic Cuspids, Membrane Septum and Conduction System

A: The penetrating bundle of His emerges at the surface of the left ventricular outflow tract beneath the membrane septum (MS). The length of the MS is equal to the distance between the
aortic annulus and bundle of His. B: The left bundle branch emerges beneath the MS and is positioned between the right coronary cusp and non-coronary cusp. AVN = atrioventricular node;
LBB = [eft bundle branch; LCC = left coronary cusp; PB = penetrating bundle; MS = membrane septum; NCC = non-coronary cusp; RBB = right bundle branch; RCC = right coronary cusp.

s 5 oA ERALABRBEE https://www.icrjournal.com/articles/intraventricular-conduction-disturbances-
% «%‘»“F' X.k ¥ Faculty of Medicine ps:// J ) / ) / :
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Principle — Cusp Overlap View for Valve
Deployment

 To accurately assess and achieve target implant depth by isolating the NCC

« To allow valve to descend to target position to minimize the risk of interaction with the conduction system
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Deployment starts above the annulus in an effort to maintain
~valve position above the conduction system.

Slow valve release with the delivery catheter centered across
the aortic valve helps with stability.

An accurate view provides confidence in targeting a 3 mm
" implant depth.
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Cusp overlap data

Cusp overlap technique has been associated with single-digit pacemaker rates in several single center
and multicenter clinical studies. Large, prospective studies are being performed to confirm the risks and
benefits of this new implant strategy.

15.0% 30 Day PPI Rate Using Cusp Overlap Technique with the Evolut Platform
10.0%
. 6.6% 7.2%
7%
5.2% 5.3% 5
5.0% 4.1% 4.3% 4.6%
NA 0.0% 0.0% NA NA
0.0% -
Studv 1 (N=169) Studv 2 (N=114)**  Studv 3 (N=61)* Studv 4 (N=15) Studv 5 (N=82) Studyv 6 (N=93) Studv 7 (N=393)#
m 30-Day PPIrate  m30-Day New PPI rate® ) ] ) -

*53 Evolut, 3 Neo, 5 Portico **Discharge Rates {Timepoint not specified

SExcludes patients with pacemaker at baseline

Study 1- Gada et al., presented at TCT 2020. Reduction of rates of permanent pacemaker implantation with 34 mm Evolut R using cusp overlap technique; Study 2 - Gada et al., presented at
TCT 2020. Reproducibility of cusp overlap technique to reduce germanent acemaker implantation with Evolut — the Latin American Experience; Study 3- Mendiz et al., Presented at TCT
2020. Cusp Overlapping Technique for TAVR Procedures with Self-Expandable Valves; Study 4- Giuliani et al., presented at TCT 2020. Impact of Cusp-Overlap technique on pacemaker
requierement among transcatheter aortic valve replacement; Study 5- Gada et al., presented at TCT 2019. Site-level variation and predictors of post-TAVR permanent pacemaker
implantation in the Evolut low Risk Trial; Study 6- Pisaneillo et al., ACC 2020. Implantation of self-expandmgi transcatheter heart valves in the annular plane is associated with low implant
depths and pacemaker rates; Study 7-Aljabbary et al., presented at CCC 2020. Cusp Overlap Method for Self-Expanding Transcatheter Aortic Valve Replacement.
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Compliance with Key Cusp Overlap Steps (Main Cohort)

CD12% a 11.5%
< # Followed* = Not Followedt
x 10% -
c 8.1%
O 8% - :
LL
o 6% -
()
= 2% -
% 2.6%
o 2% 7 gy 1.3% 1.3%
(] . 0
X . 0.0% 0.0%
0 I I
Valve Migration Valve Reintervention 30-Day PPI Rate
Embolization
N= 221 221 221 221
/8 /8 78 78

*Followed: all 6 steps are followed or “NOT APPLICABLE”. tNot followed: at least one of the 6 steps was not followed.
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EVOLUT COMMISSURAL ALIGNMENT
Commissural Post Orientation

Favorable Alignment Unfavorable Alignment

/

—

VS.

NS

Source: Rogers T. Small Annuli Symposium. Presented at TCT Connect 2020.
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* Coronary Access

Positioning the flush
ol nort at 3 o'clock

G during sheath
| \ AN Insertion to help
NN achieve
A\ R 365 E : cqmmissural
.,l“ ’ SIS al|gnment that may
C | \ facilitate future
;}‘ L coronary access.?!
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Initial Evolut “Hat” Marker Orientation on Coronary Overlap

100% - CENTRAL ILLUSTRATION Summary of the ALIGN TAVR Study on Transcatheter Valve Orientation and its Impact
| | wOverall winner Curve/Center Back = Outer Curve/Center Front | ob Conmmissuval Aligament asd Coraary Artery Ovriey
90% P<0.001 P<0.001 P<0(.001 P<0.001
J r—l—1 r—l—u I_l_l :——I—\ Sapien 3 Evolut ACURATE-neo

oo IAARAN A /)
=3 i I \ A A
% ‘(’/J ) l v 4 \"{
o T70% WAA AL/
> kXX \ i / ‘
2 0 N v
L 60% ’/( AL LA J
o / v S e {
g .‘i"‘ W ’\\‘I
o i A
v 50%
=
O
& 40%
&
T a0 Impact of Initial * Insert catheter with flush
Q Deployment Orientation port facing
£ on - L None « Alignment improves when

Alignment "Hat" at outer curve (0C)/ i
20% center front (CF) back (CB)/ inner curve (IC)
10%
0% J m”cg“f‘:';; “i"'! | 28.8%-51.6% 71% (OC/CF) vs. 51.1% 74%-12.5% (CB/IC) vs. 62.1%-74.1%
LM RCA Both 1 or both
Tang, G.H.L. et al. J Am Coll Cardiol Intv. 2020;13(9):1030-42.
e T T

Positioning the "Hat" marker at the outer curve or center front during initial deployment substantially reduced the incdence of severe
coronary artery overlap with either the LM or the RCA, or bath (p < 0.001). Abbreviations as in Figure 4.
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New Standard of Practice

FIGURE 6 Evolut Commissural Alignment Steps

STEP 1. INSERTION STEP 3. COMMISSURAL ALIGNMENT l—
. ; 5 R-L cusp overlap view

= g |

Evolut RIPRO™ in delivery system

; hat
1
~| RCC-LCC
commissure
RCC-LCC
‘ commissure -
@-vacce ) hat - center front
Position handle with
flush port at 3 o'clock!

PRE-DEPLOYMENT POST-DEPLOYMENT

R-L CUSP OVERLAP VIEW v : "_- R-L CUSP OVERLAP VIEW

Three procedural steps in order to increase the chances of obtaining commissural alignment with the Evolut system. Abbreviations as in
Figures 2 and 3.
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Conclusion

« Lifetime management is important in younger/low risk AS patients

« Supra-annular SEV has superior hemodynamic profile, less SVD, potentially
longer durabllity

 TAV-In-TAV is feasible in selected patients
« Cusp overlap implantation technique help reduce conduction disturbance

« Commissural alignment increases feasibility of future coronary access, and
facilitate future TAV-in-TAV
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