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Recommendations

1. For symptomatic and asymptomatic patients
with severe AS and any indication for AVR who
are <65 years of age or have a life expectancy
>20 years, SAVR is recommended.'?3-125

2. For symptomatic patients with severe AS
who are 65 to 80 years of age and have no
anatomic contraindication to transfemoral
TAVI, either SAVR or transfemoral TAVI is
recommended after shared decision-making
about the balance between expected patient
longevity and valve durability.'23.126-130
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3. For symptomatic patients with severe AS who
are >80 years of age or for younger patients
with a life expectancy <10 years and no
anatomic contraindication to transfemoral
TAVI, transfemoral TAVI is recommended in
preference to SAVR. 231267132

‘Otto CI\/I, Nishimura RA, Bonow RO, Carabello BA, Erwin JP 3rd, Gentile F, Jneid H, Krieger EV, Mack

M, MclLeod C, O'Gara PT, Rigolin VH, Sundt TM 3rd, Thompson A, Toly C., 2020 ACC/AHA Guideline

for the Management of Patients With Valvular Heart Disease: Executive Summary: A Report of the

American College of Cardiology/American Heart Association Joint Committee on Clinical Practice
Guidelines., Circulation. 2020 Dec 17:PMID: 33332149



https://pubmed.ncbi.nlm.nih.gov/33332149/

Commercial TAVR procedures in the U.S.
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TAVR and SAVR procedures by age group in the U.S.

Aortic Valve Interventions Per Age Group and Years, %
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What data are we missing?

Excluded patients from the randomized trials
Data on younger patients
Asymptomatic AS
Moderate AS with HF
Al



Who was excluded?

Bicuspid valves

Significant CAD

Unfavorable anatomy

Associated procedures

Appropriate for a mechanical valve
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Sievers HH, Schmidtke C. A classification system for the bicuspid aortic valve from 304 surgical
specimens., J Thorac Cardiovasc Surg. 2007 May;133(5):1226-33.
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Aortic Valve Replacement
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ABSTRACT

BACKGROUND Bicuspid aortic stenosis accounts for almost 50% of patients undergoing surgical aortic valve
replacement in the younger patients. Expanding the indication of transcatheter aortic valve replacement (TAVR) toward
lower-risk and younger populations will lead to increased use of TAVR for patients with bicuspid aortic valve (BAV)
stenosis despite the exclusion of bicuspid anatomy in all pivotal clinical trials.
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OBJECTIVES This study sought to evaluate the association of BAV morphology and outcomes of TAVR with the new-
generation devices.

METHODS Patients with BAV confirmed by central core laboratory computed tomography (CT) analysis were included
from the international multicenter BAV TAVR registry. BAV morphology including the number of raphe, calcification
grade i raphe, and leaflet calcium volume were assessed with CT analysis in a masked fashion. Pinary outcomes were
all-cause mortality at 1 and 2 years, and secondary outcomes included 30-day major endpoints and procedural
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complications.

RESULTS A total of 1,034 CT-confirmed BAV patients with 3 mean age of 74.7 years and S:);:ty ; ?;;xms::.ms
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CONCLUSIONS AND RELEVANCE Transcatheter aortic vaive replacement in low-surgica sk

patients with bicuspid aortic valve stenoss. achieved favorable 30-day results. with low rates
of death and stroke and high device success rate.
TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCTO3635424
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10.1001PMID: 33031491
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BICUSPID TRIAL
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VALVE HEMODYNAMICS
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Age less than 65
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Mean age
Sex
STS PROM

Baseline Patient Characteristics Baseline Characteristics

% or mean + SD

Demographics &
Vascular Disease

Age (years)
Male

BMI — kg/m?
STS Score

NYHA Class Ill or IV*

Coronary Disease
Prior CABG
Prior CVA

TAVR
(N=496)

73.3+5.8
67.5%

30.7+55

191 0.7
31.3%
27.7%
3.0%
3.4%

Peripheral Vascular Disease 6.9%

*p=0.01

Surgery
(N=454)

736 +6.1
71.1%
30.3+5.1
1.9+ 0.6
23.8%
28.0%
1.8%
5.1%
7.3%

Other TAVR

Co-Morbidities (N=496)
Diabetes 31.3%
COPD (any) 5.1%
Pulmonary Hypertension 4.6%
0.2%
Frailty (overall; > 2/4+) 0
Atrial Fibrillation (h/o) 15.7%
Permanent Pacemaker 2.4%
Left Bundle Branch Block 3.0%
Right Bundle Branch Block 10.3%

7% were < 65
years

Surgery
(N=454)

30.2%
6.2%
5.3%
0.2%

0

Mean * SD or %

Age, years

Female sex

Body surface area, m?

STS PROM. %

NYHA Class Ill or IV
Hypertension

Chronic lung disease (COPD)
Cerebrovascular disease
Peripheral arterial disease

TAVR (N=725)
74.1+5.8
36.0
2.0+0.2
1.9+0.7
25.1
84.8
0]
10.2
7.5

There are no significant differences between groups.

SAVR (N=678)
73.6+5.9
33.8
2.0+0.2
1.9+0.7
285
82.6
18.0
11.8
8.3

6% were < 65 years
1.3% were < 60 years
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PARTNER 3 Study Populations Patient Flow
ITT to AT Patient Cohorts 1468* Randomized

Patients

Randomized

N=1000
TAVRITT
N=734
TAVR (ITT) Surgery (ITT) " -
N =503 N = 497 N etaher e S Vipatients 53 Not attempted
underwent attempted
0% (0) Died before treatment 0% (0) "

TAVR

0.2% (1) Exclusions after randomization 1.6% (8) T/:“V_';g*
1.2% (6) Withdrawal 7.0% (35) ——
4% (7) 8.7% (43) 4 TAVR patients
underwent SAVR and
Procedure Initiated Procedure Initiated

( AT) ( AT) TAVR implanted . SAVE patlet .
N = 496 : N = 454 N=722

Screened
N=1723

[

3 - Deferred for more information

Patients consented for screening
(N=1520)

1

Randomized 231-Disapproved

(N=1000)

15— Withdrawn before randomization
4 - Did not met inclusion/exclusion
critera

1 = Died

1 - Lost to follow-up
. l
Allocated to TAVR Allocated to Surgery
Oid not receve afocated (N=503) (N=497) Randomized
N=1468
rangdom
o Withdrew 35 /\
As Treated As Treated
Population Population Assigned to undergo TAVR Assigned to undergo surgery
N =496 N =454 i ey (intention-to-treat population) (intention-to-treat population)
Converted to SAVR (A1) I N=734 N=734
T T

520/1,520 (34%) screen failed 255/1,723 (14.8%) screen failed



Significant CAD exclusion
PARTNER Il Syntax > 32
Evolut low risk Syntax > 22

Mean Syntax in Evolut was 7
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« Low risk studies of more contemporary balloon- and self-expanding valves have reported
outcomes at 2 and 3 years, respectively.

PARTNER 3: All-cause mortality or disabling stroke Evolut Low Risk: All-cause mortality or disabling stroke
through 2 years through 3 years

Primary Endpoint: All-Cause Mortality or Disabling Stroke

Log-rank P = 0.051
HR: 0.70; 95% Cl: 0.49-1.00

N
o
L
N
[=]
-3

15% -

Death or Disabling Stroke (%)
o
1
All-Cause Mortality or Disabling Stroke

1-year HR [95% CI] = 2-year HR [95% Cl] =
032 [0.52-0.89% 0.77[0.39-1.55] 10%-
p = 0.02 p=047
oz
3.1% 3.8% 2%
0,
r,.,-"'_ 0% e 30% 2.5%
0% . . . . . .
0 ! T T T 0 6 12 18 24 30 36
0 6 12 18 24 Months Since Procedure
—TAVR 730 725 715 706 695 685 667 624
Months from Procedure — Surgery 684 663 648 628 616 594 568 537

Leon MB, et al. J Am Coll Cardiol, 2021;77:1149-1161. Forrest JK, et al. J Am Coll Cardiol, 2023;81:1663-1674.
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3-Year Outcomes following TAVI in Low Surgical Risk Patients under 75
Primary Endpoint: All-Cause Mortality or Disabling Stroke

==Surgery ==TAVI

10% 1 Log-rank p value = 0.241
o)
5 o] 5.0%
=70
©
€5 6% -
)
=2 57%
S 4%
S ®
S 2
= 0 2% -
<
00/0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 6 12 18 24 30 36
No. at risk:
Surgery
351 341 332 327 320 an 298 287
TAVI
352 349 344 340 336 335 328 313

Modine T, et al. Three-year outcomes following transcatheter versus surgical aortic valve replacement in low surgical risk patients under 75 years of age
Presented at ESC; August 2023.
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Leon Partner 3 5-year data
Reardon Evolut low risk 4-year data



Notion 10 Year
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» Long-term data are limited in the low-risk population. Recent 10-year results from the NOTION trial’
showed similar outcomes with TAVR vs SAVR for the primary endpoint and for all-cause mortality:

All-cause mortality, stroke, or MI

o093
HIR 0,99, 93% CL 0TS - 132

LAY 145
BAVR  15:

Lavl
SAVE 133

Notion 10 Year

All-cause mortality

e 0.8
- TR 0,97 95% CT 072 1 30

64.0%

B2.7%

108

10

Structural Valve Durability

— 1AM p = 00008
— SAWR HR 0.46; 95% CI: 0.28 - 0.74

TAVI

SAVR

* However, the NOTION trial used first-generation CoreValves and included a slightly older (mean age,
79 years) and higher risk (mean STS score, ~3.0%) patient population compared with more
contemporary studies of lower risk patients.

1. Jorgensen TH, et al. NOTION 10 years. Presented at ESC 2023, Aug 25-28, Amsterdam, Netherlands
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What is coming?
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Documented or calculable Mean Aortic Gradlent (n = 110,197), Peak Veloclty (n = 235,430),
or Aortic Valve Area (n = 82,175 for AVA using VT1 & n = 84,856 for AVA using Peak velocity)

Mo AS (n = 215,476) Mild AS (n=16,129) Moderate AS (n = 3,315) Severe A5 (n = 6,383)
Age 60 = 18 years Age 72 & 14 years Age 74 + 15 years Age 78 = 15 years

| |

severe Low-Gradient  Severe High-Gradient
(n=3715) (n=2668)
Aged 80 12 years Aged 77 = 14 years

support forthe M epak L B, MD, MO, seved  GUES LS ‘ Aged 80 =+ 12 years Aged 77 + 14 years

Poor Long-Term Survival in Patients With Moderate Aortic
Stenosis.Strange G, Stewart S, Celermajer D, Prior D, Scalia GM,
Marwick T, llton M, Joseph M, Codde J, Playford D; National
Echocardiography Database of Australia contributing sites.) Am Coll
Cardiol. 2019 Oct 15;74(15):1851-1863.
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CENTRAL ILLUSTRATION: Moderate Native Valvular Aortic Stenosis and
Long-Term Survival: 1- and 5-Year Mortality per Increment in Peak Aortic
Valve Velocity

Severe Aortic
Moderate Stenosis
Aortic
el ™™ mortahty

70.0% Mild ™ mortality
% Aortic
= 60.0% - Stenosis
(] . T mortality
%% 50.0% A
o3
= 0
& 3 40.0% -
g § No Aortic St i

£ 30.0% - o Aortic Stenosis

m 1]
§ . R ) I
Y & 20.0%
<
T 10.0%-
g

0.0% -

O N O O O
L o'\' (9'\. :». 6,:». 0: (‘,’ l a
N 2 G q’o 1 ) ¢ blo h‘)

Peak Aortic Valve Velocity m/s in 0.5 m/s Increments

Strange, G. et al. J Am Coll Cardiol. 2019;74(15):1851-63.
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RCTs on TAVI in Moderate AS

TAVR UNLOAD study design PROGRESS
Local Heart Team, Case Review Board & Core Lab Assessments

¢ International, multicentre trial
e Study cohort: patients with heart failure with
LVEF <50% and moderate aortic stenosis

' Moderate aortic stenosis with symptoms or cardiac damage / dysfunction
[Ra”d°miza“°“ 11 } Anatomy appropriate for transfemoral access
l 300 patients l

Transfemoral TAVI
plus optimal heart

Optimal heart 1:1 Randomization
failure therapy

failure therapy

(750 patients)

TAR Clinical Surveillance
* Follow-up at 1 month, 6 months, 1 year and 2 years Vs Delayed aortic valve replacement s allowed for
* Clinical parameters: symptoms, echocardiography [SAPEN3 Vi o) ents that develop severe AS
and quality of life
L I ‘ [ Primary Endpoint: All-Cause Mortalty, troke, and Unplanned Cardiovascular Hospitalization at 2 Years ]

Primary end point: composite of all-cause death, disabling

stroke, hospitalization due to heart failure, symptomatic
aortic valve disease or nondisabling stroke and change in Follow-up: Annually Through 10 years

KCCAQ relative to baseline
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THE EVOLVED Trial
/“ TAV R ~80% SAVR, ~20% TAVR

TRIAL

Asymptomatic Severe, Calcific AS ] Patients with —) Screening
asymptomatic severe * Elevated hs-Tnl —
1 ymp : 5 * ECG criteria for LVH / strain —) ‘ Ineligible
Screening aortic stenosis No

l Yes
Baseline assessment

Not eligible if <65, has Class 1 indication for AVR, bicuspid valve, not suitable for TF access or STS > 10

_——"——/——\—--_

s : " .
. 3 * History and medications / NYHA status
Asymptomatic Symptomatic + WHODAS 2.0 / Edmonton Frail Scale
Negative stress test OR confirmation via history* Positive T’ess test « Blood pressure / blood sample
Randomization 1:1
Stratified by ability to perform stress test

A: Early intervention B: Routine care C: Routine care D: No further study
follow-up

TF-TAVR | [ Clinical Surveillance

Clinical and Echo Follow-up:
30 days (TAVR only), 1,2, 3 and 5 years

Clinical Trial (P3), etc.

I
Telephone Follow-up:
1, 2,3 and 5 years

J
]

Regf'strv } e MR m—
]

{ Commercial AVR (TAVR or SAVR),

‘ J

Proposed Primary Endpoint (superiority):
2-year composite of all-cause death, all stroke, and Principal Investigators: | - .
ur | cardi lar hospitalization Philippe Générew, MD, Patrick T. 0'Gara, MD Follow-up until 88 events accrued from A & B R —
All-cause mortality and [ d aortic st is-related hospital admission arc bweck,

Chair: Martin B. Leon, MD
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e A Operative Mortality or Death from Cardiovascular Causes
S 1004 404
—_—— P=0.003 by log-rank test
The NEW ENG
L I
JOURNAL il g I
Of M E I C 70 Conservative
D I N E g 204 care
-
JANUARY 9, 2020 ]
VOL.382 No.3 = 509 104
3 6
2 40
Early S . E 1 Early surgery 1
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SURGICAL EXPLANT DATA
Associated with high 30-day operative mortality 10-13%

CENTRAL ILLUSTRATION: Summary of Key Findings of This Study ﬁ,f;:;g;;f;ezz:,?‘"'om sy of the DXPLANTTAVR

Incidence, Characteristics, Predictors, and Outcomes of Surgical Explantation After

Transcatheter Aortic Valve Replacement - A Population-Based, Nationally Representative Analysis
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