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Conflits d’intérét

e Aucun avec lI'industrie

 Discutable avec les patients...



« Je suis porteur d’un Rao serre
asymptomatique, dois je me faire opérer? »
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A) Symptomatic aortic stenosis Class® Level®

—O— Aortic valve replacement
60 -

Survival (%)

Intervention is recommended in symptomatic
patients with severe, high-gradient aortic steno-
sis [mean gradient >40 mmHg, peak velocity

>4 0 ml/s, and valve area <1.0 cm? (or <0.6 cm?/
m:a)]_235,236

20 4

Number at risk
Aortic valve replacement 125 87 51 35 9 0
No surgery 19 8 2 1 0

Vahanian. EHJ. 2021 Schwartz. Circulation 1982



Cas clinique...de patients asymptomatiques
gue NoUsS Ne connaissions pas encore...

Mr F. en 2019
82 ans
Ancien kiné
Footing. Musculation douce.
Voyages.

Découverte fortuite Rao serré.

Gmoy 75mmHg
Bon VG

Watchfull waiting

Mme E. en 2018
83 ans.
Vit avec sa fille a domicile

Rao avec surface 0,8cm?
Gmoy 25mmHg
Bon VG

Est il vraiment serré?
On verra I'an prochain...

Mme F. en 2018
85 ans.
Vit seule dans sa maison
Aides légeres

Rao connu devenu serré
Bon VG
Gmoy 55mmHg
SVAo 0,5cm?%/m?

Watchfull waiting




La crainte du cardiologue...

ENTRE 1 ET 3% CHEZ LES ASYMPTOMATIQUES*
*Genereux. JACC. 2016



Mortalité du RAO

e Suivi prospectif de 2703 Rao :

* Suivi régional de deux ans

, , Cardiovascular 200 (44.7)
* 40% légers/ 40% modérés / 20 % Heart failure 101 226)
s A Sudden death 60 (13.4)

severes Stroke 17(3.8)

’ \ . . Limb ischemia T (16}

448 déces (17%) avant chirurgie e 5(11)

Other cardiovascular 10(2.2)
Non cardiovascular 186 (41.5)

E All-cause mortality & Cancer 22 (1 33}
] Severe AS SEPSIS 2 (ﬁB)

% 40 Renal failure 17 (3.8)

o s Respiratory failure 1227

g Voderate AS Suicide or accident 11 (2.5)

§ 20 Mild AS Other non cardiovascular 40 (8.9)
Z 10 Unknown 62 (13.9)

Age- and sex-matched general population - -
O.
0 1 2 3
Follow-up, y
No. at risk
Mild 1154 1063 815 203

Coisne. JAMA Cardiol. 2020



La crainte du patient...
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Carabello. Circulation. 2012
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1007 {arard ratio, 0.56 (95% Cl, 0.43-0.73)
F 99 pcoom
g B0 8.0 CENTRAL ILLUSTRATION Time-to-Event Curves and Disease-Specific Health Status in TAVR Versus Surgery Through
3 70 2
3 &0 Standard therapy 2Years
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4 TAVR - =
£ 3 F 204 £20 1
w® 20 — )
g 174% _g
1o §
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0 6 12 18 24 5 11.5% 4 TR T)
£ =10 4 - - -year =
Months since Randomization ; 10 F10 ¥ 7::21;3?;‘32‘11 077 [039-1.55)
£ T 2opear HR[95% 011 = & i p= 047
No. at Risk g 0563 [n.;;-‘%aa] a8 P
TAVR 179 138 124 110 83 2 Toyear HR [95% C1] = i 5 2% 18%
Standard 179 121 5 62 42 S 0521050k ;E 1.0% U
ps
thelapy a8 0% T T T T 80 T T T T
0 6 12 18 24 0 6 12 18 24
Months from Procedure Months from Procedure
Al -to-Treat Pop Number at risk: Number at risk:
07 Hazard ratio, 0.89 (95% Cl, 0.73-1.09) — Surgery 454 379 37 357 345 — Surgery 454 431 424 410 400
100 o FOB — TAVR 496 462 453 444 43 — TAVR 496 493 490 483 472
90
80— 304
o 5
E %} 70 211 C p<0.001 p=0.03 p=0.002
DR 20+ 16.4 100
>2 60 Surgery 193
<q 14.5
E® 50 10 80 A
L 3 40 TAVR 2
=.2 30 0 T T T T T T T | < 50 -
ga b 0 3 6 9 12 15 18 21 24 n
85 a0 5 40
g i
104 / %
O T T T T T T T 1 20 7
0 3 6 9 12 15 18 21 24
Months since Procedure 0 ¥ T T T Y T 1
| TAVR Surgery  TAVR Surgery  TAVR Surgery
No. at Risk 1Month 12 Months 24 Months
TAVR 1011 918 901 870 842 825 811 801 774
Surgery 1021 838 812 783 770 747 735 717 695 1 Dead @ Worse B No Change M Small Improvement
Moderate Improvement i Large Improvement

Leon, M.B. et al. J Am Coll Cardiol. 2021;77(9):1149-61.
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Le TAVI au 4¢me gge

Percent

100

80 ~

Survival

Estimated 2-year survival

76.0% (95% Cl 74.1 and 77.8)

= 62.8% (95% C155.3 and 71.4)

log-rank p<0.001

0 1 2 Years since procedure
2183 1939 1820 1540 1324 Numbers at risk

153 133 120 94 72
Reference line illustrating the average survival of 81 year olds (48.7% women) in Germany

Reference line illustrating the average survival of 82 year olds (69.3% women) in Germany

Percent
100 —

80

60 |

40

N NYHA|
1 NYHALl
[0 NYHAI
E NYHA NV

Before TAVR After TAVR

Zadrozny. Journal of cardiology. 2021



WESC

European Society
of Cardiology

B) Asymptomatic patients with severe aortic stenosis
Intervention is recommended in asymptomatic
patients with severe aortic stenosis and systolic
LV dysfunction (LVEF <50%) without another
cause S8

Intervention is recommended in asymptomatic
patients with severe aortic stenosis and demon-

strable symptoms on exercise testing.

Vahanian. EHJ. 2021



Effort chez 'asymptomatique

* 50% de positivité :
* Symptomes
* Absence d’élévation de la TA
e Dépression du segment ST

* Mortalité *6 quand test positif

* Peut étre couplé a I'échographie
* Augmentation du Gmoy 20mmHg

Amato. BMJ. 2001 Genereux. JACC. 2016



Altération fonction systolique

—_E__' Overall survival by LVEF
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Overall Survival, %

p < 0.001 (Log-Rank)

1 2 3
Time Since Severe AS Diagnosis (Years) + s . ‘ : ’ ;
No. at risk 12 24 36 48 60 72
LVEF 260% 581 505 442 374 253 150 Follow-up Time, mo
50 < LVEF <60% 151 m 94 77 47 21 No. at risk
LVEF<50% 196 106 78 55 33 18 9 LVEF >65% 19
LVEF 60%-65% 24
— LVEF 260% — 50s< LVEF <60% — LVEF <50% LVEF <60% 15

o
o

Ito. JACC. 2018 Lancellotti. JAMA Cardiol. 2018



Altération de la fonction systolique

B 100

80

604 T

Cumulative Survival (%)

iis M
20 - T
p < 0.001 (Log-Rank) Lo =y
O T T T T T .!
0 1 2 3 4 5 6
Time Since Severe AS Diagnosis (Years)
\o. at risk
AVR (+)
LVEF 250% 450 420 384 335 227 143 68
LVEF <50% 66 53 46 34 25 13 9
AVR (-)

LVEF =50% 282 196 151 16 73 28 14
LVEF <50% 130 54 33 22 9 6

- AVR (+), LVEF 250% -- AVR (-), LVEF 250%
— AVR (+), LVEF <50% -~ AVR (), LVEF <50%

. Non corrigée par la chirurgie



Alteration fonction systolique

Everet. JACC. 2020
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3 mmHg o ‘.‘ "

Patient 1 = Mr F. 85 ans... s ———

* Décision de watchfull waiting :
e CS a trois mois
e Puis n’est jamais revenu

* Dyspnée depuis 2mois

* Lipothymies séveres lorsqu’il fait
ses abdos....







Existe-t-il des marqueurs
d’évolutivité du Rao ?



Marqgueurs Anatomiques

Calcium Measurement Thresholds of Aortic Valve Calcification

Wi Men
AR 2085 AU

|l| Overall survival by peak aortic jet velocity
100
%“t——-—._L Peal aortic jet velocity
<4 mfs?
80 1 <4ms
=
2 60
=
o Peal aortic jet velocity
% 40 4-<5m/s? :j;.mn:- ga.nec
2 2 1000 1 % 1000 A
© 35 Peak aortic jet velocity 25 m/s '_g Aft=l=grcess mortality % i1 =emcass martality
EU-Qﬁ % s
E 2
0 T T T T T T T 1 Woman K Man
0 12 24 36 48 60 72 84 96 x i o T e T 3o sto | 70 oho
FOUOW*UD Tfme' mo AT (AL ) BT (AL CmT)
No. at risk 1007
Peak aortic jet velocity <4 m/s 388 161 33 8 4 g = g o
Peak aortic jet velocity 4-<5m/s 370 145 25 6 1 s | TR T T hememne
Peak aortic jet velocity 25 m/s 103 15 1 0 0 1E 0
a A0 2% tB%
ﬁ Severe VLA
g 207 HR: 3.76(2.58-5,22); p=0.0001
o Adiusted HR: 2.22 (1.40-3.52); p=0.001*

1] 1 2 3 4 5 & T & 9 10
Follow-up, (years)

Lancellotti. JAMA cardiol. 2018 Clavel MA. JACC. 2014



Margueurs de Dysfonction VG

FIGURE 4 Kaplan-Meier Survival Curves

100 =

8O 4

60

Survival, %

40 -

p < 0.0001
20

0 T T T

0 05 1 15 2 25 3
Follow-Up, Years
Patients remaining at risk
— 722 547 34 173
— 35 212 128 74

35

ns
51

45

100 =

804

60 4

Survival, %

404

p<0.0001
20 4

0 T T T

o o5 1 15

Patients remaining at risk
— 513 397
— 221 140

2 25 3 35 4 4.5
Follow-Up, Years

2581 132 99
87 58 45

longitudinal strain.

Kaplan-Meier survival curves stratified according to left ventricular global longitudinal strain in the whole cohort (A) and in patients with left
ventricular ejection fraction =60% (B). Percentage in the graphs are survival rate at 2- and 4-year follow-up. LVGLS — left ventricular global

Magne. JACC cardiovasc Imag. 2019

B

Percentage I
of mortality, (%) ____ HR*:1.73; p<0.0001

HR*:1.66; p<0.0001

within T

1<BNP ratio<2 __‘-‘—1——___,__________
normal range (n=390) 2<BNP ratio<3
(BNP ratio<l) (n=226) BNP ratio=3
(n=481) (n=856)

Groups of BNP ratio

Clavel. JACC. 2014




Mme E. 89 ans

* N’a pas revu au final son
cardiologue depuis...

* « Asymptomatique » jusqu’a un
sub OAP

* Passage en FA lors du bilan
préopératoire

e Arrive clairement affaiblit lors de
son TAVI




-] L
A ssAo Vmax 0.5m/s
ssAo Vmoy 0.4m/s
ssAo GDmax 1 mmHg
ssAo GDmoy 1 mmHg
ssAoITV 12cm
ssAo Durée 277 ms
FC 89 BPM
VG Véjec (dop) 42 ml
VG DébitCard 3.7 I/min |
[T

G5=-11.7%

STRAIN -11%
: SCORE CALCIQUE 2750

VA Surf {Vmax) 0.57 cm|
VA Surf (ITV] 2
VA Vi
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MAIS...

Intervention should be considered in asympto-

matic patients with LVEF >55% and a normal ° ASSOCléS é Ia mortallté’ mals Ie

exercise test if the procedural risk is low and

one of the following parameters is present: rem p | aceme nt am é | |O re't'l I |eS

e Very severe aortic stenosis (mean gradient P
>60 mmHg or V,.. >5 m/s).”** Choses .

e Severe valve calcification (ideally assessed by lla B

e Assez tardifs

CCT) and V.., progression 20.3 m/s/

year.1 64,189,243

e Markedly elevated BNP levels (>3 x age- and ¢ I ntég rent peu |a Ca paCIté d’u N
sex-corrected normal range) confirmed by coeur d e to I é rer un Ra O se rré

repeated measurements and without other

explanation.®*1""



Introduction au « Staging »

GURE 2 Risk Stratification of Aortic Stenosis Based on the Extent of Cardiac Damage

Eiiit

Reproduced with permission of European Society of Cardiology from Genereux et al. (48). LV = left ventricular; RV = right ventricular.




Le « staging » du Rao symptomatique

CENTRAL ILLUSTRATION Clinical Outcomes of Stages of Cardiac Damage in a Real-World Multicenter Severe
ic Aortic is Cohort

ymp

Staging Classification According to Extent of Cardiac Damage

FIGURE 2 Distribution of Stages of Cardiac Damage in Total Population

Left ventricular Left atrial or mitral y or Right ventri
damage valve damage tricuspid valve damage damage
24% (N = 282) 49% (N = 588) 7% (N = 82) 12% (N =140) [ Stage O - no cardiac damage (N = 97)

Stage 1 - LV damage (N = 282)

Total = 1189
Outcomes According to Stages of Cardiac Damage M Stage2 - LA or MV damage (N =558)
[l Stage 3 - Pulmonary vasculature or TV damage (N = 82)

-E 80 W Stage 4 - RV damage (N =140)

- @ g
L60 staged F § 60
'E Stage 3 a'i 2
& £ 8
@ 40 Stage2 M F 40
9 g g LA = left atrial; LV = left ventricular; MV = mitral valve; RV = right ventricular; TV = tricuspid valve.
] Gl
Y 20 T e § 85
= ’ 5S¢

3 Log-rank 32 93.43; P < 0.001 E o }—"J Log-rank ;? 70.10; P < 0.001

0 12 24 36 48 60 o 12 24 36 48 60
Time from Diagnosis to Event (Months) Time from Diagnosis to Event (Months)

Vollema, E.M. et al. J Am Coll Cardiol. 2019;74(4):538-49.

(Top) After classification of patients with symptomatic severe AS according to the recently proposed staging system based an the presence and extent of extra-sortic
wvalvular cardiac injury on echocardiography, a high prevalence of cardiac damage (e.q., left atrial enlargement and right ventricular dysfunction) was seen in the study
population. (Bottom) For bath all-cause martality (left) and the combined outcome of all-cause mortality, stroke, and cardiac rehospitalization (right), the more
advanced stages (Le., Stage =2) showed significantly higher cumulative 5-year event rates.

Mara Vollema. JACC. 2019



Le « staging »du Rao asymptomatique

Apres chirurgie

A Stages3-4: HR = 3.96 (95% C11.82 - 8.63), p = 0.001
801 Stage2:  HR=2.99(95% Ci145 - 6.16), p = 0.003 75.2%
5 70 Stage1:  HR=1.86 (95% CI 0.85 - 4.07), p = 012 70.9%
All-Cause Mortality | SE9e0:  Reference

Z 50
50 1 HR*: 1.31(95% C1 1.06 - 1.61), p = 0.01 2 il ris
o
8 304
41% 20 1 17.9%

10 A
Log-rank: p = 0.0003

32% e
]_,_l_'_ 0 2 4 6 8
26% Follow-Up, (Years)
Number at risk
— Stages3-4 104 31 n 5 3
20% — Stage 2 339 122 57 24 9
Stage1 197 57 23 9 6
— Stage 0 89 27 13 8 3
B 80 | Stages3-4: HR=9.82 (95% C12.29 - 42.2), p = 0.002
Stage2:  HR=5.44 (95% C1132-2.5), p=0.02
~ 70 stage1:  HR =3.92 (95% C1 0.90 - 17.2), p = 0.09 69.3%
§ 60 4 Stage0: Reference
- - . - - =
0 2 4 6 8 g 50 A
Follow-Up, (Years) E 40 Log-rank: p = 0.0009 39.9%
=
— Stages 3-4 — Stage 2 Stage1l —— StageO E 301 28.9%
£ 20/ .
A h . . 3 10 4
vant chiru rgie 5 51%
0 2 4 6 8
Follow-Up, (Years)
MNumber at risk
—Stages3-4 104 31 n 5 3
— Stage 2 339 122 57 24 ]
Stage1 197 57 23 9 6
— Stage 0 89 27 13 8 3
Tastet. JACC. 2019 9



CENTRAL ILLUSTRATION: Impact of Cardiac Damage on Health Status After

Aortic Valve Replacement

Baseline Stage of Cardiac Aortic Valve 1-Year Post-AVR Change in Impact of Baseline and Change in Cardiac Damage
Damage (N =1,974) Replacement (AVR) Stage of Cardiac Damage on 1-Year Health Status

Stage 0 (6.1%)
No cardiac damage TAVR 60%
(1,180/1,974)
Stage 1(14.5%) f
damage

«+ Increased LV mass index
>115 g/m?(male), >95 g/m? (female)
«Efe'>14

* LV EF <50%

Stage 2 (51.4%)
LA or mitral damage

+ Moderate-severe MR
« Atrial fibrillation
« Indexed LA volume

>34mL/m* SAVR 40%

Stage 3 (20.9%) 794[ 1,974)
Pulmonary vasculature
or tricuspid damage

+SPAP 260 mm Hg
* Moderate-severe TR

Stage 4 (7.1%)
RV damage

« Moderate-severe
RV dysfunction

Health Status 1-Year Post-AVR
According to Baseline Cardiac Damage

¥ Poor QoL*
Improvement W Death s
15.6% 404 P<0.0001

604

29.0%

19.6%
10.6% I
LI

Stage0 Stage1 Stage2 Stage3 Stage4d
N=13 N=260 N=902 N=342 N=128

AKCCQ-0S 1-Year Post-AVR
by ACardiac Damage Stage

Death or Poor QoL at 1 Year (%)

No Change
57.9%

40..
+26.8
304 P <0.0001** +21.4 (242'29'4)
Deterioration +17.5 (20.0,22.7)
201 (15.4,19.5)

26.5%

3

AKCCQ-0S 1-Year Post-AVR

Deterioration  No Change Improvement
ACardiac Damage 1-Year Post-AVR

In a multivariable model, each 1-stage increase in baseline cardiac damage
was associated with a 24% increase in the odds of death or poor QoL
(95% ClI: 9%-41%), P = 0.001

Généreux P, et al. J Am Coll Cardiol. 2023;81(8):743-752.




Mme F. 89 ans.

* Asymptomatique avec watchfull
waiting correct (Tous les 6 mois)

DVI 0.18
1 VA Vmax 47 mls

i 53m: .. b * Dyspnée tres recente
N F . s
: * Bilan pré TAVI

* OAP apres la coronarographie
Chute le lendemain
Fracture de la clavicule

Syndrome post chute
* AEG...

116 cm

74 BPM
0.18

IP
b o b e M
;‘n”‘\. It 0

; »‘**"M" o,




) &
1 OGs Long (A4C) 5cm
OGs Surf(A4C) 20 cm2
OG Vol tS (A4CS-L) 69 ml
OG Vol tS (A4Csim) 58 ml

48ml/m? = grade 2
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Pour finir, La confrontation!



CENTRAL ILLUSTRATION Cumulative Outcomes: Conservative Versus Initial AVR Strategies

Surgical AVR or TAVI

100+
Log Rank p <0.001
*
"-; 80—~ —— Conservative Group
% | = Inital AVR Group
=2 604 |
£
o
2 40
=
g
5 204
-
o

e
w.

1 2 3
Years After Diagnosis

[ [
Interval 0 Day 30 Days 1 Year 3 Years 5 Years
Chirurgie e Attente
Patients with at Least One Event o 24 B84 106
Patients at Risk 2 27 229 ni 38

Inital AVR Group
Patients with at Least One Event 1 287
Patients at Risk o)) 204 1

précoce symptomes

. Log Rank p = 0,009

F

< 80 e CONSETVATIVE GIOLD

E —— |nital AVR Group

F 604

=

2 404

=

S

E 20

o

) — 15.4
|
T I T T 1
[ 1 . 3 4 5
Years After Diagnosis

Interval 0 Day 30 Days 1 Year 3 Years 5 Years
Conservative Group
Patients with at Least One Event 3 20 48 60
Fatlents at Risk 291 213 252 178 72
Inital AVR Group
Patlents with at Least One Event 1 14 F 3
Patients at Risk 291 286 266 188 ]

Tanaguchi. JACC. 2015



AVATAR STUD

197 assessed for eligibility

40 excluded:
- 26 not meeting inclusion criteria
-14 ined to participat

157 randomized
|

| |

79 allocated to conservative treatment group:

78 allocated to early surgery group
no crossover to early surgery group

L

79 included in the intention to treat 78 included in the intention lo treat
analysis analysis

6 did not receive allocated intervention:
1 had chronic urinary infection
l—»| 1 had unresolved streptococcus infection
1 died prior to valve surgery
2 declined the surgery
1 lost contact prior to surgery

79 included in the additional itivity 72 included in the additional sensitivity
analysis analysis

50%

40%

[#%]
o
i

Mortality, %
no
o
2

10%

0%

Conservative Treatment

— — — Early Surgery

PR SR I

Log-Rank Test p-value = 0.16

| | T | |
24 30 36 42 48

Time (Months)

Banovic. Circulation. 2022



FIGURE 3 Left Ventricular Decompensation in Aortic Stenosis

LV decompensation

Normal Left Left Ventricular
Ventricle Hypertrophy

Increased
afterload Cell death

The transition from hypertrophy to heart failure is driven by both progressive myocyte cell death and by myocardial fibrosis. LV = left
wventricular.

Myocardial

Fibrosis Heart Failure

Symptoms

FIGURE 4 Midwall LGE in Aortic Stenosis Is Associated With Adverse Long-Term Clinical Outcomes

100
LH—L__‘_‘_"\__‘—L‘_H—L.— All-Cause Mortality by Group
5 804 W y—
= e —— - ﬁj;:‘-l_‘— Normal Myocardium
E 50 = L Extracellular E;
s 1 = ==
z = 80 .
@ 2 Replacement Fibrosis
¥ 40 = 704
z §
B 5 S 604
0.6 < 204 a
© 50 Log-rank Test
e Log Rank p = 0.02 = P=0.009
2 0 T T T T T T T T T 1
g 041 0 1 2 3 4 5 o] 250 500 750 1000 1250 1500
Lé s Vs No LGE Time (Years) Days from Recruitment
] Rl 200 na LGE 110 92 66 48 2 5 —n=80 n=80 n=80 n=74 n=26 n=24 n=4
E LGE 44 33 30 21 2} 8 — n=38 n=38 n=36 n=32 n=27 n=13 n=1
z —— NolLGE — LGE —n=43 n=41 n=39 n=36 n=24 n=6 n=1
<3
2
e
. Areas of replacement fibrosis can be detected using magnetic resonance imaging and the late gadolinium enhancement (LGE) technique in a midwall distribution (red
o] 1 2 3 “+ 5 arrows) in patients with aortic stenosis (A). Midwall LGE is associated with an adverse prognosis. Kaplan-Meier curves for all-cause mortality are shown from patient
Time in Vears cohorts in (B) London (78), (€) Brussels (77), and (D) Edinburgh (24) and illustrate the poor prognosis associated with midwall LGE compared with patients with no LGE.
Numbers at risk
Infarction 40 30 27 26 23 21
Midwall 54 40 36 35 33 3
NoLGE 49 47 45 45 44 42

Lindman. JACC imaging. 2020



EVOLVED TR

Screening

= Elevated hs-Tnl
» ECG criteria for LVH / strain N a- m

l Yes

Baseline assessment

= History and medications [ NYHA status
« WHODAS 2.0 / Edmonton Frail Scale
= Blood pressure [ blood sample

2

Mid-wall LGE Mo mid-wall LGE

A: Early intervention B: Routine care C: Routine care

Bing. American Heart Jour. 2019



Edwards

The EARLY TAVR
Trial

This trial has completed
enrollment




Conclusions

* Etes vous sur que le patient est asymptomatique ?

NN\

S ////’%
= =
= S
2 NN

* Rapport bénéfice risque de I'intervention / non intervention

* Intégrez une réflexion générale sur la cardiopathie

* Vous ferez un peu moins de watchfull waiting imparfaitement

appliqué
* Le TAVI dans cette réflexion une bonne place.



