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Histoire naturelle de la sténose aortique
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Histoire naturelle de la sténose aortique
Sans traitement...
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Prévalence du RAC

Calcific aortic stenosis
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RAC: beaucoup de patients sous diagnostiques
OXValve Population Cohort Study

Dépistage échocardiographique prospectif chez 2500 habitants
> 65 ans en pratique de médecine générale

Beaucoup de patients non diagnhostiqués

o - . . 0
34% Sclerose aortique; 1,3% RAC Et une prévalence quiva doubler

Total cohort: 2500 (rectangle) 4000
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D’Arcy JL et al. European Heart Journal (2016) 37, 3515-3522



Le RAC: valvulopathie la plus fréequente

EORP Valvular Heart Disease Survey I
Severe native VHD enrolled prospectively
(28 countries, 3-month, 2017)

279 234

(a%) Patient characteristics

Isolated | Previous
*746 primary MR right Interv.
348 secondary MR

Age (years)
143 [67 83] [48 69] [45 68] [60 77] [65 82] [65 81] [59 78]
(3%) 280 yrs (%) 38 6 6 17 33 26 36
Female (%) 43 19 75 44 54 59 21
HF < 1yr. (%) 16 11 17 2 24 25 17
NYHA -1V (%) 37 19 45 47 50 52 26
_ ) _ o A. Fib (%) 14 6 46 35 30 57 32
B Aortic stenosis @ Aortic regurgitation .
] . . S Charlsonindex 4[3-6] 2[1-3] 2[1-3] 3[2-5] 4 [3-6] 4 [3-6] 3 [2-5]
0 Mitral stenosis O Mitral regurgitation Euroscore Ii 19 10 12 20 53 23 3.0
O Isolated right-sided B Multiple left-sided [1.1-3.4] [0.6-1.9] [0.8-2.2] [1.0-4.0] [1.3-4.7] [1.4-4.3] [1.6-6.0]

lung B et al. Circulation. 2019;140:1156-1169



RAC: Quel traitement ?

Traitement Médical:

Aucun traitement pharmacologique n’a démontré son efficacité

dans la prévention ou le ralentissement du RAC.

Lindman BR et al. J Am Coll Cardiol 2021;78:2354-2376.
Desai MY, Braunwald E. JACC. 2025;86:659-672.



RAC: Quel traitement ?

Le remplacement valvulaire aortique

Chirurgie (SAVR) TAVI / TAVR




Percutaneous Transcatheter Implantation of an Aortic Valve
Prosthesis for Calcific Aortic Stenosis
First Human Case Description

Alain Cribier, MD; Helene Eltchaninoff, MD; Assaf Bash, PhD; Nicolas Borenstein, MD;
Christophe Tron, MD; Fabrice Bauer, MD; Genevieve Derumeaux, MD; Frederic Anselme, MD;
Francois Laborde, MD; Martin B. Leon, MD

-,—‘

Circulation 2002; 106:3006-3008



1¢re RCT sur le TAVI: Quel pronostic sans intervention ?

Without intervention AS is a lethal disease AND intervention is effective.

Medical TT vs TAVI in inoperable patients

PARTNER 1B RCT:

Long-Term Outcomes of Inoperable

Patients With Aortic Stenosis Randomly
Assigned to Transcatheter Aortic Valve
Replacement or Standard Therapy

L A B Makkar, MD, Lars G. Svensson, MD, PhD, S \ar Ag

SHOW ALL and Martin B. Laon

Kapadia SR et al. Circulation. 2014;130:1483-1492.
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Estimated risk

(STS score)

RCT of TAVI Trials
Du patient inopérable au patient a faible risque opératoire

xtreme

I PARTNER 1B CoreValve ER
:
5 n = 699 n =795

NOTION

PARTNER 3
n=1000
Evolut LR

n=280

n = 1468

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Time (years)

2018

2019

STS Score

Inoperable Population

PARTNER IB Trial (2010) 11.6
High Risk Population (>8)

PARTNER IA Trial (2011) 11.8

CoreValve US Pivotal Trial (2074) 7.4
Intermediate Risk Population (4-8)

PARTNER Il Trial (2016) 5.8

SURTAVI (2017) 4.5
Low Risk Population (<4)

NOTION Trial (2015) 3.0

PARTNER Ill (2019) 1.9

Evolut Low Risk Trial (2079) 1.9

DEDICATE trial (2024) 1.8

TAVI non inférieur ou supérieur a la chirurgie

Winkel MG et al. Front Cardiovasc Med 2019.

Park, Seoul Valves 2025.



All comers Low risk patients at 1 year
DEDICATE Trial (n=1414)

Mean age 74+4 years, STS: 1.8%,
Balloon expandable HV: 61.4%, Self Expandable HV: 35.1%

Primary Outcome: P

All-Cause Death or S

12
|

9
‘3' — SAWR HR 0.53 (95% CI 0.35-0.79)
g — TAVI P<0.001 for nonferiority
s 2 7 10.0%
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©
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= 5.4%
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8
3
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=
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é T T T T T T T
S 0 2 4 6 8 10 12
Months
At risk

SAVR 697 658 641 631 625 622 619 615 612 608 602 600 591
TAVI 696 680 674 670 668 666 663 661 656 653 651 651 639

Blankenberg S et al. N EnglJ Med 2024;390:1572-83.



Low-risk patients at 5 years

ORIGINAL ARTICLE

Transcatheter Aortic-Valve Replacement
in Low-Risk Patients at Five Years

i A%
V. ;
Q0 PARTNER 3
Y N
o e
. A Death from Any Cause, Stroke, or Rehospitalization
‘ 1007 309 Hazard ratio, 0.79 (95% CI, 0.61-1.02) 27
90+ 25+ P=0.07 22'8
@ 80— 20- Surgery ’
é 704 154 TAVR
(]
"?-5 604 10+
S 504 54
1)
‘E 40+ 0 T T T T 1
S 30- 0 12 24 36 48 60
(7]
[= 8 20
10+
0 T T T T 1
0 12 24 36 48 60
Months since Procedure
No. at Risk
Surgery 454 372 349 328 309 276
TAVR 496 453 434 415 391 353

Aortic valve reintervention:
2.6% TAVR vs 3.0% SAVR

Mack MJ et al. NEJM 2023;389:1949-1960

5-Year Outcomes After Transcatheter or i|
Surgical Aortic Valve Replacement in
Low-Risk Patients With Aortic Stenosis /{) VAN

\ X 74
YAV, i/
° \ \\» A /
Evolut Low Risk % 3
N SN
All-cause mortality or disabling stroke
100 20
Log-rank P value at 5y = 0.47 16.4%
301 15
X o 101 15.5%
g 2
-; 40- A § L] L] L} T L}
& GO 12 24 36 48 60
20
0 T T T T T
0 12 24 36 48 60
Months after procedure
TAVR: 730 715 706 685 651 615 542
Surgery: 684 648 627 595 558 520 475

Aortic valve reintervention:
3.3% TAVR vs 2.5% SAVR

Forrest JK et al. JACC 2025;85:1523-1532



NOTION Trial - 10 years
RCT TAVR (corevalve) vs. SAVR in lower risk patients = 70ans

All-cause mortality, Stroke, Myocardial infarction

100— R p=0.93
— — - 0 3 _
3 90 —— SAVR HR 0.99; 95% CI: 0.74 - 1.32
M oo 80—
o .9 65.59
n © 70 5.5%
< 60 65.5%
i =8 50
28 40-
L O
22 30-
Q z 20_
< 10
U I | | i i i | I I |
0 1 2 3 4 5 6 7 8 9 10
Follow-up
(Years)

TAVI 145 133 128 116 110 93 81 73 65 56 49
SAVR 135 122 118 110 99 92 80 71 60 52 46

Thyregod et al. EHJ 2024



TAVR vs. SAVR in Lower-Risk Patients
Meta-analysis of RCTs: TAVR vs. SAVR

Meta-analysis of 6 trials enrolling 5,341 lower-risk

patients with severe aortic stenosis

All-Cause Death in lower-risk Trials

_—
& 200 —sawR
-i;u ===TAVR
@
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e
°
g
3 107
v ¥ g
&=
2,717 patients randomized to TAVR 2,624 patients randomized to SAVR ,g 57
©
5 01
(W] T T 1 1 T T
0 12 24 36 48 60
Time (Months)
Number at Risk
SAVR 2,608 2,225 1,133 1,073 995 44
TAVR 2,712 2,425 1,301 1,240 1,155 506
|
v
YAll-cause death ¥ All-cause death or disabling stroke <—Stroke .
HR: 0.80; HR: 0.81; HR: 0.97; Most patients have not yet undergone 5-year follow-up...
95% Cl: 0.66-0.97; P = 0.02 95% Cl: 0.68-0.96; P = 0.01 95% Cl: 0.74-1.26; P = 0.80

Rohin K. Reddy et al. JACC 2025; 85:926-940.



2025 ESC/EACTS Guidelines for the
management of valvular heart disease

Management of patients with severe aortic stenosis.

Heart Team evaluationf
(Class )
A
( N
v 4 v A
Al Patients >70 years
Patients <70 years : 9 with a tricuspid

: S candidates for :
if surgical risk is low aortic valve

abloprosthess if anatomy is suitable

SAVR SAVR or TAVI TAVI
(Class ) (Class 1) (Class I)

\ S

Praz F et al. European Heart Journal (2025) 00, 1-7.



2025 ESC/EACTS Guidelines for the
management of valvular heart disease

Management of patients with severe aortic stenosis.

Heart Team evaluationf
(Class )
A
— | )
Al Patients >70 years
Patients <70 years : 9 with a tricuspid
: S candidates for :
if surgical risk is low aortic valve

abloprosthess if anatomy is suitable

SAVR SAVR or TAVI TAVI
(Class ) (Class 1) (Class I)
\_ Yy

Praz F et al. European Heart Journal (2025) 00, 1-7.




2025 ESC/EACTS Guidelines for the
management of valvular heart disease

Management of patients with severe aortic stenosis.

Heart Team evaluationf
(Class )
( ) - )
Al Patients >70 years
Patients <70 years : 9 with a tricuspid
: S candidates for :
if surgical risk is low aortic valve

abloprosthess if anatomy is suitable

SAVR SAVR or TAVI TAVI
(Class ) (Class 1) (Class I)
y

\.

Praz F et al. European Heart Journal (2025) 00, 1-7.



Facteurs a considérer pour décider du mode d’intervention

Favours SAVR Favours TAVI
<70 years Age >70 years
* Hostile annulus or LVOT calcification * Transfemoral access suitable for TAVI
¢ Bicuspid aortic valve Anatomic * Porcelain aorta
¢ Annulus dimensions unsuitable for TAVI features « Intact coronary artery bypass grafts
* Risk of coronary obstruction « Severe chest deformity or scoliosis
* Other relevant primary VHD * Comorbidities or cardiac conditions
* Complex CAD Concomitant increasing surgical risk
* Aortic root or ascending aortic aneurysm conditions? * Frailty
« Septal hypertrophy requiring myectomy * Sequelae of chest radiation
Lifetime management®

Anticipate repeat procedure options and risks, when selecting modality and valve type at index procedure

Redo SAVR: risk of redo surgery

SAVR after TAVI: increased risk associated with THV explantation

Valve-in-valve TAVI: risk of coronary obstruction, impaired coronary access, prosthesis—patient mismatch

Praz F et al. European Heart Journal (2025) 00, 1-7.



2025 ESC/EACTS Guidelines for the , .
management of valvular heart disease RAC serré symptomatique

c— et asymptomatique....
I

[ @ o SymptomsP ® N
LVEF <50% without another cause ®
Heart Team evaluationf
(Class )

Presence of one or more of the following:
» High-gradient AS
- Severe valve calcification® and V ,,ax progression =0.3 m/s/year
- Elevated BNP or NT-proBNP levels attributable to ASd f 1
- LVEF <55% attributable to AS e 5
- Exercise test with sustained fall in BP >20 mmHg ini atients >/0Q years

Patients <70 years e with a tricuspid

aortic valve

a bioprosthesis if anatomy is suitable

oot il LS SAVR SAVR or TAVI TAVI
% (Class I (Class I) (Class )

é if surgical risk is low candidates for

Intervention
(Class lla)
v I v v
Close active surveillancee Heart Team evaluationf
(Class 1)

e Praz F et al. European Heart Journal (2025) 00, 1-7.



Evolution de I’offre TAVI en France

Trends in aortic valve replacement for aortic
stenosis: a French nationwide study

Number of AVR performed yearly
26000

24000 2w 2w AILAVR

22000
19949
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17247
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15334
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11817 12385 518

12699 15,00 usum” TAVR

11982
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12684

10000 g, T s ¥, mah AlLSAVR
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253 2337
0 1408
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-#-All AVR —+AllSAVR -—+Isolated SAVR -e-TAVR -+Combined SAVR

N GuyenV et al. European Heart Journal (2022) 43, 666-679

Activité TAVI en France
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Source: industriels

Benameur H. High Tech Marseilles 2025
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Prise en charge du RAC en France (selon I’age)

Nationwide administrative database

(107 397 pts traited for AVR, 2015 -2020)
98%

Proportion of AVR by TAVR

O a N

Age <65 Age 65-80 Age >80
Years Years Years

m 2015 m 2016 m 2017 m 2018 © 2019 m 2020
Prosperi-Porta G et al. ] Am Coll Cardiol 2023;82:1889-1902



TAVI: la technique



Evolution of TAVI patients and techniques
over the past decade: The French TAVI

registries
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Overall number of patients = 84,783 ; * only 224 TAVI patients were analyzed in 2012
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Didier R et al. Archives of Cardiovascular Disease 115 (2022) 206—213



Simplification de la procédure
Hier —> Aujourd’hui

Standard TAVI Minimalist TAVI
X-ray Tecs A-ray lec
aCp aCp
— e e e —————————————— e e —

sn Eamndlpﬂ'.lhr Emergency

Materials
Emergency

An: Anaesthesialogist

E: Echacardiographist

N: Murse

EM: Circulating nurse

P'-S Product specialist

C3: Cardiac surgeon ‘
o -

&S @ &

e =
e

L}
e e

Operating room, cardiac surgeon and

¢

g
__
d*b a*p

‘ anaesthesiol ogist available next door
AG Anesthésie locale
Acceés chirugical ‘ Acceés percutanée (pre-closing)
Voie secondaire fémorale Voie secondaire radiale

Sonde d’entrainement VD Stimulation sur Guide VG

Barbanti M et al. Eurolntervention 2017;13:AA11-AA21



Simplification de la procédure
Hier —> Aujourd’hui

Standard TAVI Minimalist TAVI
X-ray Tecs A-ray lec

o b | Cp

Fidp: First operator Materials Materials
50p: Second operator ‘ Emergency Emergency
g e

HPCI Like appr;ac%

e
® @

&L @ & & B
L :
’? ==

Operating room, cardiac surgeon and

‘ anaesthesiol ogist available next door
AG Anesthésie locale
Acceés chirugical ‘ Acceés percutanée (pre-closing)
Voie secondaire fémorale Voie secondaire radiale

Sonde d’entrainement VD Stimulation sur Guide VG

Barbanti M et al. Eurolntervention 2017;13:AA11-AA21



LPPR prostheses in sept 2025

Sapien 3 Ultra Evolut Fx Navitor
Balloon-Expandable Self-Expandable Self-Expandable

Whatever the operative risk High operative risk






Sapien 3 Valve in Practice
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Romagnoli E et al. JC Heart & Vasculature 55 (2024) 101523






Rés B | Itats CI i N i q ues JAMA Cardiology | Original Investigation

Trends in Transcatheter Aortic Valve Replacement Outcomes
Insights From the STS/ACC TVT Registry

210 495 pts; median age 79 (73-85) yrs, 43% were female; STS 3.3%

E’ In-hospital mortality, 30-d mortality, and 30-d composite events

14+
® 30-d Composite events
121 30-d Death
® |[n-hospital death
107’ .
30-d Composite events
8- Death; stroke; stage 3 AKI; major, LT, or disabling bleeding; moderate or severe PVL
O
w
X g
44
P=.10
()
T o+ o>+ o+ +—* |n-hospital death
0 :
Ql Q@ Q@ 04 Q1 Q Q@ Q4 Q Q@ 0 Q04 QI
2019 2020 2021 2022

Year and quarter

Arnold SV et al. JAMACardiol.2024;9(12):1115-1123.



Rés U Itats CI i N i q ues JAMA Cardiology | Original Investigation

Trends in Transcatheter Aortic Valve Replacement Outcomes
Insights From the STS/ACC TVT Registry

B | 30-d Major complications 210 495 pts; median age 79 (73-85) yrs, 43% were female; STS 3.3%

14+

® New pacemaker 4 Major vascular complication M Stroke

12 \_Mate/severe PVL ® AKI3
—eo—o New Pace Maker

Stroke

Major vascular complication

Q1 Q2 Q@ Q4 Q1 Q2 a3 Q4| Q1 Q2 Q@ Q4 . Ql |
2019 2020 2021 2022
Year and quarter

Arnold SV et al. JAMACardiol.2024;9(12):1115-1123.



CENTRAL ILLUSTRATION Schematic of the Conduction System's Topographic Anatomy and Its Corresponding CT Anatomic Landmarks

Hamdan, A. et al. J Am Coll Cardiol Intv. 2015; 8(9):1218-28.

(A) Illustration of the conduction system's topographic anatomy. Contrast-enhanced CT coronal view with (B) and without (C) superimposed illustration of the
conduction system. Since the penetrating bundle of His emerges just below the membranous septum at the left ventricular surface, membranous septum (MS) length
(arrows) serves as an anatomic surrogate of the distance between aortic annulus and the exit point of the bundle of His. AVN = atrioventricular node; CFB = central
fibrous body; CS = coronary sinus; CT = computed tomography; His b = penetrating section of the His bundle; LBB = left bundle branch; MS = membranous septum;
RA = right atrium; RBB = right bundle branch; RV = right ventricle; TT = tendon of Todazo; TV = tricuspid valve. Adapted from Yen Ho and Ernst (2), used with
permission from Cardiotext Publishing.




Résultats cliniques

Evolution of TAVI patients and techniques
over the past decade: The French TAVI

registries

Length of stay (days)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year of TAVI procedures
Overall number of patients = 84,783 ; * only 224 TAVI patients were analyzed in 2012

Didier R et al. Archives of Cardiovascular Disease 115 (2022) 206—213.



Antithrombotic therapy
following biological heart Ll
valve implantation or
surgical valve repair

Suivi post-TAVI

MVR/TVR

-
SAVR
I I : ;

? 9

OAC
long term
(Class )

ASA for
12 months
(Class )

ASA long term
after first
12 months
(Class lla)

e

\

MV/TV Aortic
surgical repair surgical repair

[ I [ |

Indication for long-term anticoagulation

Praz F et al. European Heart Journal (2025) 00, 1-7.

@Esc @ EACTS



Suivi post-TAVI

Suivi clinique et ETT dans les 3 mois post-implantation, a 1 an puis tous les ans

Bioprosthetic Valve Dysfunction (VARC-3)

Is the dysfunction related to intrinsic permanent changes to the prosthetic valve?
YES NO l
v
Structural Valve Deterioration ~ Non-Structural Valve Dysf » mﬂ‘l‘.ﬂ%
Intrinsic permanent changes to the prosthetic valve, including wear and tear, leaflet ‘Any abnormality, not intrinsic to the prosthetic vah Meeting of least
. i X . P e PR LA e one of the following
disruption, flail leaflet, leaflet fibrosis and/or calcification, strut fracture resulting in valve dysfunction. criteria: (1)
Fulfillment of the
< Duke endocarditis
Are there hemodynamic changes? criteria (2) Evidence
m YES of abscess, pus, or
vegetation
¥ = ______ confirmed as
Stage 1 Stage 2 secondary to
Morphological Valve Moderate hemodynamic valve l infection by
Deterioration: deterioration (HVD) e — histological or
Intrinsic permanent changes to Increase in mean transvalvular ; eI <30 "!’."" If BMI ““'!"“"‘ microbiological
the prosthetic valve, including gradient 210 mmHg resulting in Severity N:;;' EOA Severity m:;;l EOA studies during re-
leaflet tear, disruption, flail mean gradient 220 mmHgt with fomne) (o) operation; (3)
leaflet, leaflet fibrosis and/or concomitant decrease in EOA >0.3 Insignificant >0.85 Insignificant >0.70 Evidence of abscess,
calcification, strut fracture cm?or >25% and/or decrease in Moderate 085066 Moderate 070056 pus, or vegetation
without significant Doppler velocity index 20.1 or N ; confirmed on
hemodynamic changes. >20% compared to s o severe 0 autopsy.
echocardiographic assessment
performed 1 to 3 months post-
procedure,
OR
New occurrence or increase of >1
grade of intraprosthetic AR

resulting in > moderate AR.

1This criteria for hemodynamic dysfunction

assumes normal flow.

Praz F et al. European Heart Journal (2025) 00, 1-7.

Généreux, P. ) Am Coll Cardiol. 2021;77(21):2717-46.




Take Home Message
TAVI

Le rétrécissement aortique continue de croitre avec le vieillissement démographique.

Le TAVI a démontré son efficacité par rapport a la chirurgie a la fois chez le patient a haut
risque, a risque intermédiaire et a bas risque.

Il est dorénavant recommandé en premiere intention chez les patients de plus de 70 ans avec
valve tricuspide et anatomie favorable.

A la faveur des innovations techniques, la procédure est dorénavant plus simple et plus sure.

Restent en suspens de nombreuses questions: les troubles conductifs, la durabilité, la gestion
des dégénérescences ? Etc...
Merci

cedric.delhaye@chu-lille.fr
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