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In der Regel kein Aortenklappenersatz notig, sondern Rekonstruktion der Klappen
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Valve morphology by echocardiography suspicious of AS

INSELSPITAL Diagnosestellung: Echo
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Lifetime management

Other cansiderations

Dusrebility >20-30 yeors,
Reaperation for PV

Durahflity >20-30 years,
Lifestang orl anticosguistion

Fisk of redo swrgery
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obstriction end PP at time of
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Years Since Surgery
Mumber at Risk
Bioprosthetic 434 386 290 113
Mechanical 434 369 287 131
Ross 434 376 298 129

—— Bioprosthetic --- Mechanical - Ross --- General Population

El-Hamamsy et al. JACC 2022
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TAVI vs SAVR RCTs
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TinseLspiTal  D-YEAR OUTCOMES IN LOW-RISK PIVOTAL TRIALS
HPTAL UNNERSTAREDe s PARTNER 3 AND EvOLUT Low Risk

Mack et al. N Engl J Med 2023;389(21):1949-1960; Forrest et al. ] Am Coll Cardiol 2025;85:1523-1532.

PARTNER 3 Evolut Low Risk

< 100 20

S ) _ 16.4%
£ 1997 309 Hazard ratio, 0.79 (95% Cl, 0.61-1.02) 55 g © 154 Log-rank Pvalueat 5y = 0.47 ‘
c 90- 254 P=0.07 ' S 801
o —22.8 2
% 804 20- 2 101 15.5%
s 704 154 g ' 60
2 604 10 i 31
(@] o
E 504 5 E 40 0 T T T
5 404 o ' | ] | | £ 0 12 24 36 48 60
g 30 0 12 24 36 48 60 E 1
R 20- - —— E
s 104 < 0 T T T T T
3 I o 0 12 24 36 48 60

0 19 4 36 48 el Months after procedure
— 454 372 349 328 309 276 TAVR: 730 715 706 685 651 615 542
496 453 434 415 391 353 Surgery: 684 648 627 595 558 520 475

SAVR vs. TAVI in patients with severe AS at low surgical risk had similar rates of primary EP at 5 years.
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Mack et al. N Engl J Med 2023;389(21):1949-1960; Forrest et al. ] Am Coll Cardiol 2025;85:1523-1532.

PARTNER 3 Evolut Low Risk
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TAVI vs SAVR RCTs

PARTNER 2 DEDICATE
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Death or Stroke
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DEDICATE: TAVI vs SAVR

PRIMARY OUTCOME — DEATH OR STROKE (INTENTION-TO-TREAT)

Blan

kenbergS et al. N EnglJ Med 2024
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v" In the investigator-initiated randomized trial involving patients with severe, symptomatic aortic-valve stenosis who were at
low or intermediate surgical risk, TAVI was noninferior to SAVR with respect to death or stroke at 1 year
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Jgrgensen et al. Eur Heart J 2024.

PRIMARY AND KEY SECONDAY ENDPOINT

Primary endpoint Key secondary endpoints
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v’ 280 patients from 3 Nordic Centers.

WINSELSPITAL | o
UNIVERSITATSSPITAL BERN v/ Mean Age: 79.1 years; STS score: 3.0 + 1.7% (81.8% were considered low-risk patients).
HOPITAL UNIVERSITAIRE DE BERNE

v Clinical and echocardiographic follow-up rates were 98.9% and 81.2%, respectively.

Low-INTERMEDIATE RISK TRIAL: NOTION @ 10 YEeARS F/U

Thyregod et al. Eur Heart J 2023;45(13):1116-1124.

Primary endpoint Key clinical outcomes

64.0%
62.7%

All-cause death
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e = v death | e
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Follow-up

Patients at risk (Yearg 12.5%

atients at risK: VARC'3 SVD . (1]
TAVI 145 133 128 116 110 93 81 73 65 56 49 13.9%

SAVR 135 122 118 110 929 92 80 71 60 52 46
0% 20% 40% 60% 80% 100%




WINSELSPITAL VALVE DURABILITY COMPARING TAVI AND SAVR

. IN MAJOR RCTS (AT 5-10 YEARS)

Thyregod et al. Eur Heart ) 2023;45(13):1116-1124; Mack MJ et al. N Engl J Med 2023;389(21):1949-1960; O'Hair et al. JAMA Cardiol 2023;8(2):111-119; Pibarot et al. J Am Coll Cardiol 2020.
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TAVI vs SAVR — TRICUSPID AORTIC STENOSIS
MORTALITY Meta-analysis of 6 RCTs @ 2 Years

Low/intermediate risk RCTs
NOTION, PARTNER 3, EVOLUT low risk, UK TAVI, DEDICATE, NOTION 2 (tricuspid cohort)

[ =]
T
NOTION ' 0.72 (0.33 - 1.59)
PARTNER 3 - 0.75 (0.35 - 1.62)
Low :
Evolut low risk —= 0.81 (0.47 - 1.39)
1
UK TAVI = 0.69 (0.38 - 1.26)
DEDICATE = : 0.43 (0.25 - 0.75)
Low : ~
NOTION 2 < ; > 1.90 (0.19 - 19.47)
Overall (Heterogeneity 12<0.001) ‘ Hazard ratio 0.66 (95%Cl, 0.48 - 0.91), P= 0.020
I — I I
0.2 0.5 1 2 5
Favours TAVI Favours SAVR

34% relative risk
reduction
up to 2 years




Cumulative Incidence (%)

TAVI vs SAVR — TRICUSPID AORTIC STENOSIS
MORTALITY Meta-analysis of 6 RCTs @ 5 Years Reddy et al. JACC 2025

Low/intermediate risk RCTs
NOTION, PARTNER 3, EVOLUT low risk, UK TAVI, DEDICATE, NOTION 2 (tricuspid cohort)

[ =] TAVR SAVR
Study and Year Events M Events N Weight (%) HR (95% ClI)
5-year ;
Hazard of Death i
UK TAVI 1-Year, 2022 21 458 30 455 14.4 ——-—- 0.69(0.38-1.26)
PARTNER 3 5-Year, 2023 48 496 34 454 191 -——- 1.23 (0.79-1.90)
Evolut Low Risk 4-Year, 2023 64 730 76 684 224 ——- 0.74 (0.53-1.03)
NOTION 10-Year, 2023 91 145 a6 135 24.6 —— 1.00 (0.70-1.30)
DEDICATE 1-Year, 2024 18 7 42 73 16.3 —_— 0.43 (0.24-0.73)
NOTION 2 1-Year, 2024 4 187 2 183 3.2 2.00 {0.40-10.70)
All-Cause Death in Lower-Risk Trials ;
25% REML Macdel for All Studies (Q = 12.74, df = 5, P for heterogeneity = 0.03; I = 64.3%) — 0.82 (0.60-113)
° 7 HR: 0.80 (95% CI: 0.66-0.97; P = 0.02) :
Test for nonproportional hazards: P = 0.49 i F for overall effect = 0.228
20% - - e . = : . .
Log rank P = 0.02 006 Q13 025 05 1 2 4
Favors TAVR < HR = Favors SAVR
15% - TAVR RMST 56.3 months (95% Cl: 55.7-56.8) -
SAVR RMST 55.3 months (95% Cl: 54.7-55.9) ﬂrﬂ-‘—'_’
| Difference in RMST 1.0 months (95% ClI: 0.2-1.8); —
10% P=0.02 fﬂswﬂf
ﬁfﬁ
5% - —"
s -
0% - f
T T T T T T
0 12 24 36 48 60
Time (Months)
Number at risk At 5 years no
— 2,608 2,225 1133 1,073 995 441
2,712 2,425 1,301 1,240 1155 506 d[fference in mortallty

—— SAVR TAVR



- 1A/AORTIC VALVE INTERVENTION (TAVI vs SAVR)

L BERN

SP e IN SEVERE SYMPTOMATIC AORTIC STENOSIS

Surgical risk Low Intermediate High - Prohibitive /
Frailty Low Moderate Severe )
Femoral access Unfavourable Intermediate Favourable
Concomitant valve e ﬁ\lﬁ\mary MR o e Mild AR/MR/MS/TR
disease . Severe TR . Moderate AR/MR/TR

Coronary artery * 3-vessel disease and SYNTAX>22 '« 3-vessel disease and SYNTAX=22 * 1 or 2-vessel disease
disease * LM disease and SYNTAX>32 * LM disease and SYNTAX<32 * LM disease and SYNTAX=<22

- Porcelain aorta
* Aortic disease requiring surgery * Previous cardiac surgery
Other factors * Septal hypertrophy requiring surgery * Previous chest irradiation
* Active endocarditis * Chest malformation Windecker S et al.
* Multiple comorbidities , Eur Heart J 2022
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Meta-analysis of retrospective data
Improta et al. J Clin Med 2023

Mortality . . .
e Schwer degenerierte bikuspide AK
Study OR [C.1.95%] Weight TAVR SAVR |
(%) Events/Total Events/Total
I
Majmundar 2.62 [1.4-4.9] 20 14/1393 36/1393
et al(2022) |
sanaiha 0.5 [0.4-0.66] 23 61/3855 419/52476 _,._ |
et al(2022) |
Elbadawi 1 [0.6-1.67] 21 30/975 30/975 .
et al(2019)
I
Husso 4.17 [0.45-38] 6 1/75 4/75 ; B
et al(2021) |
Mentias 1.00 [0.62-1.6] 22 35/699 35/699
et al(2020)
Gibson 0.15 [0.01-3.1] 4 2/39 0/51 = L
et al(2022) |
Soud 0.10 [0.01-2] 4 4/68 0/68 |
et al(2020) = ]
I
I
Overall 0.96 [0.5-1.80] |
I 7 {
I
L
o TAVR ' SAVR 2 3 4 e

Random Effects Model

Heterogeneity: I-squared = 0.81

Homogeneity: Q= 31.77, df = 6, p value = 0.90
Effect Size test: z=-0.13, Sig 2 tails p = 0.90



WINSELSPITAL NOTION-2:

UNIVERSITATSSPITAL BERN

HOPITAL UNIVERSITAIRE DE BERNE TRICUSPID AND BICUSPID COHORTS

Jgrgensen et al. Eur Heart J 2024.

Primary endpoint Key secondary endpoints

Tricuspid cohort Bicuspid cohort
No. of TAVI vs. Surgery
Subgroup Patients TAV] Surgery Risk difference [95% Cl)
% of patients*® Percentagqe points
100 - 25 _ . 100 95 . Death or disabling stroke :
= Hazard ratio, 1.02 (95% Cl, 0.45-2.31) a5 Hazard ratio, 3.84 (95% Cl, 0.80-18.5) Tricuspld 270 22 15 —i— 0.7 (-25103.9)
= 20 | P=0.9 by long-rank test £ o0l 21 P=0.07 by log-rank test Bicuspid 100 6.1 20 R N — 4.1(-36t0119)
E: 80 15 § 7 15 Death from Any Cause :
e 70 g 704 — I TAVI s Tricuspid 270 15 0.8 - 0.7(-181t03.2)
7] ) E
S 60+ 104 TAVI 87 £ 604 104 Bicuspid 100 43 20 —_—— 21(-46t0 88
S 5o <83 S 59 Strok 1
£ 543 Surgery g 5 Surgery 39 b '
S 404 S 404 2.0 : Tricuspid 270 51 23 e 28(17107.3)
@ 0 5 @ 0 i ¥
-S 30 4 o ?’I 6’ gr 112 _g 30 4 5 _;: é 9l 112 Bicuspid 100 6.1 o .:_._ 6.1 (-0.6 to 12.8)
T 20 T 20 - Disabling stroke i
2 10 2 40 Tricuspid 270 15 1.5 —.— 0(-3.0t02.8)
i = 6 5 Bicuspid 100 20 0 —— 2.0(-1.9 to 6.0)
0 -3,' 6I g ;2 0 _,: El 9| 1|2 MNon-disabling stroke
) _ Tricuspid 270 36 08 —— 28(-061063)
Months since procedure Months since procedure Bicuspid 100 a1 0 | - 4.1(-15t09.6)
A i
— 132 126 121 121 121 121 — 51 50 50 49 49 49 Rehaspitallztion ;
= 138 135 134 131 128 126 — 49 44 43 43 42 42 Tricuspid 70 ER 6.1 — -25(-76t27)
Bicuspid 100 4.2 20 + 224510 8.8)
Major- or life-threatening bleeding :
Tricuspid 270 51 189 e . -13.8 (-21.51t0-6.3)
TAVI vs. SAVR TAVI vs. SAVR Bicuspid 100 41 107 e—— -9.6(-20.6to 1.3)
New permanent pacemaker implantation :
. - 1
Incidence 8.7% vs. 8.3% Incidence 14.3% vs. 3.9% Hctissid 220 152 5.8 —— 410250150
Bicuspid 100 14.6 85 ! = 6.1(-6.7 to 18.9)
. . . . Moderate or greate i hula itationg y
Risk difference 0.4% (-6.3%, 7.0%) Risk difference 10.4% (-0.8%, 21.5%) il Ll L B i
Tricuspid 270 X1 0 —— 3.1(0.1t06.1)
. . Bicuspid 100 9.1 0 R — 9.1(0.6 to 17.6)
Hazard ratio 1.02 (0.45-2.31) Hazard ratio 3.84 (0.80-18.5) = - I 5 5
TAVI Better Surgery Better
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Anatomical Considerations
RL-BAV

RN-BAV

LN-BAVY  2-sinus BAV
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BiCUSPID AORTIC VALVE STENOSIS — DISTINCT VALVE LESION

Yang LT et al. Eur Heart J 2023; Windecker et al. Eur Heart J 2022 ; Elbadawi et al. JACC Cardiovasc Interv 2019; Rodriguez-Palomares et al. J Am Coll Cardiol 2023

Lifetime Cumulative Morbidity Future Progression of Aortopathy

100 —

80—

60—

40

20+

0

Total morbidity

Cumulative incidence (%)

86%

o]

100+

80—

&0 —

40

20+

r 1 T I I 1
10 20 30 40 50 60

Age

Surgical morbidity

Cumulative incidence (%)

— Native aortic valve surgery
— Surgery for aneurysm

— Surgery for coarctation
— Aortic dissection

I J

70 80

1
90

Clinical and
Risk Factors

Rotational flow
Viscous energy
Turbulent energy
Wall shear stress

Flow
eccentricity

Family history (TS

Copy number
variation

Epigenetic gaTa4
ROBO4 SMAD6
ACTA2 MAT2A

NOTCH1 TGFBR1
TGFBR2

Valve Disease

and
Morphotypes
Aortic regurgitation
Aortic stenosis
RL/RN BAV

BAV Stenosis

- Younger patients

- More complex, non-circular anatomy
- Prosthetic hemodynamic outcomes

- Risk of stroke, annulus rupture

- Aortopathy

No randomized clinical trial
compared TAVI and SAVR to date




NAVIGATE BICUSPID — INVESTIGATOR INITIATED TRIAL

Severe native BAV TAV] Principal Investigators — Matthias Siepe, Stephan Windecker
stenosis (CT
confirmed) & Heart registry
Team decision for AVR Not TE-TAVI |||| Experimental arm
O T 1
suitable to E ! !
SAVR ; : ;
\ 4 | E L 1
<SE ? : - i Safety endpoint Primary Efficacy endpoint
FEQ < :
o = -ugo i = '] 1) Death 1) Death
12 c & = ‘w’ o i1 2) Disabling stroke 2) Stroke Pre-specified follow-up
2 a o L:) b [ E 3) Procedure- and valve assessment at 10 years
= S S c = < ! related hospitalization and lifelong consent
i O f}:) *S IS N 1| Assessed at 1-year FU
5 —Y > b= —Y - s -';D g - Y > = i following 1 interim analysis Assessed at 5-year FU :
2— -g = c O o ! i
= Qo = 9 Z ‘ ! [ !
©c O .= < H ' | 1
= O > 1 1 1 1
S 82 o ! ' : :
&2 E E Cumulative incidence 25.2% at 5 years E
I ! E 90% power, NI margin 7.5%, 2-sided alpha E
Not ! 5 g ;
N N suitable to : ! : 5
TF-TAVI I
30-day 1-year 5-year 10-year

Screening failure | Follow-up >

Methodology and Study Coordination Peter Jini — Clinical Trial Service Unit (CTSU), Nuffield Department of Population Health, University of Oxford




NATURAL HISTORY OF AORTIC STENOSIS

Ross and Braunwald. Circulation 1968;37/38(suppl V):V-61-V-67; Bonow and Greenland Circulation 2015;131:969-71.

Ross and Braunwald in 1968 Review in contemporary era

Survival (%)

100

Post Mortem data from 11 patients

* Age: 30-60 years
e Etiology: Rheumatic and bicuspid AS
Operative mortality 10-15% in 1960s

Onset of severe symptoms
T o
i ngina
80 - \\A N Synope
| ' — Fallure
Latent period |
60 - (increasing obstruction, '||
myocardial overload) | 0 2 4 6
| Average survival (years)
40 ||
II
II
70 - | Average death
| (o)
0 | | T T T — T !
0 10 0 30 40 50 60 70 80
Age (years)

Survival (percent)

13.3 milion cases with non-rheumatic
calcific AS (2021)

Majority of patients are older with
degenerative cause

100 o Latent Period
80 / /’
Increasing obstruction, Symptoms
myocardial overload
60 d
40 E
20 Average Age Death
0 ,//1 1 1 L 1 1 1 1 1 1
40 50 60

70 80

Age (years)



EARLY INTERVENTION VERSUS WATCHFUL WAITING

Glaser et al. ] Am Coll Cardiol 2019; 74(1):26-33.

Loss in life expectancy after AVR Periprocedural death in contemporary RCTs

Age-, sex-, and year of SAVR-matched analysis of 23,528 B SAWR
SAVR patients in SWEDEHEART with general population

[ | TAVI
Survival after AVR Loss in life expectancy after AVR
> o Female o Male
§ 75
2 g
£ -] —
8 " 350 1.8%
a 5
3 g 1.5%
= 1 b 2
: ; 0.0% 1.1% 1.1%
v TN 2 25- .9% 9
L S g * . i 0.5% 0.-7% 0.5%
—— Observed —— Expected ; ¢ 0.4% 270 27
0.00{ . ' . 3 00 *, - - -

0 5 10 15 20 <50 50-59 60-69 70-79 280

Time (Vears) Age Groups UK-TAVI PARTNER3  Evolut LR DEDICATE  NOTION 2

Even after successful surgery, life expectancy Risk of mortality are consistently low (<3%) in

contemporary TAVI-SAVR RCTs

does not fully restore to normal.



NATURAL HISTORY OF UNTREATED AS ACROSS DISEASE CONTINUUM

Strange et al. ] Am Coll Cardiol 2019;74:1851-1863; Généreux et al. ] Am Coll Cardiol 2023;82(22):2101-2109.

National Echocardiographic Echocardiographic claims data

Database of Australia From 24 US Hospitals

241,303 individuals from the NEDA 595,120 patients from 24 US hospitals

1.0 60%1 P <0.0001
B < 0.
Age  HR1.07(95% CI1.07-1.07); p < 0.001
Male  HR1.38(95% CI1.36 - 1.41); p < 0.001 .
NoAS  Reference.... 50% - 45.7%
09 Mild  HR1.48 (95% Cl 1.4 - 1.52); p < 0.001 .
Moderate HR 1.94 (95% CI 1.86 - 2.02); p < 0.001 i g9
Severe AS HR 2.07 (95% CI 1.96 - 2.19); p < 0.001 40% 1
R
- - 33.5%
© 0.8 - 5-year mortality z
2 s = 30% -
S (CV-Specific | All-Cause) £ % 29724
‘5,', A \ S ~ 25.0%
2 07 <10.0 mm Hg/ <2.0 m/s 20% 4 s
2 No AS - 215,840 (89.4%) e
5 o 9,306 (10.4%) | 16,606/89,244 (18.6%)  — 13.5%
E Adjusting for AV Area cm? (n = 82,175) 10% - P
10
3064 . 10.0 - 19.9 mm Hg/ 2.0 - 2.9 m/s
500 Mild AS - 17,371 (7.2%) 0% ¥ . . . . . . . .
308 2,038 (28.1%) | 3,262/7,259 (44.9%) 0 6 12 18 24 30 36 42 48
1]
£ o 20.0 -39.0 mm Hg/ 3.0 - 3.9 m/s Months Since Diagnosis
054 %" Moderate AS - 5,425 (2.2%) Number at risk
e sl el o) — Severe 12129 4777 3,093 1901 1172 609 296 133 45
05 +———————— >40.0 mm Hg/ >4.0 ";/S — Moderate-to-Severe{ 3,689 1919 1244 789 479 258 146 65 23
041 o 2 4 80D oW Sz lllg) Moderate 14550 9350 6743 4,446 2981 1785 985 472 160
earsofFllow-Up (From Last Echocardiograph) 626 (50.3%) | 804/1,244 (64.6%) — Mild-to-Moderate { 5796 3778 2722 1,822 1194 714 440 220 86
r T T T T T T T 1 — Mild 34,614 24136 18,262 12,962 8991 5710 3453 1,888 809
0 2 4 6 8 10 12 14 16 None 524,342 375,511 293,809 221,486 161,814 109170 71,655 42,529 20,313
Years of Follow-Up ) 6 12 18 24 30 36 42 48
241,303 169,882 101596 59763 33275 16,690 6651 1912 175 Months Since Diagnosis

eated AS had a higher mortality across the full spectrum of AS severity.




OPTIMAL TIME POINT OF INTERVENTION IN AORTIC STENOSIS

Otto et al. N Engl J Med 2008;359:1395-98; Bing et al. JACC Cardiovasc Imaging 2019;12(2):283-296; Généreux et al. ] Am Coll Cardiol 2022;80:783-800.

Aortic Stenosis Anatomical and functional
- cardiac damage

. T

Myocyte death

1,974 patients from the PARTNER 2 and 3 trials

6.1% 14.5% 51.4% 20.9% 7.1% 40 4
— Baseline Stage 0 P (log rank) < 0.0001
— Baseline Stage 1
— Baseline Stage 2
301 — Baseline Stage 3 28.2%
Baseline Stage 4 = 28.2%
S ”_/—”—JJ
&
£ 20 -
3
Stage O Stage 1 Stage 2 Stage 3 Stage 4 o 14.6%
Stages|/Criteri o7
ages/Criteria O e LV Damage L& ox MitralDamage Pl;lrn_ll_:)i:lal?‘() i‘clia;;lrlrll:tgu:e RV Damage 10

Uareeiz LVzMass It Indexed LA Volume ayiiele Pulm_o nary Moderate-Severe Right i 71%
>115 g/m2 (Male) 5 Hypertension 5 .
>35 mL/m Ventricular Dysfunction
>95 g/m?2 (Female) >60 mm Hg
e 2.5%
Moderate-Severe Mitral Moderate-Severe 0 -
T T T T T T T T

Regurgitation Tricuspid Regurgitation 5 5 5
— 7 1 1 1 1 4
LV Ejection Fraction Atrial Fibrillation 0 3 6 9 5 8
<50% Months From Procedure

Echocardiogram

E/le' >14




2 American @ ESC

Heart European Society

i INDICATIONS FOR AORTIC VALVE INTERVENTIONS: Otirs

B COLLEGE of
S CARDIOLOGY T S e

TIMING OF INTERVENTION

Recommendations AHA/ACC 2020
COR LOE
Symptomatic, severe high-gradient AS 1
Symptomatic, classical low-flow low-gradient AS
With flow reserve. 1
Positive DSE (true severe setenosis)
Without flow reserve, calcium on CT
Symptomatic, paradoxical low-flow low-gradient AS
Positive on careful confirmation (high likelihood of true severe stenosis) 1

Asymptomatic, severe high-gradient AS

LVEF <50% 1 B
Symptoms on exercise test 22 C
A decrease in blood pressure on exercise test C
LVEF <55% without another cause B
Very severe AS (V. >5.0m/s), low-surgical risk 2a B
Rapid progression (V. progression >0.3m/s/year), low-surgical risk 2a B
Markedly elevated BNP, low-surgical risk 2a B
Indications for other cardiac surgery 1 C
Moderate AS

Indications for other cardiac surgery 2b C-EO




MANAGEMENT ASYMPTOMATIC SEVERE AORTIC STENOSIS
CLASS | RECOMMENDATION

Taniguchi et al. JACC Cardiovasc Interv 2018;11:145-157; Das et al. Eur Heart J 2005;26:1309-1313.

LVEF <50% without another cause Symptoms on excercise test

ACC/AHA (COR/LOE) ESC/EACTS (COR/LOE) ACC/AHA (COR/LOE) ESC/EACTS (COR/LOE)
1
v' 3,794 patients with severe AS. v/ 125 patients with severe asymptomatic AS.
v' Composite of aortic valve-related death or HF hospitalization v' Treadmill exercise testing using the modified Bruce protocol
according to LVEF. was performed.
Asymptomatic Pts with conservative therapy
100
§ é r,_]-_t); P —— NO
é %0 g < °F symtoms
1'§ & Log-rank P <0.001 § g ::: o
2 i 23 osf Limiting
o ’ B9 of symtoms
% 40 - 5 — :E’ b t}fg
3 ' e 5} -
-5'_“ 20 il = - ’ (1} E I
U 000 3 e . o : 2 I
T — T T T
0 ! 2 : 4 ) S i A 38 25

Years after diaéno sis



MANAGEMENT ASYMPTOMATIC SEVERE AORTIC STENOSIS

LVEF<50%

Other
Cardiac surgery

Yes

Verify symptom status Traditional risk factors

Very severe AS

AS progression

. Normal
Exercise .
stress test ] Elevated BNP
Severe valve
calcification
Abnormal l Yes
AVR
(dFIXIWAIF)

EARLY TAVR Trial
TAVI vs. Watchful Waiting
among patients with
negative stress test

Novel markers

LVGLS
Biomakers
Cardiac damage

Fibrosis

EVOLVED AS
AVR (TAVI or SAVR) vs.

Watchful Waiting
among patients with
Mid-wall LGE



Recruitment was halted during COVID

-

Decision to halt
recruitment on

pandemic for 5 months

EVOLVED TRIAL - TAVI IN ASYMPTOMATIC SEVERE AS

Loganath al. JAMA 2025;333:213-221.

Primary endpoint

All-cause death or unplanned AS-related hospitalization
(any unplanned admission before or after AVR with syncope, heart failure, chest pain,
ventricular arrythmia, or second- or third-degree heart block attributed to AV disease)

\

Mid-wall LGE |

31 Oct 2022

Asymptomatic severe AS with LVEF>50%

Peak velocity >4.0 m/sec OR 3.5 m/sec if AVAi <0.6 cm2/m?
Routine stress test was not mandated

Screening (N = 427)
Elevated hs-TnT OR ECG criteria for LVH / strain

Elevated hs-TnT OR ECG LVH
N = 278 (62.3%)

on CMR

Randomization
(N = 226)

No LGE (N=49)
Poor quality image (N=3)

Conservative care
N=112

Early intervention
N=114

ITT population
N =113
1 withdrawn

ITT population
N=111
1 withdrawn

40
Hazard ratio, 0.79 (95% Cl, 0.44-1.43); P=.44

30+ e—
Conservative management —I

20

Early intervention

Cumulative incidence, %

10
O_
0 1 2 3 4 5
Time since randomization, y
Nr at risk:
— 113 97 76 65 51 18

— 111 97 71 o 40 17

25/111
(23%)

20/113
(18%)



EVOLVED TRIAL - TAVI IN ASYMPTOMATIC SEVERE AS

Loganath al. JAMA 2025;333:213-221.

86%

49%

Risk reduction | Risk increase

NYHA at 1 year

Early Conservative All-cause death or Unplanned AS-hosp
intervention management 100 Early intervention AS-related hospitalization HR 0.37 (0.16-0.88)
N=113 N=111 < al
e Vedian HR 0.79 (0.44-1.43) 17%
8% éo it 5.5 months E 6%
g 1
g 1
fé: 40 Conservative management | -
= Median i
E 20.2 months b i AVR cs
3 201 i
i
1
1
1
1
!

irhi ; up to 56% up to 43%
W AVR within 12 mo No AVR or died 0 ) 5 3 P ° P ° NYHA | NAHAII  ENYHAIl  ENYHAIV
H AVR after 12 mo before AVR
Time since randomization, y r : , OR0.37 (0_20_0_70)
0.5 1 15
B SAVR ETAVR Favor Early Favor 2% 1%
intervention Conservative _r ’
18% C8% 1

v' 6 Pts in the early
intervention group died
before AVR.

v' Very wide 95% Cl resulting in
imprecise estimates of potential
benefit or harm of early
intervention.

29%

80% 62%

AVR (&)



EARLY TAVR TRIAL - TAVR IN ASYMPTOMATIC SEVERE AS

Généreux et al. N Engl J Med 2025;392:217-227.

Patients asymptomatic, severe AS aged 2
65 years with an STS score < 10% and LVEF
2 50%

N =1578 (2017-2021)

*Stress test performed in 90.6% of patients

TAVR
N = 455 (ITT)

Minimum follow-up 2 years
Median follow-up 3.8 years

442 (97.1%)
available for
primary EP

v

Excluded (N = 677)
313 Class 1 indication
213 anatomical exclusions
32 non-severe AS
29 medical reason
24 other exclusions
66 withdrew consent

Characteristic

Age,y
Female sex
BMI, kg/m?
STS score, %

Low-risk per Heart team

Asymptomatic Criteria

By stress test

KCCQ Score

NT-proBNP, pg/mL

By clinical history only®

76.0+6.0
28.8%
28.4+4.6
1.8+1.0

83.5%

90.3%
9.7%

92.7+8.7

276
(139, 599)

75.6+6.0
33.0%
28.6+4.8
1.7+1.0

83.9%

90.8%
9.2%

92.7+9.4

297
(148, 608)




EARLY TAVR TRIAL - TAVR IN ASYMPTOMATIC SEVERE AS
PRIMARY EP

Généreux et al. N Engl J Med 2025;392:217-227.

Primary Endpoint Death, Stroke, or Unplanned CV Hosp

Non-hierarchical composite of all-cause death, any stroke, or AARA
Median
3.8-Yrs

unplanned CV hospitalization* at a minimum follow-up of 2 years

H TAVR CS
604 cs
. HR [95%Cl]: 0.50 [0.40, 0.63] 45.3%
3 == TAVR <0.001 41.7%
o o . 7%
s o
i 8 40 4
. 35.1%
o >
% (@]
gl
~ 26.8%
£ 2 204 ’
© <
o3 NNT at 2Y ~6 20.9%
c
= /
04 Median follow-up 3.8 years
1 1 1 1 1 1
0 12 24 36 48 60 8.4% 92%
0,
Months from Randomization 2% 6.7%
No. at risk: . 4.2%
TAVR 455 390 363 285 142 103
cs 446 305 266 187 117 46 -
Primary EP All-cause death Any stroke Unlpanned CV hosp

*Unplanned hospitalization for cardiovascular (CV) causes includes aortic-valve interventions (e.g.,
conversion to aortic-valve replacement) within 6 months after randomization in the clinical surveillance
group or aortic-valve reintervention within 6 months after the trial procedure in the TAVR group.



EARLY TAVR TRIAL - TAVR IN ASYMPTOMATIC SEVERE AS

Généreux et al. N Engl J Med 2025;392:217-227.

Time to conversion to AVR Exploratory analysis of the primary EP

B Advanced or acute Progressive signs No symptoms Including only interventions resulting from advanced signs
signs and symptoms and symptoms and symptoms, regardless of timing of intervention
100
;'\o" 100 31 90.4 9.2 5| Hazard ratio, 0.49 (95% Cl, 0.40-0.62)
8 80' 714 e"\i 80
c 5 o 70—
o (7]
'g i g2 60
0 604 % > ] Clinical surveillance .
= 2 O so- i
0] i £ 9 | |
2 40 B g 0 135.6
© o5 307 :
S 204 S 204 : |
: 1o g ;
U 0_ O_I,” I i I I :
0 6 12 24 36 48 60 0 1 2 3 * 3
Months since Randomization Years since Randomization
— 455 391 362 284 140 101
446 326 231 119 45 22 9 446 354 281 186 108 52

Median time from randomization to conversion: 11.1 months The results of the primary EP remained consistent with those of

Median time from symptom onset to conversion: 32 days the primary analysis.



UPSTREAM TREATMENT:
ASYMPTOMATIC SEVERE AORTIC STENOSIS

RECOVERY

Kang et al. N Engl J Med. 2020;382:111-119

Randomized Trial (n=145)
Early surgery vs. conservative care
(Asymptomatic patients with very severe AS)

A Operative Mortality or Death from Cardiovascular Causes

100 404
P=0.003 by log-rank test
90+ P=0.003 by Gray's test
304
X 807 26
o 70 Conservative
% 20+ care
= 60
w
= 50
o
= 404
[
E o
£ 30
o 20
104
0
0 2 4 6 8
Years since Randomization
No. at Risk
Conservative care 72 68 65 36 12
Early surgery 73 73 70 38 13

AVATAR

Banovic et al. Eur Heart J 2024;45:4526-4535

Randomized Trial (n=157)
Early surgery vs. conservative care
(Asymptomatic patients with severe AS, neg ETT)

60% —

50%

40% —

Primary composite endpoint
incidence

20%

10%

HR (95% Cl)

Control 79 61 52 29

0.42 (0.24-0.73)
% —
" T T T T T
0 20 40 60 80
Time (Months)
Participants, n
Early surgery 78 69 67 48 13

"




EARLY INTERVENTION IN PATIENTS WITH ASYMPTOMATIC SEVERE AS
TRIAL CHARACTERISTICS

RECOVERY

Total Nr of patients

145

AVATAR
157

EARLY-TAVR
901

224

Key patient
demographics (mean)

age 64 yrs, Female 51%,
EuroScore 11 0.9%

age 67 yrs, Female 43%,
STS-PROM 1.7%

age 76 yrs, Female 31%,
STS-PROM 1.8%

age 75 yrs, Female 27%,
unknown

Stress test performed

16.6%

100%

90.6%

Not mandatory

Key baseline echo
results (mean)*

V,,ax 5-1 m/sec;
Mean PG 62.7 mmHg;

V..« 4.3 m/sec;
Mean PG 50.7 mmHg;

V,..x 4.3 m/sec;
Mean PG 46.5 mmHg;

V,..x 4.3 m/sec;
Mean PG 45.2 mmHg;

Bicuspid etiology 14% 8.4% 29%

AVR (actual rate) Intervention cs Intervention cs Intervention CS Intervention cs
(100%) (74%) (92.3%) (44.3%) (97.6%) (87.0%) (94%) (77%)

Time from 23 days 700 days 55 days 476 days 14 days 11.1 months 5.5 months 20.2 months

randomization to (=333 days) (=165 days) (=606 days)

intervention (median)

Time from indication to - NA - 123 days - 32 days 100 days

intervention (median) (90-297 days) (18-58 days) (43-146 days)

AVR modality SAVR 100% | SAVR98.1%; | SAVR 100% | SAVR 88.6%; TAVI 100% SAVR 1.8%; SAVR 75%; SAVR 45%;

TAVI 1.9% TAVI 11.4% TAVI 98.2% TAVI 25% TAVI 55%




EARLY INTERVENTION IN PATIENTS WITH ASYMPTOMATIC SEVERE AS
META-ANALYSIS OF 4 RCTs

Généreux et al. ] Am Coll Cardiol 2025;85:912-922.

Study-level meta-analysis of early AVR vs. Clinical surveillance in
patients with asymptomatic severe AS

AVR  CS Pooled HR (95%Cl)
All-cause 70/719 97/708 | A | 0.68
mortality (9.7%) (13.7%) (0.40-1.17)

. 37/719 59/708 , ¢ ; 0.67

CV mortality (5.1%) (8.3%) (0.35-1.29)

18/606 65/597 0.28
HF hosp (3.0%) (10.9%) ' ¢ ' (0.17-0.47)
Unplanned

105/719 226/708 0.40
CVor HF (14.6%) (31.9%) ¢ (0.30-0.53)
hosp

32/719 51/708 . | 0.62
Stroke 155 (7.0%) / \ 4 | (0.40-0.97)

0.1 1 10



EARLY INTERVENTION IN PATIENTS WITH ASYMPTOMATIC SEVERE AS

adapted from lung B et al. Eur Heart J 2023;44:3136—-3148.

/ Major limitations of watchful waltlng\ —

Intervention unavoidable

*  F/U suboptimalin real life

*  Assessment of symptoms challenging

* Risk of sudden death

* Risk of late referral with associated risk of
increased morbidity or mortality

* Risk of irreversible consequences

*  Waiting time for intervention when ‘ ?

\ symptoms occur /

Risk of intervention is low

Asymptomatic severe
aortic stenosis

4 RCTs demonstrate improved outcomes with
earlier intervention

Contra

Major risks of intervention
Interventional mortality/complications
Bleeding
Paravalvular regurgitation
Risks related to permanent pacemaker

Structural valve deterioration
Eariler intervention with biological valves
may imply need for earlier reintervention

Irreversible cardiac damage may be detected
early by careful clinical F/U

Limited generalizability of RCTs performed in
highly selected populations




