SEPTEMBER
25&26 2025

COURSE DIRECTORS
Patrizio Lancellotti, Belgium
Khalil Fattouch, Italy
Gilbert Habib, France

José Luis Zamorano, Spain
Philippe Pibarot, Canada
Mani Vannan, USA

Bernard Cosyns, Belgium
Augustin Coisne, France

LOCAL HOSTS
Patrizio Lancellotti, Belgium
Vincent Tchana-Sato, Belgium



EUROVALYV E

SEPTEMBER
VAN DER VALK SELYS HOTEL

. * 25&26 2025
LIEGE Y J N

[ .
LI =
) —— /
P |
([ § N o
2
'S
A\
\ A
N N,
'\‘ "v
¥

The best approach for “at risk” moderate aortic stenosis
Conservative management: a prudent approach?

Augustin Coisne, MD, PhD, FESC
Professor in Cardiology
Coordinator of the Valves Center
Department of Echocardiography and Cardiovascular Physiology
Lille University Hospital, Lille, France
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Clinical Case

61yo, 63kg, 1Im68, BSA 1,7cm?

M
@ Hypertension

&- No hospitalization. Murmur

NYHA I. Very good shape. Past Plumber
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Clinical Case

(o] P
1 Vol tD 118.8 ml
Vol tS 33.5ml
FE 711.77 %
FC 105.89 BPM
Vejec 85.3 ml
Débit Card 9.0 I/min
ISp 0.29
VoltDind 43.7 ml/m?2

LVEF = 71%, SV = 85mL = 50mL/m?



Clinical Case

() o3
1 VA Vmax 3.8 m/s
VA Vmoy 3.0m/s
VAGDmax 57 mmHg
VA GDmoy 40 mmHg
VA Durée 266 ms
VAITV 80cm
FC 99 BPM

3 - Spectrum Auto Recognized

DVI 0.35
VM Surf (ITV) 1.4cm?2
VA Surf (Vmax) 1.07 cm?2
VA Surf (ITV) 1.06 cm?2
VA Surfind (ITV) 0.50 cm2/m?2
VA Surfind (Vmax) 0.50cm2/m2
ssAo Vmax 1.2 m/s
ssAo Vmoy 0.8 m/s
ssAo GDmax 6 mmHg
ssAo GDmoy 3 mmHg
ssAo TV 27 cm
ssAo Durée 324 ms
FC 82 BPM
VG Véjec (dop) 81 ml
VG Véjec ind (dop) 38 ml/m2
VG Débit Card 6.7 |/min
VG Débit Card ind 3.1 1/minm2

SV = 81mL = 47.6mL/m? Vmax = 3.8m/s, Mean Gd = 40mmHg
DVI =0.35, AVA =1.1cm?

MODERATE AS
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C I . . I C
GS=-19.3% $g GS=22.3% it
Cl: 52 ips e dendhe Cl. 52 ips o - FE=os% C 1 IT Vmax 26m/s
FC: 106 bpm v . FC: 109 bpm A . ITGDmax 28 mmHg
INF_SEPT ANT_LAT INF o ANT

G8=19.2%
gi‘”‘;:ﬁaﬁfsbpm ‘.l_'-:. - . . _ Gs=-20 '2%
INF_LAT S . ANT_SEPT FE=63%

o L6

) #
1 TAPSE 23 mm . :
~ s 1 OGs Surf(A4C) 22 cm2
OG Vol tS (A4C sim) 63 ml
Vol.Télés.0G(simp.4cav) ind 37 ml/m2

—LAVi =37mL/m?
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- Question 1

What do you propose for the case?

. CT-scan

Early AVR

Close follow-up

. Exercise echocardiography

Refer the patient to Pr Lancellotti

moOwmPE
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Should we propose an AVR to this patient?

TABLE 1 Selected Recommendations on Management of Aortic Stenosis

Recommendation American European

Symptoms and:
High-gradient
LFLG, LVEF <50% and flow reserve
LFLG, LVEF <50% and no flow reserve
LFLG, LVEF =50%

No symptoms and:
LVEF <50%

LVEF <55% lla-B
LVEF <60% 1Ib-B (3 serial
| imaging)
Symptoms on exercise test _
Fall in SBP on exercise test lla-B (10 mm Hg) lla-B (20 mm HQ)
Very severe AS (Vmax =5 m/s) and low risk lla-B lla-B
Vmax progression =0.3 m/s per y lla-B lla-B (severe
(high gradient) calcification
and low risk)
3-fold increase in BNP/N-terminal proBNP [1a-B (low risk) lla-B (only BNP)
Severe AS undergoing other cardiac surgery
Moderate AS undergoing other cardiac surgery IIb-C lla-C
Percutaneous BAV in severe AS i
In bridge to SAVR/TAVR llb-C lIb-C
Before noncardiac surgery | lIb-C

Severe comorbidities with survival <1y _

Coisne A et al. ] Am Coll Cardiol 2023;82:721—-734



Impact of moderate AS iIs real but still debated
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0 4 0 2 4 6 8 10 12 14 16
. Years of Follow-Up (From Last Echocardiograph)

Age HR 1.07 (95% CI 1.07 - 1.07); p < 0.001

Male HR 1.38 (95% Cl 1.36 - 1.41); p < 0.001

No AS Reference....

Mild HR 1.48 (95% Cl 1.44 - 1.52); p < 0.001

Moderate HR 1.94 (95% Cl 1.86 - 2.02); p < 0.001
Severe AS HR 2.07 (95% CI 1.96 - 2.19); p < 0.001

5-year mortality
(Cv-Specific | All-Cause)
A

<10.0 mm Hg/ <2.0 m/s
No AS - 215,840 (89.4%)
9,306 (10.4%) | 16,606/89,244 (18.6%)

10.0 - 19.9 mm Hg/ 2.0 - 2.9 m/s
Mild AS - 17,371 (7.2%)
2,038 (28.1%) | 3,262/7,259 (44.9%)

20.0 - 39.0 mm Hg/ 3.0 - 3.9 m/s
Moderate AS - 5,425 (2.2%)
983 (43.0%) | 1,404/2,287 (61.4%)

>40.0 mm Hg/ >4.0 m/s
Severe AS - 2,688 (1.1%)
626 (50.3%) | 804/1,244 (64.6%)

] T L} 1 1 Ll T

0 2 4 6 8 10 12 14
Years of Follow-Up
241,303 169,882 101,596 59,763 33,275 16,690 6,651 1,912

= NO AS = Mild —— Moderate -—— Severe

Strange et al. J Am Coll Cardiol. 2019 Oct 15;74(15):1851-1863.
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175

A | All-cause mortality

50-
Severe AS
X 40+
>
2 30+
Qo
E Moderate AS
v 20-
& =% Mild AS
104 ==
0 Age- and sex-matched general population
0 1 2 3
Follow-up, y
No. at risk
Mild 1154 1063 815 203
Moderate 1122 930 620 117
Severe 427 189 114 23

Coisne A et al. JAMA Cardiol. 2021 Dec 1;6(12):1424-1431.



What are the outcomes in patients with moderate AS?

Clinical Outcomes of Patients With Moderate Aortic Stenosis

25 Studies, N =12,143

Pooled Rates
(Per 100 Person-Years)
O NWAULOgOoWOO

3.9 @;

1.1

Death Cardiac Death Heart Failure Sudden Death Aortic Valve
Replacement

Coisne A et al. J Am Coll Cardiol Intv. 2022;15(16):1664-1674.



What are the outcomes in patients with moderate AS?

Death According to LVEF
18
g 16 All-cause mortality was higher
- 14 in patients with reduced LVEF
o S 12 (<50%) than with normal
e 8 10 LVEF, respectively 16.5
> 0 8 (95%CI: 5.2-52.3) and 4.2
S 6 (95%Cl: 1.4-12.8) per 100
E 4 patients/year.
e 2
O

LVEF <50% LVEF 250%

Coisne A et al. J Am Coll Cardiol Intv. 2022;15(16):1664-1674.



What are the outcomes in patients with moderate AS?

No/Mild Moderate Severe
-6.7 -39 =1 §+o.8 422 435
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Deaths
(Per 100 Person-Years)
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Compared to patients with moderate
AS, the incidence rate difference of all-
cause mortality was :

-3.9 per 100 patients/year for patients
with no/mild AS

+2.2 per 100 patients/year for patients
with severe AS

Coisne A et al. J Am Coll Cardiol Intv. 2022;15(16):1664-1674.



What is « at risk » moderate AS?

1. Symptoms

A | All-cause mortality C | All-cause mortality
NYHA class | NYHA class =lI
50- 60 -
Severe AS
2 404 50-
> 32
E 30. Severe AS £ 40-
: g
E £ 30+ Moderate AS
3 20+ % Mild AS
O S 20-
T Moderate AS -,
= 10- __,__.o—""_'_ Mild AS <
e~ 10-
0-
I I I | 0-
0 1 2 3 ['] i 2' 3'
Follow-up, vy Follow-up, y
No. at risk No. at risk
Mild 531 508 411 103 Mild 618 550 401 99
Moderate 407 369 254 53 Moderate 709 556 364 64
SE’U’EI'E 124 ?8 53 8 Severe 293 109 60 15

Coisne A et al. JAMA Cardiol. 2021 Dec 1;6(12):1424-1431.



What is « at risk » moderate AS?

2. GLS

>

1.0

0.8

0.6

04

0.2

Cumulative Survival

No at risk.

GLS =-152% 146
GLS >-15.2% 141

Zhu et al. Circ Cardiovasc Imaging. 2020 Apr;13(4):e009958.

Patients with LVEF >50% (n=287)

GLS =-15.2%
GLS>-15.2%

2 4
106 87
84 56

P<0.001 (Log-Rank)

1.0

Time (years)

Patients with LVEF > 60% (n=188)

0.8
0.6
0.4
02 — GLS<-152%
—  GLS>-152%
0
2 4
107 74 61
81 47 34

P<0.001 (Log-Rank)

24
15

100
g 80
©
=
c 60
-
v
[}
=
® 40
S
=
-
© 2
5 -
X"=25.9 ILVEF 50% and LV GLS <16%
, P<.001 ~ILVEF 250% and LV GLS >16%
0 12 24 36 48 60 72

Follow-up time (months)

Stassen et al. J Am Soc Echocardiogr 2022;35:791-800



What is « at risk » moderate AS?

3. Extra valvular cardiac abnormalities

Extra-Aortic Valvular Cardiac Abnormalities

Group 1

Group 2

Involvement No Extra-Valvular Left Ventricular Left Atrial or Mitral Pulmonary or Tricuspid Right Ventricular
Prevalence 13.1% 26.8% 42.6% 10.6% 6.9%
Echo- LV mass index Left atrial volume Systolic pulmonary arterial TAPSE <16 mm
cardiographic 4 >115 g/m? index >34 ml/m? pressure >60 mm Hg
criteria ¢ >95 gim2 Atrial fibrillation Moderate or severe

LV ejection fraction <50%  Moderate or severe tricuspid regurgitation

E/e' ratio >14

mitral regurgitation

Outcomes According to Extent of Cardiac Involvement

0.8 +
63.2% Group 4
-_E 0.6 Group 3
@
(=]
a
Group 2
7]
E 0.4 Group 1
—
E Group O

o
[\ %]
L

Log-rank y%: 79.4; p < 0.001

0 1 2 3 4 5
Time to Event (Years)

All-Cause Death, Stroke, Heart
Failure, and MI Rehospitalization

64.4% Group 4
0.6 4 I Group 3
61.2%
45.6% Group 2
0.4 - Group 1
Group O
0.2 -
Log-rank y*: 63.7; p < 0.001

0.0

0 1 2 3 4 5
Time to Event (Years)

Amanullah, M.R. et al. J Am Coll Cardiol Img. 2021;14(9):1724-1737.



What is « at risk » moderate AS?

CARDIAC DAMAGE
STAGING IN AS

S YEAR ALL-CAUSE
MORTALITY

LA volume index
>34 mL/m?

Hiondl| | Mitral Regurgitation
Z Moderate

Atrial Fibrillation

T 2.0 : P30 : %35

ASYMPTOMATIC
SEVERE AS

| |
1 |

CONSIDER EARLY AVR
- Ready for Guidelines -

AT-RISK
MODERATE AS

CONSIDER EARLY AVR

SYMPTOMATIC
SEVERE AS

Y | - Future Perspective -
| | | 1
1 1

| PREFER TAVR vs. SAVR
: - Ready for Guidelines -

Pibarot P. JACC Cardiovasc Interv. 2024 Apr 22;17(8):1004-1006



What is « at risk » moderate AS?

Prevalence and Extent of CD

W Stage O m Stage1 MW Stage 2
W Stage3 | Stage 4

ORIGINAL RESEARCH

Cardiac Damage in Early Aortic Stenosis
Is the Valve to Blame? Q

' ABIM
EBAC® EACCREDITED

Jordi S. Dahl, MD, PsD,* Raghav Julakanti, MD,* Mulham Ali, MD,* Christopher G. Scott, MS,"
Ratnasari Padang, MBBS, PuD,” Patricia A. Pellikka, MD?

V...« s a Function of Cardiac Damage Stage

Stage O Stage 1 Stage 2 Stage 3 Stage 4

Number of Comorbidities as a Function of
Cardiac Damage

30% -
25% -
20% =
15% =
10% -+

5% -

0% -

Stage O Stage 1

MO W1

Stage 2
H2 B3 B4 H5+

Stage 3 Stage 4

Dahl J et al. JACC Cardiovasc Imaging. 2024,17:1031-1040)



What is « at risk » moderate AS?

4. Progression

CENTRAL ILLUSTRATION Artificial Intelligence Algorithms to Predict Aortic Stenosis Progression

Patients With Aortic Stenosis Machine and Deep

Learning Models

Multiple Visits for Each Patient

Clinical outcomes: * LightGBM
el : gllortality « XGboost
« Surgery
— * Disease grade | =¥ * GRU
progression « LSTM

» Logistic regression
» Naive Bayes
e Clinical model

Models Performance to Predict Outcomes

Clinical parameters
(including laboratory
and echocardiographic data)

Medical Decision Based New Prediction Model
on Predicted Outcome

Baseline Year 1
Al-generated risk stratification « Best model: 014 011
to iden_tify ideal_timing of Light GBM 0.83 AUC
BIteRVe L on predicting an outcome 051 981
within 5 years
4_ = 0.6~ 0.6+
0.4- 044

* 15% performance
increase compared
to clinical model

xgboost AUC = 0.73 £ 0,07
0.24 ¥ —— Navie Bayes AUC = 0.61+ 0.08 0.2

wes Xgboost AUC =0.83 £ 0.06
=== Navie Bayes AUC = 0.75 £ 0.07

Clinical
surveillance

Aortic valve
intervention

0.0-

| === LightGBM AUC = 0.74 x 0.07
====LOgReg AUC=0,67£ 0,08

=== GRU AUC = 0.66 + 0.08
00 02 04 06 08 10

== LSTM AUC = 0,65 + 0.08 0.0

s LightGBM AUC = 0.84 + 0,05
s LOgReg AUC = 0.79 £ 0,07
===LSTM AUC = 0.8 £ 0.06

- ===GRU AUC = 0.81 + 0.06
00 02 04 06 08 10

Sanabria M, et al. JACC Adv. 2024;3(10):101234.




Perspectives

=
oo

TAVR
SAVR

Overall LVEF =50% LVEF <50% SURTAVI PARTNER 2 PARTNER 3

B e e e
ORNWAIWUBGON

o

Pooled Rates
(per 100 patients/year)
1-y all-cause death (%)

SO N Wa W~

Moderate AS / Severe AS - Intermediate Risk Severe AS - Low Risk



Early AVR in moderate AS and reduced EF

All Cause Mortality

100

797

Survival (%)

251

50+

Number at risk

=== Clinical Surveillance == AVR

Log-rank P <0.001
HR: 0.52 (95% CI: 0.45-0.60), P <0.001

(o) Bl
o
N
;

Time (years)

CV Mortality

100

751

Survival (%)
&

251

=== Clinical Surveillance == AVR

Log-rank P <0.001
HR: 0.38 (95% CI: 0.27-0.53), P <0.001

Number at risk

169 101 76 63 56 48 45

0 1 2 3 4 5 6 7 8 9 10
Time (years)

Abdelfattah OM. et al. JACC Adv. 2024 Aug 16;3(9):101190



Early AVR in moderate AS and reduced EF

g

Cumulative MACCE Rate (%)

100 -~
P =0.36

Transcatheter Aortic Valve Replacement
In Patients With Systolic Heart Failure and

Moderate Aortic Stenosis
TAVR UNLOAD

80 4 HR:0.83(95% Cl: 0.56-1.24) 80.5%
60 - - 64.6%
e
.. ’J—’_’_J—r_,._/
20 —},.
0 + T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60
Time Since Randomization (Months)
Number at Risk
—_— 89 60 27 12 5 2
89 49 27 9 3 2
e TAVR CASS

Cumulative All-Cause Death Rate (%)

100 ~
P=0.92

80 4 HR:0.98 (95% Cl: 0.61-1.56)

40 -

20 -+

73.8%
61.9%

Number at Risk
— 89
89

/8
69

18 24 30 36 42

Time Since Randomization (Months)

41 20
42 19
== TAVR CASS

48

54

60

Van Mieghem N et al. 3 Am Coll Cardiol. 2025 Mar 11;85(9):878-890.



Early AVR in moderate AS and reduced EF

A
16 -
—~ 14 S
2
.g 12 -
& ——
o 10 ~
n
R P=0.004 —e—
Q
£ 4-
oh
(W
g o
v
g {
_4 I | | | |
0 30 180 365 730
Days Since Randomization
Number of Subjects Last Available
87 80 74 67 33 85
82 68 62 59 34 /4

—@— TAVR CASS —@— TAVR Last —@— CASS Last

Van Mieghem N et al. 3 Am Coll Cardiol. 2025 Mar 11;85(9):878-890.



IS moderate AS still the right name?

Moderate aortic stenosis
Current practices 'E%"" Questions }>}>}> Perspectives

Changing practices with
ongoing trials:

@ Multi-modality imaging in @ Which patients will
case of discordant grading G progress faster ?
Regular clinical and ? Should we tailor the

. . TAVR UNLOAD trial
echocardiographic follow-up follow-up?

Q

Evolut EXPAND TAVRII
Pivotal Trial

Is MAS a risk factor or just
a risk marker?

No AVR even if symptoms

?

Q
BSOS
N A

AVR if there is another @ Should we intervene earlier in
d

. re ge s PROGRESS trial
surgical indication case of LV dysfunction ?

Q

Bohbot Y, Coisne A... Tribouilloy C et al. Arch Cardiovasc Dis. 2023
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Severe vs. significant AS
00
No/Mild Moderate j

REPLY: Severe vs Slgnlflcant Aortic
Stenosis

The Road Toward Patients’ Tailored Recommendations

Coisne A, et al. J Am Coll Cardiol Intv. 2022;15(16):1664-1674.



Decision for the case

° % va Soft B p- Soft ° +
1 VA Vmax 3.8m/s A VA Vmax 4.5 m/s ‘ 1 VA Vmax 5.2 m/s
VA Vmoy 3.0m/s K. b VA Vmoy 3.4m/s VA Vmoy 3.8m/s V m a x 5 2 m S
VA GDmax 57 mmHg = g @ VA GDmax 81 mmHg - ' VA GDmax 108 mmHg L
VA GDmoy 40 mmHg VA GDmoy 50 mmHg VA GDmoy 66 mmHg
VA Durée 266 ms VA Durée 287 ms VA Durée 306 ms
VA ITV VAITV 116 cm
FC 101 BPM

80 cm : - VA ITV 97 cm
99 BPM s FC

100 BPM

Moderate AS Severe AS Very Severe AS

Scheduled for AVR




Conclusions

» Growing evidence that moderate AS Is associated with worse outcomes

» Patients with presence of symptoms, and reduced LVEF at higher risk of death.

* But so far, we have NO DATA to support early AVR in moderate AS patients

« Randomized clinical trials are eagerly awaited to investigate whether moderate AS
patients might benefit from an early intervention with a reasonable risk-benefit ratio in

specific population subsets

» Carefull evaluation (ideally by Pr Lancellotti) to avoid misinterpration of AS severity
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