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From the perspective of a plain old
clinical cardiologist

N

What we did
What we are doing
What we need to do
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Intervention

Benefit >> Risk
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Valvular Heart Disease 1 State of the Art 2020

What we did
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Severe aortic stenosis
Gradient > 50 mmHg
Gradient > 40 mmHg
AVA<1.0cm?2

AVA < .7 cm2

AVA < .5 cm2/m2
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Natural History of Aortic Stenosis

Onset severe symptoms @ Angina
£ g 7 ’L \ Syncope
Latent period e » Failure
80 1 (increasing obstruction,
myocardial overload)
60 - 0 2 4 6
Avg survival (yr)
40 -
Average death
20 - / age(O’ )
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Age (yr)
SHNTC Ross J Jr. and Braunwald E: Circ 38(Suppl 5):61, 1968
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High operative risk

~
Only indication for AVR
Symptoms
Severe stenosis y
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Valvular Heart Disease 1 State of the Art 2020

What we did
What we are doing
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Long Term Followup of
Asymptomatic Severe Aortic

Stenosis
Pellikka et al
Circulation 2005:3290
622 patients
Followup 5.3-10.6 years
Asymptomatic
Peak Vel >4 m/s



Asymptomatic Severe Aortic Stenosis
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72% CHF or died
60

40

20

Survival free of symptoms (%)

o

o 1 2 3 4 5 6 v 8 9 10
Years

MAYO Circulation 2005
G Pellikka et al
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With lower risk AVR and better outcomes

~

Further risk stratification

._u..vvrrry—uwumrtg

©2017 MFMER | 3645199-14



ACC/AHA Valve Disease Guidelines

Stage A-D

At risk for disease Stage A
<<

Severe disease

. Stage C
(asymptomatic)
Severe disease Stage D

(symptomatic)
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Def Il ne FI ¢
based on
outcome studies

Grad > 40 mmHg
AVA<1.0cm2
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ACC/AHA Valve Disease Guidelines
Stage A-D

At risk for disease

Progressive disease

7 C1: Compensated LV
€5 C2: Decompensated LV
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ACC/AHA Valve Disease Guidelines
Stage A-D

Def i niti1 on of nNdecom

U Long standing pressure overload on the LV
U Ventricular state when

U Outcome is reduced

U LV function postop is reduced

©2017 MFMER | 3645199-17



ACC/AHA Valve Disease Guidelines
Aortic Stenosis

Stage C: Severe AV Velocity > 4m/s
disease C1:EF > 50%

(asymptomatic) C2:EF <50%

Stage D: Severe D1: high gradient
disease D2: low gradient (ow EF)
(symptomatic) D3: low gradient (normal EF)

CCCCCC
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ACC/AHA Valve Disease Guidelines
Stage A-D

At risk for disease }

Observe

Severe disease
(asymptomatic)

Severe disease

r)
Cl/.

C2x Intervene

Intervene

(symptomatic)
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Results of Exercise Testing
Event-Free Survival

Further risk stratification by exercise testing

0.2 - Positive

P=0.0001
O-O I I I I 1

0] 12 24 36 48 60
Months

Amato et al: Heart 86:381, 2001
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Stenosis Severity T Doppler Velocity

Event-Free Survival
100

AV-Vel
5.0-5.5 m/sec

Event-fresq
N

Y | ppeam VAV
O5. 5 m/ sec
0 : . \
0 1 2 3
Patients at risk Years
— 82 69 59 38
— D 53 29 18

N Rosenhek et al: Circ*121:1515-2010
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Aortic Stenosis : ACC AHA Guidelines

A Indications for SAVR i all patients
A Symptoms (any)
A Drop in EF

A Indications for SAVR i asymptomatic low risk patients
A Positive TMET
A Very severe AS



Then came transformation
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A dramatic relief of obstruction within seconds

Mean gradient 32 mmHg Mean gradient 6 mmHg
AVA 0.8cm2 AVA 5.0cm2
Svi 29 mi/m2 SVI 50 mifm?2
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TAVR
(Transcatheter Aortic Valve Replacment)

A TAVR - inoperable pts
A Lower mortality vs medical Rx

A TAVR - high risk patients
A Comparable to SAVR
ATAVR i intermediate risk patients
A Comparable to SAVR
ATAVR i low risk patients
A Comparable (maybe even better)
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Evaluation of patients with aortic stenosis
Changing paradigm

.ntermediate High Inoperable}
SAVR

TAVR “«‘I:i;‘f’
TAVR

2014 Guidelines
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Evaluation of patients with aortic stenosis
Changing paradigm

. Intermediate High Inoperable}

2017 Guidelines
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Evaluation of patients with aortic stenosis
Changing paradigm

‘ Risk \[Low Intermediate High InoperabIeJ
[ Rx ] { SAVR vs TAVR J [ TAVR J[”;J?Q;*]
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Evaluation of patients with aortic stenosis
Changing paradigm

Risk Low Intermediate High Inoperable

[ Rx ] [ SAVR vs TAVR ] [ TAVR ][”(;’J{‘gg]

\_'_l

Dependent upon anatomy

Longevity (patient and valve)
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Valvular Heart Disease 1 State of the Art 2020

What we did
What we are doing
What we need to do
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Valvular Heart Disease 1 State of the Art 2020

We now have better and better interventions
But if we only intervene according to guidelines
CV death still occurs following AVR

Persistent heart failure symptoms occur



[ Pressure overload ]
}

4 D
Compensatory hypertrophy
(normalize wall stress)

/ } ™~

Fibrosis
Scarring

Myocardial
Ischemia
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By the time we operate now, the LV )
IS already damaged

J

Bing et al JACC
Imaging 2019:12:283

Papanastasiou et al

JACC Imaging 2019

2X increase mortality
with GDE defects
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What we are findingouti hconventional o0 cr

AEven fimoderatedo AS portends po
AOut dat ed if ppakwelocity > 4.0 m/s
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CENTRAL ILLUSTRATION: Moderate Native Valvular Aortic Stenosis and
Long-Term Survival: 1- and 5-Year Mortality per Increment in Peak Aortic
Valve Velocity

Severe Aortic
Stenosis
ITT mortality

Moderate
Aortic
Stenosis

Mild mortality

Aortic

g oty iModer ateodo aor
8 Outcome similar to

%é No Aortic Stenosis ﬁ S e V e r e O a O r t
3

g

Peak Aortic Valve Velocity m/s in 0.5 m/s Increments

Strange, G. et al. J Am Coll Cardiol. 2019;74(15):1851-63.
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What we are findingouti hconventional o0 cr

AEven fimoderatedo AS portends po

AEF < 60% may be fidecompensated
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P<.001 (Log-Rank)

EF < 60%, not 50%
Poorer prognosis

Ito et al JACC 2019;71;11

——  LVEF 260%
50< LVEF<60%
—  LVEF <50%

S
Ic
=
=
(-
o |
V)
Q
2
b
M
o
am |
o

MAYO
CLINIC

oz



What we are findingouti hconventional o0 cr

AEven fimoderatedo AS portends po
AEF < 60% may be fidecompensated

A Other measures of LV performance i prognostic value over EF
A Stroke volume index, diastolic parameters
A Myocardial strain and DTI

A Other clinical parameters important
A Body mass, nutrition, gait speed
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Current criteria
— Timing of AVR

Gradient
Valve area

—
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Gradient

Valve area
Biomarkers
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(Machine learning processes to\

provide precise phenotypic risk
assessment for an individual

3 patient J

Gradient

Valve area
. Biomarkers .
MAYO
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Network Tomography for )
Understanding Phenotypic Presentations
in Aortic Stenosis

Grace Casaclang-Verzosa, MD,"* Sirish Shrestha, MSc,”* Muhammad Jahanzeb Khalil, MD," Jung Sun Cho, MD,"
Marton Tokodi, MD,"' Sudarshan Balla, MD,"' Mohamad Alkhouli, MD," Vinay Badhwar, MD," Jagat Narula, MD, PuD,
Jordan D. Miller, PuD," Partho P. Sengupta, MD, DM"
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Topological Network

Pearson's Correlation Muitidemensional Scaling
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A general perspective on aortic stenosis

Better and better interventions
Need lower and lower thresholds
|dentify higher risk patients
Prevent adverse conseguences of pressure overload

Machine learning - precise individualized risk assessment
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