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Modern Definitions of Aortic Stenosis
The Frontier
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Definitions for Severity of AS
Conventional Criteria

AVA <1 cm?
PV 24 m/s
Mean grad >40 mmHg

Moderate

” Minneapolis . W | MinnearoLis  AllinaHealth
O/ Heart Institute | Valve Science Center ‘ Heart ABBOTT
Foundation’ INSTITUTE H&R;#X\II_ESTERN

Discordant Grading — Low Gradient AS

AVA<1.0cm? MG<40 mmHg

<50% <€———— |VEf =——> >50%
svi
<35 mL/m? V' >35 mL/m?

v . |

«CLASSICAL» =  «PARADOXICAL» :
LOW-FLOW a Ny LOW-FLOW s = NORMAL-FLOW
. LOW-GRADIENT | LOW-GRADIENT AR LowW-GRADIENT
(HFrEF) b (HFpEF) e D1 Stage
D3 Stage

Courtesy of Philippe Pibarot
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What is the Threshold For Adverse Events?

Patient Variability in AS load
Adverse Events “Tolerability” and adverse

Mortality events expression
VEWCEGIELET
symptoms
Cardiac damage

Aortic Valve Area (AVA cm?)
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Is Moderate AS Bad?

Pooled Rate:
(Per 100 Person-Years)

No/Mild Moderate  Severe
|

!
=29 -11 |+08 +22 435
—

Strange et al. J Am Coll Cardiol. 2019 Oct 15, 74(15):1851-1863 Coisne et al. J Am Coll Cardiol. Inter 2022;15(16): 1664-74
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Why Moderate AS is Bad

Cardiac Consequences

ECHO diagnostic challenges
Rapid undetected progression
Subclinical cardiac damage

Late presentation
Failure to intervene timely

Hypertrophied
left ventricl
T
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Cardiac Damage in AS Impairs Survival
Often Silent

Stage 0 g
LV damage LA/Mitral damage PA/Tricuspid damage RV damage

Increased LV Mass Index .
>115 g/m? Male Indexed left atrial volume Moderate-Severe

PAS 260mmh .
>95 g/m?Female >34mL/m? 9 RV dysfunction

Ele’ >14 Moderate-Severe MR Moderate-Severe TR

Généreux et al. Eur EF <50% ——
Heart J 2017 Jul 21 o Atrial Fibrillation

atients hierarchically classified based on the presence or at least one variable In the highest stage (Inadependent, not aadditive,
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Extent of Cardiac Damage
Severe AS with Symptoms

p<0.0001 1 Year Death After
AVR
N = 1661 patients

6
Number at risk: Time in Months

Stage 4 145 108
Stage3 413 337
Stage2 844 720
Stage 1 212 195
Stage 047 45

Généreux et al. Eur Heart J 2017 Jul 21
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Extent of Cardiac Damage
Moderate AS

HR = 4.46 (95% C1 2.98 - 6.69), p < 0.001

Group 3:  HR=3.43(95% Cl 2.34 -5.02), p < 0.001
Group2:  HR =216 (95% Cl1.55 - 3.02), p < 0.001
HR =1.78 (95% C11.26 - 2.53), p = 0.001

| 5 Year Death
N = 1245 patients

044

=
B
3
a
%
F
7
S
=4

—

Log-rank %2 79.4; p < 0.001

T T T
3 4 5
Time to Event (Years)

Amanullah et al. JACC Imaging 2021
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How do we improve detection of AS
patients at risk?
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Follow-up in Patients With Aortic
Stenosis

Aortic Severity Follow-up Recommendation

Mild (Vmax 2.0-2.9 m/s) Every 3-5 years
Moderate (Vmax 3.0-3.9 m/s) Every 1-2 years

Severe Asymptomatic (Vmax 24 m/s) Every 6-12 months

Vmax = peak aortic velocity. Adapted from Otto et al.

Otto, Nishimura, Bonow et al. J Am Coll Cardiol. 2021 Feb, 77 (4) e25-e197
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Predictors of Mortality in Moderate AS

Low EF (<60%)
Atrial Fibrillation
Diastolic Dysfunction

Fast Progression of AS (>0.3 m/s/year)
Low stroke volume index (<35 cc/m?)
Elevated BNP

Elevated AV Calcium Score by CT

Lancelotti et al. JAMA Cardiol. 2018; 3 (11);1060-8 Murphy et al. Am J Cardiol.2019;124:1924-1931 Samad et al. EHJ; 2016: 37, 2276-2286
Strange et al. J Am Coll Cardiol 2019;74:1851-63 Benfari et al. JASE; 2019:34 ;3:237-244 Van Gils et al. JACC 2017;69:2383-92
Delesalle et al. JAHA 2019;8 Ito et al. JASE 2021; 34(3):248-256 Moon et al. KCJ; 2020 50(9):791-800
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Beyond LVEF ...

Prognostic risk stratification of patients with moderate aortic stenosis

0

| Patients with moderate AS |

| LVEF and/or S\l is reduced 7|

Probability of survival

E/e'is elavated ?

S High risk [Intermediate risk | | Lowerrisk |
o w "

Normal LV filling pressure 225

Ito S et al. JASE 2020
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Global Longitudinal Strain

Speckle Tracking Echocardiography
Gatekeeper for AS
Prognostic value
Early Intervention

Lakatos et al. Circ Cardiovascular Imaging 2020;13:e010711
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Global Longitudinal Strain
Moderate AS

Patients with LVEF =50% (n=287) B Patients with LVEF = 60% (n=188) H ig her Mortal ity

P<0.001 (Log-Rank) 0 P<0.001 (Log-Rank)
08 GLS > -15.2%

" Including AVR

04

—  GlS=-152% 02 — GlSs-152% ptS
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Zhu et al. Circ Cardiovascular Imaging 2020;13:e009958
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Artificial Intelligence for Disease Monitoring

Personalized Timely Surveillance For Evaluation and Treatment

S

p <0.0001 p <0.0001

trata S5 No Pror inervention Strata == A2DVI>05 == AsDVI<= 03

Courtesy of Mpirik

” Minneapolis . W | MinnearoLis  AllinaHealth
O/ Heart Institute | Valve Science Center ‘ Heart ABBOTT
Foundation’ INSTITUTE H&R;#X\II_ESTERN

17

Redefining Aortic Stenosis
Key Points

Accurate diagnosis and follow-up

Key echocardiographic parameters

New clinical pathways being established

More timely intervention

Artificial intelligence
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Thank you!

nadira.hamid@allina.com

Bl @HamidNadira

t’? Minneapolis | W | MinnearoLis  AllinaHealth
Heart Institute | Valve Science Center ‘ Heart ABBOTT
\ Foundation’ INsTITUTE H&R;#X\II_ESTERN

19

11 0f 19



MHIF Cardiovascular Grand Rounds |
September 26, 2022

The Rationale for TAVR in Moderate Aortic
Stenosis

Paul Sorajja, MD

Roger L. and Lynn C. Headrick Family Chair

Valve Science Center, Minneapolis Heart Institute Foundation
Abbott Northwestern Hospital
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Why TAVR for “moderate” AS?

” Minneapolis . W | MinnearoLis  AllinaHealth
O/ Heart Institute | Valve Science Center ‘ Heart ABBOTT
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Moderate Aortic Stenosis and Survival

AMIENS UNIVERSITY MAYO CLINIC MINNEAPOLIS HEART INSTITUTE
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Survival free of death (%)

— Moderate AS, LVEF>50%

Expectedsurvival
Observed survival

i

N S S Y ) 6 3
Follow-up (menths)

Follow-up (yrs)

All Comers Preserved EF Normal EF, no morbidities

7 to 8% annual mortality

Ito S et al. JASE 2020; Delesalle G., et al. JAHA 2019; Du Y et al. BMC Cardiovasc Dis 2021
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Prevalence of Moderate Aortic Stenosis
Allina Health System

# of Patients with Valve Disease

Disease: Severity
| AS
AS: Mild
AS: Moderate
S Severe

Reporting Month

10x more than severe
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Moderate Aortic Stenosis and HF
2020 Valve Guidelines for AVR

AECOMMENDATIONS

1. In adults with severe high-gradient AS (Stage DY) and symptoms of exertional dyspnea, HF, angina,
syncope, o presyncope by history of an exercise testing, AVR is indicated (1-7).

2. In asymptomatic pationts with severe AS and an LVEF <S50% (Stage C2), AVR is indicated (8-11)

ymptomatic patients with severe AS (Stage C1) who are undergaing cardiaz surgery for other in
. AvR 4 02-16).

ith Low-flow, low-gradient severe AS with reduced LVEF (5tage D2), AVR is
recommended (

vecommended if AS s the mast likely cause of symptoms (25-27).

6. In apparently asymptomatic patients with severe AS (Stage C1) and lew surgical risk, AVR s reasonable
o o st vt e ez e (R o g ) o a8
systolic bload pressure of 210 mm Hg from baseline to peak exercise (1

7. In asymptomatic patients with very severe AS (defined as an aortic velogity of 25 mis) and low surgical
visk, AVR is reasonable (15,31-35),

. Inapparenty stymptomatic patents it svare 45 (Stage C)and low sargcal ok AV ressorsble
whe eptide (BNP) Level i

igh. € AS (Stage 1) o
3 shavws a0 ncrease i sortc velociy 303 rm ..m .8

A5 (Stage C1) and 3 prog VEFon
" st 3 el imagingstudi o <60%, AVR may e comdered 5-11.5%,

11, In patients with moderate AS (Stage B) who are undergeing cardiac surgery for other indications, AVR
enay be considered.
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Moderate Aortic Stenosis

Many + Poor + No

patients survival guidelines

\—Y—)

Rationale for Therapeutic Trials

t;’ Minneapolis . W | MinnearoLis  AllinaHealth
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Transcatheter AVR

Clinical Trials of TAVR vs. Surveillance for “moderate” AS

PROGRESS (n=750) EXPAND Il (n=650)

P.I.’s: Philipp Généreux, Raj Makkar, P.l.’s: Josep Rodes-C'abau, Paul Sorajja,
Jeroen Bax Stephan Windecker

(:, Minneapolis . e | MivneapoLis  AllinaHealth
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TAVR Trials in Moderate AS
Enroliment Criteria for EXPAND li

Moderate AS Symptomatic At Risk

Vmax, 23.0 to <4.0 m/s Dyspnea HF hosp. past 1 yr
Grad, 220 to <40 mmHg Angina NT proBNP 2600
AVA, >1.0 to 1.5 cm? Fatigue GLS £-15%

Syncope E/e’ 214.0

Notable exclusions: Sievers 0 or 2, CAD, amyloidosis

” Minneapolis . Minngapois  AllinaHealth
O/ Heart Institute | Valve Science Center Heart ABBOTT
Foundation’ INSTITUTE H&R;#X\II_ESTERN

TAVR Trials in Moderate AS

Treatment Plan

Moderate AS 1:1 TAVR Clinical

Randomizatjon
Symptomatic d vs. ‘ endpoints for
At Risk GDMT 10 years

Not natural AV progession
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Medical Instability Requiring Treatment
Part of the Clinical Effectiveness Endpoint for EXPAND II

Worse Laboratory Intervention

symptoms decompensation -
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TAVR Trials in Moderate AS
What We Will Learn From Scientific Study

USUAL
Safety

KCCQ QOL
Survival
HF events
Unplanned CV hosp.
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MHIF Leadership in EXPAND li

Dr. Paul Sorajja Dr. Joao Cavalcante
U.S. National P.I. CT/MRI Core Lab
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Transcatheter AVR

Clinical Trials of TAVR vs. Surveillance for “moderate” AS
PROGRESS (n=750) EXPAND Il (n=650)

P.I’s: Philipp Généreux, Raj Makkar, P.l.’s: Josep Rodes-C_abau, Paul Sorajja,
Jeroen Bax Stephan Windecker

30-day MACE
2-yr composite of death, stroke, 2-yr composite of death, unplanned
unplanned cv hospitalization procedure/AV-related hospitalization
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Key Points for Moderate AS

* Rate of progression is variable
- May cause cardiac damage
» Associated with (or may cause) poor survival

* Randomized trials will determine benefit of AVR

” Minneapolis . W | MinnearoLis  AllinaHealth
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Thank youl!

paul.sorajja@allina.com
Tel: 507-513-1357
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