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Aortic Stenosis

» \ery common pathology in the elderly
» Prevalence increases with age

* From 0.2% (50-59 years old) to 9.8%(80-89 years old)
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—@— Surgery group.

—@— Total prevalence, surgery group included.
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Aortic Stenosis

* Rate of progression is variable

* Guidelines recommend yearly echocardiographic
follow up for patients with Moderate AS
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Moderate Aortic Stenosis Echocardiographic
Diagnosis

Jet 2.0-2.9 3.0-4.0
Velocity(m/sec)
Mean Gradient <20 20-40 >40
(mmHg)
Valve Area 1.0-1.5
(cm?)
= Normal Flow( SVI> 35ml/Kg) * <0.5 when BMI>30 Kg/m?
= Low Flow( SVI £ 35 ml/Kg)
The Leviev
= |VEF =250% O SHEBA | cardiothoracic &
= |VEF <50% Tel HaShomer | Vascular Center




Moderate Aortic Stenosis
Echocardiographic Diagnosis

Discordant echocardiographic findings
» Exclude measurement errors
= Calculate Dimensionless index
» Calculate valvulo-arterial impedance(Z)?
» Planimetry by TEE?

= Hybrid imaging (still under investigation)
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Aortic Stenosis Echocardiographic
Diagnosis: Measurement Errors Excluded

TTE
CONCORDANT GRADING DISCORDANT GRADING DISCORDANT GRADING
MODERATE AS MODERATE vs. SEVERE AS MODERATE vs. MILD AS
Moderate AVA Severe AVA Moderate or Severe AVA
AVA 1.0-1.5 OR AVA <1.0 with AVAi 0.6 AVA <1.0 OR AVA >1.0 and AVAi <0.6 (or AVA <1.5
(or >0.5 if BMI >30) <0.5 if BMI >30)
AND AND AND

Moderate Velocity / Gradient Moderate or Mild Velocity / Gradient Mild Velocity / Gradient

Vpgar 3-4 and/or MG 20-40 Vpear <4 and MG <40 Vpeax <3 and MG <20

DSE
DSE not feasible
* or inconclusive cT
Moderate AVA
AVA >1.0 OR AVA <1.0 with AVAi >0.6 (or >0.5 if BMI >30) : Acrtic Valve
ANP . Calcium Score:
Moderate Velocity / Gradient
Vpeak 3-4 and/or MG 20-40 Women: 400-1,200 AU
§ 3 Men: 800-2000 AU
MODERATE AS MODERATE AS -7}

The Leviev
SHEBA Cardiothoracic &
Tel HaShomer | Vascular Center

Stassen JACC Imaging 2023



Moderate Aortic Stenosis: Management

ACC Guidelines In patients with moderate AS
who are undergoing cardiac
surgery for other indications,
AVR may be considered
ESC Guidelines SAVR should be considered in 2AC
(2021) patients with moderate AS

undergoing CABG or surgical
intervention on the ascending
aorta or another valve after
heart team consultation

<1 =W/ | Laraiornoracic &
Tel HaShomer | Vascular Center



Why do the Guidelines Recommend

Conservative Treatment

e L ow overall risk for sudden death with
Mmoderate AS

s the prognosis of Moderate AS so benign?

» Historically high risk associated with AVR

The Leviev
Cardiothoracic &
Tel HaShomer | Vascular Center



Survival of Patients with Aortic Stenosis

FIGURE 3 Adjusted Long-Term Survival According to Severity of AS Derived From Mean AV Gradient and Peak AV Velocity Levels

Age HR 1.07 (95% C11.07 - 1.07); p < 0.001
Male HR 1.38 (95% C11.36 - 1.41); p < 0.001
Mild HR 1.48 (95% C11.44 - 1.52); p < 0.001
Moderate HR 1.94 (95% €I 1.86 - 2.02); p < 0.001
Severe AS HR 2.07 (95% Cl 1.96 - 2.19); p < 0.001

S-year mortality
(Cv-specific | All-Cause)
A

<10.0 mm Hg/ <2.0 m/s
No AS - 215,840 (89.4%)

S 9,306 (10.4%) | 16,606/89,244 (18.6%)
Adjusting for AV Area cm? (n = 82,175)

10.0 - 199 mm Hg/ 2.0 - 2.9 m/s
Mild AS - 17,371 (7.2%)

2,038 (28.1%6) | 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%) 11,404/2,287 (61.4%)

05 + >40.0 mm Hg/ >4.0 m/s
0.44 0 2 4 6 B8 W 1 W 6 Severe AS - 2,688 (1.1%)
. Years of Follow-Up (From Last Echocardiograph) 626 (50.3%) | 804/1,244 (64.6%)

Cumulative Survival
o
~J

Cumulative Survival
o 2
= io

a

0 2 4 6 8 10 12 14 16
Years of Follow-Up
241,303 169,882 101,596 59,763 33,275 16,690 6,651 1912 175

e O AS e Mild = MoOderate === Severe

This graph compares the adjusted survival curves of individuals with increasing categories of aortic stenosis (AS). The inset shows those sunvival curves derived from the
same model but with the acrticvalve (AV) area added as a continuous variable (datawere availablein 82,175 individuals) - adjusted hazard ratio (HR): 0.76; 95% confidence
interval (C1): 0.74to 0.77 per unit decrease; p = 0.001. An additional model with index data added (availablein 52,15Tindivi - adjusted hazard ratio: 0.97;
95% confidence interval: 0.97 to 0.98 per unit decrease; p < 0.001) did not substantially change initial observations. CV = cardiovascular; Q = quintile.

Strange et all, JACC 2019

No AS
Mild AS

Moderate AS

Severe AS

n=25,827
Median Follow-up: 1208 days (598-2177)

The Leviev
SHEBA Cardiothoracic &
Tel HaShomer | Vascular Center



Survival of Patients with Aortic Stenosis

One and 5 year mortality per Increment in
Peak AV Velocity

Severe Aortic
Stenosis
T mor'calltyr

Moderate
Aortic
Stenosis

. 1 mortalit
70.0% - Mild y
Aortic_ - 1 Year

60.0% - Stenosis
° T mortality - 5 Years
i No Aortic Stenosis
10.0% -] I I
0.0% - S o
N '\?‘ )\Q

N N "L "L ’b ’b b xx
Peak Aortic Valve Velocity m/s in 0.5 m/s Increments SH E BA

Tel HaShomer
Strange et al, JACC 2019
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Actual All-Cause Mortality at 1- (Black)
and 5-Years (Blue)

The Leviev
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The Association of Moderate Aortic Stenosis -
with Poor Survival Is Modified by Age and —
Left Ventricular Function: Insights from
SHEBAHEART Big Data

» Consecutive patients who Initial Cohort - 98,216
underwent echocardiographic
evaluation between 2007 and

2019. Excluded:
) -Severe AS - 2,773
e All-cause mortallty and cancer N -Prior aortic valve Intervention - 957
data were available fOI’ all -Prior Diagnosis of malignant Cancer - 1,071
. . . . -Missing Data - 793
patients from national registries.

» Cox regression survival models
were applied with censoring of
patients who developed
metastatic cancer, developed >
moderate AS, or underwent
aortic valve intervention during No/Trivial/Mild AS - 89,982 Mild - Moderate AS - 438 Moderate AS - 2,202

follow-up

h 4
Final Cohort - 92,622

The Leviev
Cardiothoracic &
Vascular Center

SHEBA

Tel HaShomer

ltelman E, Kuperstein R, Maor E, JASE 2022




Overall Survival

 During a median
follow-up of 5 (IQR 2-
3) years, 19,171 (21%)
patients died.

« We observed event
rates of 3.7 cases 100
person-years in the
<moderate AS group
vs and 12.7 per in the
moderate AS group

Survival in unmatched population

0.751

0.501 o

" 9<0.0001

0.00+

0 0.5 1 15 2 25 3 3.5 4 4.5 5
Years

Number at risk

nnemnvanio i seness1 90420 85073 83122 79362 74307 69788 65609 61618 57567 53134 48702
wiseneses] 22021894 1709 1478 1245 1048 884 732 608 500 413

0 05 1 15 2 25 3 35
Years

45 5
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Propensity Matching
» A total of 1,448 moderate AS N \

patients with comprehensive clinical, " B
laboratory, and echocardiographic 050/ —
data were identified and matched
with control patients 1 p=0.0065
« Regression model showed that A -

cqmpared with < mild AS, patients  guwmamemcsns| 1448 1291 1215 1133 1029 933 848 759 681 598 527
with moderate AS were 7% more 7 wesconsen| 1448 1216 1098 956 807 683 577 479 407 337 274

likely to die during follow-up (95% -
Cl11.04-1.30, p = 0.007).

The Leviev
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SUbg roup AnaIySIS <80 Years Old >80 Years Old

and Interaction *;;\ \

* There was a significant L -
interaction with respect to two 1 usom
important subgroups: T e e e

* Non-octogenarians EF <o P
' >
patients (age<30) <50% 6

+ Patients with LVEF < 50%). \ \

“ P<.0001

The Leviev
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Tel HaShomer

Itelman E, Kuperstein R, Maor E, JASE 2022




Prognostic Implications of Moderate
Aortic Stenosis IiNn Patients With
Left Ventricular Systolic Dysfunction

Death AVR or HF Hospitalizations Per NYHA Class

DE‘;Iﬂ"I AVR, or HF hDSDimUEEﬁDH FIGURE 6 Composite Primary Endpoint Stratified by NYHA Functional Class

Death, AVR, or HF hospitalization

100

= n=305

= Age 73%11 years

= AVA1210.16 cm?
I = Mean gradient 14+4 mmHg

et~ = LVEF: 38+ 9%

Cumulative Incidence (%)

Cumulative Incidence (%)

305 : 19:3 11|]‘ FIE 3|3 —— NYHA Tl or IV — NYHA Il —— NYHA |
0 1 2 3 : " d I 1638 d
Time [‘ﬂaars‘l Patients in NYHA functional class Il or IV had 2 worse prognosis compared with patients M e Ia n FO OW u p' ayS

in lower NYHA functional classes. Abbreviations as in Figures 1and 5

The Leviev
Cardiothoracic &
Vascular Center

SHEBA
Van Gills J et al, JACC 2017 fel HoShomer




Moderate Aortic Stenosis in Patients

With Heart Faillure and
Reduced Ejection Fraction

A
100 -

HR: 2.31(95% Cl: 1.72-3.12); p < 0.0001
HR*: 2.98 (95% Cl: 2.08-4.31); p < 0.0001 80 + 5%

Cumulative Incidence of Mortality (%)

0 1 2 3 4 5 6
Follow-Up Time (Years)
Patients at risk:
— HFrEF 262 178 17 44
— HFrEF + Moderate AS 262 129 51 9

Jean G, JACC 2021 Tel HaShomer

n=262

Mean age:73+10 years

AVA: 1.2+0.2 cm?

Mean Gradient:15+5 mmHg
LVEF: 38.5£9.6%

Follow-up: 2.9+2.2 years

SHEBA

The Leviev
Cardiothoracic &
Vascular Center




Natural History of Moderate Aortic Stenosis s
with Preserved and Low Ejection Fraction |

1.00

Survival probability
o o
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Survival Probability Propensity Matched
with LVEF <50%

Survival probability

Survival Probablity before Propensity
Matching

p < 0.0001
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Survival Probabilliy after Propensity
Matching

= n=952

= Mean age 78112 years
= Mean AVA 1.3+01cm?
= Mean Gradient 20 £+9 mmHg

0 50

100

Survival Probabilitly Propensity

—w @ @ » Mean LVEF 55£8%
= Follow-up 181 Weeks

Matched with Low Gradient

\

-

p =0.028

Mean gradient and
LVEF did not
interact with the
effects of moderate
AS on survival

0 50

100

150 200 250 300

ime in weeks The Leviev
! ; SHEBA | cardiothoracic &
, . Tel HoShomer | Vascular Center
Mann TD, Loewenstein |, Ben Assa E, Topilsky Y. JASE 2021



Characteristics and Prognosis of Patients With Moderate Aortic
Stenosis and Preserved Left Ventricular Ejection Fraction

65%
— 0 | i
12508 § . Expected survwal.
: = Moderate AS survival
Age 75+11 years ® o
AVA 1.2+0.15 cm?
Mean Gradient 25+9 mmHg ul |
] Expected survival
Follow-up time 47 months S —
:’ollow-up (n'umths;‘a "
i 7 36 m 50 72
months | months | months th th th
E“”“f&;““"‘"' 94 88 82 76 70 65
Ob““'f;';““i‘" 87 78 72 64 57 53
Relavoar™™ | 25 | ss6 | 878 | 842 | 14 | 815 The Leviev
SHEBA | cardiothoracic &
Tel HaShomer | Vascular Center

Delesalle G et al, JAHA2019



Characteristics and Prognosis of Patients With Moderate Aortic
Stenosis and Preserved Left Ventricular Ejection Fraction

Independent Predictors of Mortality

« Age( CI: 1.02-1.05) p<0.001

 Prior AF (CI 1.05-1.73) p<0.019

 Charlson Comorbidity Index (CI: 1.05-1.18) p<0.001

* AVR according to current guidelines (Cl:0.23-0.54) p<0.001

The Leviev
Cardiothoracic &
Vascular Center

SHEBA
Delesalle G et al, JAHA2019 Tel HaShomer




Death (%)

Prognostic Significance of
Discordant Severity Criteria In
Moderate AS

o Discordant LVEF< 50% T o vaeares | omngrint |

Concordant grading 1.0- 1.5 cm? =20 mmHg
n=790 o Concordant ,LVEF<50%
; Discordant grading 1.0- 1.5 cm? <20 mmHg
e Discordant,LVEF>50%
o Concordant ,LVEF>50%
19%
Log Rank p-value <0,001 Discordant gl‘ading
Concordant grading
Follow-un time (vears) Discordant, LVEF<50% HR:2.78(2.00-3.87) | P<0.001 814
Mortallty accordlng ‘to Concordance Concordant LVEF<50% HR158(106-236 P<0.025
and LVEF
The Leviev
( SHEBA | cardiothoracic &
Tel HaShomer | Vascular Center

Pio SM at al. Openheart 2021



Discordant Grading of
Aortic Stenosis Severity

Echocardiographic Predictors of Survival Benefit
Associated With Aortic Valve Replacement

Mortality Hazard Ratio for AVR Vs. Medical Treatment according to AVA Strata

A

vy

T
56 AVR/5E Medical I HR: 1.46 {0.66 - 3.32); p=0.35

HR: 0.85 (0.0 - 2.40); p = 0.77 | n :1710

34 AVA/34 Medical

I
i !
5 08 AVRI403 Medical ! HR: 1.03 (0.58 - 1.81); p = 0.51 !
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T 405 AVR/10S Medical HR: 0.38 (0.23 - 0.64); p = 0.0003 K} 08 ! 0
]
2 | 2 | = M LVEF 59+ 14%
E 0.6 | T 47 AVRAT Medical HR: 0.31 (0.14 - 0.62); p = 0.0008 e a n i (0)
< g '

'
34 AVR/34 Medical HR: 0.16 {0.05 - 0.38); p < 0.0001 |
1

282 AVA/43 Medical HR: 0.25 (0.13 - 0.47); p < 0.0001 213 AVRIS9 Medical HR: O'E‘IO (0:16-059);p = 00008 u F/U t I m e 4 . 4 i 3 ye a rS
|

I
0 0.5 1.0 15 20 25 3.0 35 0 05 1.0 1.5 2.0 25

Mortality Hazard Ratio - AVR vs. Medical Treatment Mortality Hazard Ratio - AVR vs. Medical Treatment
AVR Protective . AVR Not Protective AVR Protective AVR Not Protective
Propensity Match Analysis Multivariate Cax Analysis Propansity Match Analysis Multivariate Cax Analysis

Whole Cohort Normal LV Function and Flow The Leviev
Cardiothoracic &
Vascular Center

SHEBA

Tel HaShomer

Berthelor-Richer M et al, JACC Imaging 2016



Discordant Grading of
Aortic Stenosis Severity

Echocardiographic Predictors of Survival Benefit
Associated With Aortic Valve Replacement

Mortality Hazard Ratio for AVR Vs. Medical Treatment according to Mean Gradient Strata

>
W

|
53 AVR/53 Medical HR: 0.11 (0.05 - 0.24; p < 0.0001 ' n _ ’I 7’] O
| 30 AVA/30 Medical HR: 0.28 (0.10 - 0.66); p = 0.004 n =
487 AVR/SE Madical HR: 0.15 (0.09 - 0.24); p < 0.0001 i
—_ 1 = 300 AVR/35 Medical HR: 0.13 (0.06 - 0.30); p < 0.0001 AVA O 9 O 3 2
4 I o '
40||||||Hg z 40 | = | u . i . CII'
E 87 AVR/B7 Medical HR: 0.50 (0.30 - 0.83); p = 0.007 E 404 :
s E | .
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£ £
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T 142 AVR/222 Medical ! HR: 1.00 (0.58 - 1.76); p = 0.98 <] 25 l o)
2 | 2 = M LVEF 59+ 14%
c c ! HR: 0.97 (0.35 - 2.66); p = 0.95
g 154 g 37 AVR/ST Medical } ! P ea n - o
= 19 AVR/9 Madical \ HR: 1.33 (0.36 - 0.4.86); p = 0.66 = | .
HR: 1.19 (0.55 - 2.46); p = 0.64
! HA: 2.72 (0.84 - 7.34); p = 0.09 65 AVA264 Medical ! ] F/U t I I I 4 4 3
19 AVR/255 Medical : ! I e . i e a rS
| |
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V] 1 2 3 7 8 0 1 2 3
Mortality Hazard Ratio - AVR vs. Medical Treatment Mortality Hazard Ratio - AVR vs. Medical Treatment
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AVR Protective AVR Not Protective AVR Protective AVR Not Protective
| Propensity Match Analysis Multivariate Cox Analysis | Propensity Match Analysis Multivariate Cox Analysis |

Whole Cohort Normal LV Function and Flow The Leviev
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Tel HaShomer

Berthelor-Richer M et al, JACC Imaging 2016



Summary for Now

* Moderate As is associated with a poor prognosis, which is more
pronounced in patients with LV dysfunction

* In patients with normal function the T risk seems to be related to
comorbidities

* More data is needed in patients with discordant findings and
normal function and flow

The Leviev
Cardiothoracic &
Vascular Center

SHEBA

Tel HaShomer




Original research

Outcomes in patients with moderate and
asymptomatic severe aortic stenosis followed up in
heart valve clinics

All-cause death Moderate AS

e = Age 76.5+12.8 YO

. | = FUTime:48+18Y
" | pr0003 = 57% Moderate AS

Asymptomatic severe AS ® Hea rt Va |Ve Clinlc
i ~ - S - Standard Cardiology Care
Log-rank . B o T
p=0.038 ~ Standard Care == Heart Valve Clinic : " Log-rank H
| p=02s = More consults
= More BNP
= More EST
HVC is a significant predictor of * More CT
| |

reduced mortality in patients with Earlier Surgery
moderate Aortic Stenosis

The Leviev
Cardiothoracic &
Vascular Center

(N SHEBA

Tel HaShomer

Paolisso P Heart 2023



Can we risk stratify patients with moderate
aortic stenosis?

The Leviev
Cardiothoracic &
Vascular Center

(N SHEBA

Tel HaShomer




Moderate Aortic Stenosis: Risk
Stratification

Impact of Valvulo-Arterial Impedance
on Overall Survival

100 - Low Zva - Surgical
e Valvulo-Arterial Impedance
High Zwa - Surgic
n=544 o
Asymptomatlc % Mod erate Tva - Madical Zva - ﬂ - SAP 'I-. APMean
> Moderate : - SV Vi
Aortic Stenosis
20 _
0 T T
0 2 3 4 5 6
Follow-up (years)
The Leviev
SHEBA Cardiothoracic &

Vascular Center

Hachicha et al, JACC 2009 Tel HaShomer



Moderate Aortic Stenosis: Risk
Stratification

= Strain Imaging for early assessment of LV dysfunction

Impairment of GLS and Systolic Strain Rate Survival in Moderate As and LV
with Increasing Severity of AS dysfunction according to GLS

1.0 -
2 08
-14.0- -0.70 £
8 %
= = £ 061
2 £ £
c8 s & —0.804 6
€ =16.0+ =E
g [} g8
[ 5 =N a
8- ] T —0.90 - 0.2
5% &t &
2§ -18.01 I =9
Do b
§ 3 35 I 0.0
a 29 —1.004 ' ' ' '
¥, B o 0 10 20 30
< _20.04 I §& I Time (Months)
Mumber at risk
1.10 —— GLS-14% to -21% 33 2 18 6
Aortic MidAS  Moderate AS Severe AS Aortic MIdAS  Moderste AS Severs AS GLS-8%to-14% 00 83 60 28
nnnnnnnnn sclerosis —— GLS-2% to -8% 46 36 20 7
Aortic stenosi ity Aorti i rity

The Leviev
Cardiothoracic &
Vascular Center

SHEBA

Tel HaShomer

Ng ACT et al, Eur Heart J, 2010



Moderate Aortic Stenosis: Risk Stratification

* MRI for early assessment of LV fibrosis
e Reactive interstitial fibrosis( reversible)
* Focal replacement fibrosis (irreversible)

The Leviev
Cardiothoracic &
Vascular Center

(N SHEBA

Tel HaShomer

Stassen J el al, JACC Imaging 2023




Moderate Aortic Stenosis: Risk Stratification

Artificial Intelligence

A Machine-Learning Framework to
ldentify Distinct Phenotypes of
Aortic Stenosis Severity

Non-Severe / Non-Severe /
All Patients Discordant AS All Patients Discordant AS
x 100
>
=
S o075
=
x 2 050
2 $
2 £
2 £ oxs )
Ly
£ & 000 p<<0001 " |p<<0.001 p << 0001
: T T T T T T T T T T T T T T T T T T
0 5 10 15 0 5 10 15 0 2 4 6 8 0 2 4 6 8
Time (Years) Time (Years) Time (Years) Time (Years)
N at risk
—Ls 597 213 23 595 213 23 50 47 45 2 50 47 45 2
— HS 455 38 3 268 35 3 107 43 17 3 61 33 13 3
Non-Severe / Non-Severe /
All Patients Discordant AS All Patients Discordant AS
1.00 02 0.02
= 2 2
£ == . b=
g 075 1 004 0.02 l-Ll'|_\_|io.m
5
@
0.50 0.04 04 4 4
- é o o 014 on
3 g 025 B E
a 3 015 015
2 = goodp<<0o0i 030 p << 0.001 026 1p << 0001 1p=0002
g Tk T — T T T T T T T T T T T T T T
= 0 5 10 15 0 5 10 15 0 2 4 6 8 0 2 4 6 8
Time (Years) Time (Years) Time (Years) Time (Years)
N at risk
— LS/AVR+ 243 200 61 241 199 60 5 5 5 2 5 5 5 2
— LS/AVR- 354 149 15 354 149 15 45 44 44 20 45 44 44 2
— HS/AVR+ 328 193 42 m 104 22 87 84 82 33 49 47 45 22
— HS/AVR- 127 24 3 97 23 3 23 16 1 3 15 M 8 3

Segupta PP et al, JACC 2021

The Leviev

SHEBA

Tel HaShomer

Cardiothoracic &
Vascular Center



Moderate Aortic Stenosis: Risk Stratification

* NT-pro BNP Levels According to Severity of AS

3500 4
| L p < 0.001; Kruskal Wallis
]

3000 +

2500

2000 |

NT-proBNP (pg/ml)

1500 |
1000 -

500

sl
Control AS| ASII AsSlII AVR
n=32 n=26 n=29 n=91 n=31 The Leviev
Severity of AS SH E BA Cardiothoracic &

Tel HaShomer | Vascular Center

Steadman CD et al, JACC 2010



Conclusions(1)

= Aortic Stenosis is a valvular and a ventricular disease
» Moderate AS is associated with increased mortality

* The diagnosis of Moderate AS can be difficult and
complicated due to discordant grading

» The high mortality rates seems to be mainly related
to co-morbidities and LV dysfunction

The Leviev
Cardiothoracic &
Vascular Center

SHEBA

Tel HaShomer




Conclusions(2)

= Patients with Moderate AS need to be followed in
specialized valvular heart disease clinics

» Advanced risk stratification with strain imaging ,CT,
MRI, artificial intelligence and biological markers may
help in advising for early intervention in patients with
aortic stenosis

The Leviev
Cardiothoracic &
Vascular Center

SHEBA

Tel HaShomer




The Future:

TAVR Trials in Moderate Aortic Stenosis

@ vk unLOAD

MULTHENTER, RANDOMUED, OFIEN-LAREL

HF patients with moderate AS

Exg f l Y72

1 year

Primary completion® Prisnary completion®
Other primary outcomes
Disabling stroke, hospitalizations for HF,
change in Kansas City Cardiomyopathy
Questionnaire relative to baseline

NCT02661451

© rrocress

MULTIENTER, RAMDOMUIED, OPEN-LAREL

750

Moderate AS with symptoms or cardiac damage

E’;t-gl : l\/-

$ GDMT4+CS
Control

2 years
Primany completion®

Primary completion®
Other secondary outcome
Death, unplanned cardiovascular
hospitalization, 10+ decrease in Kansas
City Cardiomyopathy Questionnaire score

NCT04889872

e EVOLUT EXPAND I

MULTICENTER, RARDOMIFED, OPEN-LAREL
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Survival of Patients with Moderate AS

0a=

E=

Survival (%)

o=

0o=

65%

53+2%

Expected survival
Cibserved survival

I | I I 1 1
12 24 35 48 &0 T2

Follow-up (months)

12 14 36 45 60 71

months | months | months | months | months | months

Expected survival

P 04 g8 82 76 70 63

Observed survival 37 78 77 64 57 23
(%)

Relative survival | o) 5 | g3 | g78 | 842 | 214 | 813
(%)

S Model 2
Multivariable Analysis Age (per 1-y increment) 1.04 (1.02-1.05) <0.001
e HR (95% C) E— Male sex (yes vs no) 092 (0.70-1.21) | 0.569
Model 1 BSA (per 1-cm?® decrement) 0.82 (0.41-1.61) 0.558
Age (per 1-y increment) 1.05 (104_1 07) =0.001 NYHA class (|||—|V Vs |—||) 104 (0.89—1 21) 0.614
BSA (per 1-cm? decrement) 0.70 (0.35-1.44) | 0.337 Chtin :
Mean pressure gradient 1.01 (0.99-1.02) 0.543
NYHA class (II-IV vs 1) 110 (0.78-1.55) | 0.600 (oer 1-mm Hg increment)
Prior atrial fibrillation (YES Vs I'IO) 1.36 (10571 75) 0.019 Left ventricular ejection 0.99 (0_93_1 01) 0.783
Mean pressure gradient 101 (0.99-1.02) | 0.760 fraction (per 1% decrement)
(per 1-mm Hg increment) Prior myocardial 1.01 (0.61-167) | 0.980
Left ventricular ejection 0.99 (0.98-1.01) | 0.584 —infarction (yes vs na)
fraction (per 1% decrement) Charlson comorbidity 111 (1.05-1.18) | 0.002
Prior myocardial 1.04 (0.62-1.76) | 0.880 index (per 1-unit increment)
infarction (yes vs no) Moderate-to-severe 115 (0.86-151) | 0.316
Moderate-to-severe valve 119 (0.90-157) | 0.222 valve calcification
calcification (yes vs no) (ves vs no)
Charlson comorbidity index 113 (1.07-122) | <0.001 Aortic valve replacement 0.38 (0.27-0.54) | <0.001

(per 1-unit increment)

(ves vs no)*
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Characteristics and Prognosis of Patients With Moderate Aortic
stenosis and Preserved Left Ventricular Ejection Fraction

Cumulative Incidence of Surgery

n=508
Age 7511 years
Follow-up time 47 months

(%)

incidence

31+3%

22+3%
0.2 11+£2%
0.0 i i i [ 1 1
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Follow-up (months)

Cumulative
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Imaging Parameters in Aortic Stenosis
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Diastolic
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Prognostic Significance of Discordant
Severity Criteria In Moderate AS

Table 4 Uni- and multivariate Cox proportional hazard analyses for the identification of independent correlates of all-cause

mortality
Univariate analysis Multivariate analysis
Hazard ratio (95% Cl) P value Hazard ratio (95% Cl) P value
Age (per 1year increase) 1.05 (1.03 to 1.06) <0.001 1.04 (1.02 t0 1.05) <0.001
Male 1.00 (0.81101.22) 0.973
Previous MI (yes/no) 1.72(1.3310 2.22) <0.001
eGFR <60 mL/min/1.73 m2 (yes/no) 2.55(2.07 t0 3.15) <0.001 2.15(1.7110 2.70) <0.001
LV hypertrophy (yes/no) 1.75 (1.39 10 2.20) <0.001 1.67 (1.30t0 2.15) <0.001
LVEDV index (per 1 mL/m? increase) 1.007 (1.003 to 1.011) 0.001
Moderate/severe MR (yes/no) 1.50 (1.051t0 2.13) 0.025
Stroke volume index (per unit increase) 0.986 (0.977 to 0.996) 0.005
TAPSE <1.7cm (yes/no) 1.71 (1.18 to 2.47) 0.004
Type of moderate AS
Concordant moderate AS +LVEF>50% Reference ... Reference ...
l Discordant moderate AS +LVEF<50% 3.11(2.26 to 4.27) <0.001 2.78 (2.00 to 3.87) <0.001 ]
Discordant moderate AS +LVEF=50% 1.46 (1.06 to 2.01) 0.022 1.01 (0.78 to 1.56) 0.595
| Concordant moderate AS +LVEF<50% 2.12 (1.49 10 3.01) <0.001 1.58 (1.06 to 2.36) 0.025 |

The Leviev
SHEBA Cardiothoracic &
Tel HaShomer | Vascular Center
Pio SM at al. Heart 2021



Left Ventricular Afterload in Aortic
Stenosis = Valvular Load + Arterial Load

Static Pressure

LVSP Valvular Load
Apnet
AP Total Load

SAP } Arterial Load

>

Flow axis

>3.5: Moderate

Valvulo-Arterial Impedance
>4.5: Severe

_ LVSP SAP + AP,
Briand et al, JACC, 2005

Hachicha et al., Circulation, 2007 Y SVi SHEBA
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Original research

Outcomes in patients with moderate and
asymptomatic severe aortic stenosis followed up in
heart valve clinics

All-cause death in patients with moderate AS
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