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Learning objectives

» Review prevalence and natural progression
» Recognize AS, understand echo findings, and know when to refer.

» Review ACC/AHA guidelines and timing of aortic valve
replacement, SAVR vs TAVR



Prevalence

» ASis defined as valve leaflet disease leading to left ventricular
outflow obstruction cause by progressive leaflet calcification.

» Affects ~ 12.5 million of people globally

» Aortic stenosis (AS) is the most frequent valvular heart disease in
Western countries,! affecting =5% of individuals aged >65 year old

» Forindividuals above 80 years of age, the prevalence is ~ 10%, so it is
the disease of the elderly.


https://www.ahajournals.org/doi/10.1161/JAHA.124.036657#core-collateral-jah310309-bib-0001

Pathogenesis of the Aortic Stenosis
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History of the aorfic stenosis
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After severe symptom onset
and if left untreated
mortality is ~ 50% within 2-5
years.

Important to educate
patients on the symptoms
and that timely intervention
is needed.

Most common symptom in
patients with severe AS?

--decrease in baseline
exercise capacity or DOE.



PATHOPHYSIOLOGY

Increase in
afterload
Incomplete
emptying of left
artery

Left ventricular
hypertrophy
Right ventricle
strain
Pulmonary
congestion
Poor prognosis

Osteoclast

Macrophages Osteoblast

Altered Blood pressure




At Risk for Aortic

Stenosis

Vmax <2m/s

@ Clinical Presentation

-Exertional dyspnea
-Syncope

-Chest pain
-Palpitations

AORTIC STENOSIS

Vmax 2-2.9 m/s
MG <20 mmHg

Repeat TTE
Q3-5 years

( @ Physical Exam

*For Severe AS
-Late peaking systolic
crescendo-decrescendo

Vmax 3-3.9 m/s
MG 20-39 mmHg

Repeat TTE
Q1-2 years

ASx Severe ASx Severe
AS AS w/ LEF

Vmax 24m/s
MG 240 mmHg
AVA < 1cm?

EF Normal

Vmax 24m/s
MG 240 mmHg
AVA < 1cm?

EF < 50%

Repeat TTE Q6-12 months

SAVR vs. TAVR
1. LVEF < 50% (Stage C2) (1)
2. Other Cardiac Surgery (1)
3. Very Severe AS (Vmax 25, PG 240) (lla)
4. + Treadmill with drop in BP or Sx (lla)
5. Rapidly Progressive AS (AVmax > 0.3) (lib)

Sx Severe
AS

Vmax 24m/s
MG 240 mmHg
AVA < 1cm?

EF Normal

SAVR vs.
TAVR (1)

T sv220%

Sx Severe
LFLG AS
w/ 4 EF

Vmax <dm/s
MG <40 mmHg
AVA < 1cm?

EF <50%

Dobutamine
Stress Echo

Sx Severe
LFLG AS w/
normal EF

Vmax <4m/s

MG <40 mmHg
AVA < 1cm?
IAVA <0.6cm?/m?
SVI <35ml/m?

EF 250%

SAVR vs.
TAVR (lla)

T sv <20%

Indeterminate

MG <30-40 mmHg

AVA >1cm?

Pseudo-
Severe
AS

MG 230-40 mmHg

AV Ca Score
AVA < 1cm?

>1200F

>2000M
True

Sex;re '
¥

SAVR vs.
TAVR (lla)

-
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Physical Exam

» Systolic murmur at the cardiac base: often grade 3/6, but 20% have
a softer murmur.

\ 4

Diminished and delayed caroftid upstroke is a specific finding (100%)
for severe AS

Late peaking systolic murmur, single quiet S2
Sensitivity of murmur for diagnosis of any valvular disease is <50%
Specificity is 70%

V. Vo V-V

Echo is a definitive test to diagnose AS



ECHO parameters

Peak Velocity

>

» Mean gradient
» Aorfic valve area
>

LV function
» We use CW doppler
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and mean grdient
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If you see that the doppler sample is not parallel and not on line
with the aortic valve — It can underestimate the severity of AS

£ ARk + AV VTI M3 M4
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Calculating Aorfic Valve area using
the confinuity equation

Continuity Equation

LVOT AV Aorta
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Peak AV velocity (m/s)

Mean Gradient
(mmHg)

AVA (cm¥)
Indexed AVA (cm?/m?)

ECHO
Surveillance

Aortic
Sclerosis

<2.0m/s 20-29 30-39 24.0 250

Mild Moderate Severe Very Severe

<20 20 -39 240 2 60

>1.5 >10-15 <10 <0.60
>0.85 >0.60-0.85 <0.60




Low Flow State LFLG AS

Low-Flow, Low-Gradient Severe AS
MG <40 mmHg Svi <35 ml/m’ AVA <10 cm’ IAVA <0.6 cm'/m?

Ejection Fraction , When there is a discrepant data — pay
\ attention to aortic valve area < 1.0 cm?2.

Confirm Echocardiographic Measurements
+ Assess Valve

el tcknlcacaons There is also Peak velocity of <4 m/s;
Mean gradient < 40 mmHg

Dobutamine Stress Echo Co-Morbidities Controlled

* MG >40 mmHg, AVA <1.0 cv?
« MG <40 mmHg, AVA_ <1.0 cnv’ Atrial fibrillation, hypertension

MODCT Calcium Score MDCT Calcium Score

* Men >2,000 AU * Men >2,000 AU
* Women >1,200 AU * Women >1,200 AU

True-Severe
Paradoxical

TAVR or SAVR irrespective TAVR or SAVR
of contractile reserve

Choice based on Choice based on
clinical context clinical context

= = = = Inconclusive

J Am Coll Cardiol 2025;85:944-964

R AMERCAN



If data Is iInconsistent after dobutamine
stress test — obtain Calcium Score

TAVR or SAVR irrespective TAVR or SAVR ’
of contractile reserve

Choxe based on Choice based on
clinkcal comtext chinical context




Stress testing In severe asymptomatic AS

Recommendations for Diagnostic Testing: Exercise Testing in
Patients With AS

Referenced studies that support the recommendations are
summarized in

1. In asymptomatic patients with severe AS
(Stage C1), exercise testing is reasonable
to assess physiological changes with
exercise and to confirm the absence of
symptoms.'

. In symptomatic patients with severe
AS (Stage D1, aortic velocity 24.0
m/s or mean pressure gradient 240
mm Hg), exercise testing should not be
performed because of the risk of severe
hemodynamic compromise.®




Medical therapy In AS

Recommendations for Medical Therapy of AS

Referenced studies that support the recommendations are

summarized in

. ‘_ .

. In patients at risk of developing AS (Stage
A) and in patients with asymptomatic AS

(Stages B and C), hypertension should

be treated according to standard GDMT,

started at a low dose, and gradually titrated

upward as needed, with appropriate clinical

monitoring.'

. In all patients with calcific AS, statin therapy

is indicated for primary and secondary
prevention of atherosclerosis on the basis of
standard risk scores.**

. In patients who have undergone TAVI,

renin—angiotensin system blocker therapy (ACE
inhibitor or ARB) may be considered to reduce
the long-term risk of all-cause mortality.”®

. In patients with calcific AS (Stages B and C),

statin therapy is not indicated for prevention of
hemodynamic progression of AS.#*

Treat HTN

Treat calcific AS with a statin



Indications and Timing for AVR

Abnormal Aortic Valve With

Reduced Systolic Opening Class lia |

l
\/ 4

Symptoms due to AS No AS Symptoms
|

3 v —3

Severe AS Stage D1 Vmax <4 m/s and AS Stage C AS Stage B
*Vmax 24 m/s or AVA €1.0 cm? (Vimax 24 m/s) Vmax 3-3.9 m/s
A Pmpan 240 mm Hg - ¢ J |

[ wWeF <50% | y v ¥

' LVEF Other ETT with
Yes No <50% || cardiac L BP or

"| surgery || T ex. Capacity
2 T -

Severe AS Stage D2 Severe AS Stage D3 ' Vmax 25 m/s
DSE Vmax 24 m/s AVA; 0.6 cm?/m? and OR '
at any flow rate SVI <35 mL/m? - ;
J BNP >3x normal |

¢ _ OR

AS most likely Ragdrgfsﬁgﬁe
cause of symptoms e

1 LVEF to

surgical <60% on 3
risk serial studies
4 \ A / \4 Y \ 2 /
AVR (SAVR or TAVI) AVR (SAVR or TAVI) SAVR SAVR ‘ AMERICAN

L) ( (ha) , (IIb) COLLEGE of
, CARDIOLOGY.
J Am Coll Cardiol 2021:77:e25-e197.




Farly TAVR

Randomized~ 900 patients with
severe asymptomatic AS to TAVI vs
routine clinical surveillance

Primary endpoint of death, stroke
unplanned hospitalization or
cardiovascular cause showed that

early TAVI patients did statistically
better than those under clinical
surveillance arm.

Primary endo-point occurred in
122 patients (26.8%) in the TAVR
artm vs 202 patients (45.3%) in the
clinical surveillance group

No difference in all cause mortality

A Death, Stroke, or Unplanned Hospitalization for Cardiovascular
Causes (%)
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TAVR vs SAVR

Summary of Transcatheter Aortic Valve Implantation (TAVI) Trials

Trial or study
name

PARTNER 18

CoreValve
Extreme Risk
Pivotal

PARTNER 1A

CoreValve High

Risk Pivotal

PARTNER 2

SURTAWI

PARTNER 3

Evolut Low
Risk

Dates of trial
or study
May 2007 -
Mar 2009

Surgical risk
Inoperable

Feb2011-
Aug 2012

Inoperable

May 2007-
Aug 28,2009

Feb2011-
Sep 2012

Dec 2011-
Nov 2013

Inter mediate

Jun 2012-
Jun 2016

Inter mediate

Mar 2016-
Oct 2017

Mar 2016-
Nov 2018

Study design
Randomized 1:1
to TAVI or

standard
therapy

All received
TAVI

Randomized 1:1
to TAV or SAVR

Randomized 1:1
to TAV or SAVR

Randomized 1:1
to TAV or SAVR

Randomized 1:1
to TAVI or SAVR

Randomized 1:1
to TAVI or SAVR

Randomized 1:1
to TAVI or SAVR

Valve implanted for TAVI

Edwards SAPIEN
(balloon-expandabie
valve)

CoreValve
(self-expandable valve)

Edwards SAPIEN
(balloon-expandable
valve)

CoreValve
(self-expandable valve)

SAPIEN XT
(balloon-expandable
valve)

* CoreValve (84%)

« Evolut R (16%)

« Both are
self-expandable valves

SAPIEN 3
(balloon-expandable
valve)

» CoreValve (3.6%)

* Evolut R (74.1%)

« Evolut PRO (22.3%)

* All 3 are
self-expandable valves

No. of patients

179in TAVI
group; 179 in
standard
therapy group
Al 489 in TAVI
group (no
comparison
group)

348 inTAVI
group; 351 in
SAVR group

390 in TAVI
group; 357 in
SAVR group

1011 in TAVI
group; 1021 in
SAVR group

864 in TAVI
group; 796 in
SAVR group

503 in TAVI
group; 497 in
SAVR group

734inTAVI
group; 734 in
SAVR group

Study
duration, y

1

Primary study
end point

Rate of death
from any cause

All-cause
mortality or
major stroke

Rate of death
from any cause

Rate of death
from any cause

Death from any
cause or
disabling stroke

Death from any
cause of
disabling stroke

Death from any
cause, stroke, or
rehospitalization

Death from any
cause of
disabling stroke

Results of primary study end point

30.7%in TAVigroup vs 50.7% in
standard therapy group; HR, 0.55 (95%
(1,0.40t00.74), P < .001

26.0% vs 43.0% with the prespecified
objective performance goal (upper
2-sided 95% C1 boundary for 26.0%
29.9%, P < .0001)

24.2%in TAVigroup vs 26 8% in SAVR
group (P = .44); 2-sided 95% (1, -9.3
to 4.1; upper 1-sided 95% Cl boundary
3.0 percentage points (P = 001 for
noninfenority)

14.2%in TAVIgroup vs 19.1% in SAVR
group; absolute reduction inrisk, 4.9
percentage points; upper 95% C
boundary, -0.4 (P < .001 for
noninfeniority; P = .04 for superiority)

No signfficant between-group
difference: HR for the TAVI group, 0.89
(95%C1,0.73t0 1.09, P = .25)

12.6%in TAVigroup vs 14 0% in SAVR
group (95% Bayesian credible interval
for difference, -5.2% 10 2.3%;
posterior probability of noninfer iority,
P > .999)

B.5X in TAVI group vs 15.1% in SAVR
group; absolute between-group
difference, -6.6 percentage points
(95% C1, -10.8 to - 2.5 percentage
points, P < 1001 for noninferiority); HR,
0.54(95% 0,037 t00.79),P = 001
for superiority

5.3% in TAVI group vs 6.7% in SAVR
group (between-group difference, <1.4
percentage points; 95% Bayesian
credible interval for difference, -4.9to
2.1 percentage points; posterior
probability of noninferiority P > .999)

Other events and comments

Major stroke: 7.8% in TAVI group vs 3.9%
in standard therapy group (P = . 18)

Major stroke: 4.3%

Major stroke: 5.1% in TAVI group vs 2.4%
in SAVR grouwp (P = .07)

Major stroke: 8.8% in TAVI group vs
12.6% in SAVR group (P = .10)

Inthe transfemoral cohort, the primary
end point was lower in the TAVI group
than in the SAVR group (HR for the
intention-to-treat analysis, 0.79 [95%Cl,
0.62t01.00), P = .05)

Higher rates of acute kidney injury and
atrial fibrillation in SAVR group; higher
rates of aortic regurgitation and

pacemaker implantat ion in TAVI group

No significant between-group differences
for major vascular complications,
pacemaker placement, and moderate to
severe paravalvular regur gitation

Prespecified interim analysis: need for
permanent pacemaker higher in TAVI
group vs SAVR group (17 .4% vs 6. 1%,
respectively, between-group difference,
11.3%[95% (1, 8.0% to 14.7%])

Abbreviations: Evolut Low Risk, Evolut Surgical Replcement and Transcatheter Aortic Valve iImplantation in Low- Risk Patients; HR, hazard ratio; PARTNER, Placement of Aortic Transcatheter Valves; SAVR, surgical aor tic valve
replacement; SURTAVL, Surgical Replacement and Transcatheter Aortic Valve Implantation

JAMA. 2021 ;325(24):2480-2494

AMERICAN
COLLEGE of
CARDIOLOGY.




Balloon-expandable devices

TAVR vs SAVR

. ope . c 5 Self-expanding devices
» No significant difference in mortality or stroke T T

» TAVR has less major bleeding, shorter hospital stay, |m§
more rapid return to activities, less pain, reduced
onset of AF than in SAVR

» SAVR hasless PVL, reduced PPM need, reduced
vascular complications and decreased
reintervention rates

» Surgical risk, durability patient age are important in
patient selection




Shared decision making for AVR

Aortic valve replacement

Mechanical valve (surgical) ! Bioprosthetic valve

* Young patients (<50 vy) .
with good life expectancy ' e Older patients (>65 )

» Able to manage lifelong e Unable to manage
warfarin . lifelong warfarin

Age 65-80y

(surgical or transcatheter)

Surgical aortic SAVR or TAVI Transcatheter

valve replacement aortic valve
(SAVR) implantation (TAVI)

Otto CM, Newby DE, Hilis GS: Calicific Aortic Stenosis: A Review. JAMA. 2024,332(23).2014-2026
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Severe AS
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Summary

\ 4

AS is disease of the elderly

\ 4

Most common causes of AS are bicuspid aortic valve stenosis or
normal tricuspid aortic valve calcifications

Symptoms of severe AS DOE or reduced exercise capacity

HF, syncope, angina are late manifestations

Stages of AS are similar to stages of HF

Severe AS: Vmax >4 m/s; Mean gradient >40 mmHg, AVA <1 cm?2.
LFLG AS: Svi <35 mI/m2, AVA <1 cm?2

Vo VoV~ V.. V
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