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WHAT IS KNOWN

EVOLUT SAFETY/EFFICACY IN SEVERE SYMPTOMATIC AORTIC STENOSIS

Extreme Risk

High Risk

Intermediate Risk

Low Risk

WHAT WE NEED TO LEARN

Cusp Overlap Technique 

Optimize PRO

Moderate Aortic Stenosis

SE TAVR vs Medical Therapy

Evolut Expand TAVR Study

SMALL ANNULI

SMART Trial

TAV in TAV

Revalving Registry

Design Improvements

Fx Registry
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Cusp Overlap Technique 

Optimize PRO

Moderate Aortic Stenosis

SE TAVR v. Medical Therapy

SMALL ANNULI

SMART Trial

TAV in TAV

Revalving Registry

Design Improvements

Fx Registry

EVOLUT NEW TECHNOLOGY, NEW TRIALS

PROCEDURAL IMPROVEMENTS

Improving Deployment Accuracy with 
Cusp Overlap Technique



Grubbet al 

• 400 patients enrolled in the Optimize PRO

Demographics
(N=400)

Age, years 78.7 ± 6.6

BMI, kg/m2 30.4 ± 6.2

Male 54.0

STS-PROM score, 3.0 ± 2.4

Pre-existing RBBB 6.5

Lunderquist extra-stiff guide wire 86.7

Pre-BAV 59.5

Post-dilatation 12.3

Embolic protection device used 33.8

Length of stay (median days) 1.0 (1.0,2.0)

Discharged with Holter monitor 21.1

Utilization of 4 Essential Cusp Overlap Technique 

Steps Lowers Pacemaker Implantation Rates to 5.8%

REDUCTION IN PPI RATE WITH COT ADHERENCE

OPTIMIZE PRO

Four key steps in the Cusp Overlap Technique was evaluated:

• Step 1:  CTA reconstructed angiography overlay of cusp 

overlap view.

• Step 2: Double Curve Lunderquist wire appropriately 

positioned in the left ventricle.

• Step 3: No greater than 3 mm depth in cusp overlap view 

prior to and after full annular contact below the non-coronary 

cusp.

• Step 4: Final aortography performed in cusp overlap view.

TCTAP May 7, 2023   5



TCTAP May 7, 2023   6

Cusp Overlap Technique 

Optimize PRO

Moderate Aortic Stenosis

SE TAVR v. Medical Therapy

Evolut EXPAND TAVR Study

SMALL ANNULI

SMART Trial

TAV in TAV

Revalving Registry

Design Improvements

Fx Registry

EVOLUT NEW TECHNOLOGY, NEW TRIALS

MODERATE AORTIC STENOSIS: TREAT OR NOT TO TREAT WITH TAVR

Otto et al JACC 2021; 77 (4) e25–e197

ASE Echocardiographic  Criteria



Aortic sclerosis Mild aortic stenosis Moderate aortic stenosis Severe aortic stenosis

Sclerosis Mild Moderate Severe

Max velocity (m/s) ≤ 2.5 2.6–2.9 3.0–4.0 ≥ 4.0 (m/sec(

Mean gradient (mm Hg) - < 20 20–40 ≥ 40 (mmHg)

AVA (cm2) - > 1.5 1.0–1.5 < 1.0 (cm2)

Healthy

Current treatment paradigm for Aortic Stenosis is to wait for stenosis to be 

severe before intervention1-3

1 Vahanian A, et al. Eur Heart J. 2022
2 Otto CM, et al. Circulation. 2021
3 Izumi C, et al. Circ J. 2021

AVR

Class I recommendation 

AORTIC STENOSIS IS A PROGRESSIVE DISEASE



Aortic sclerosis Mild aortic stenosis Moderate aortic stenosis Severe aortic stenosis

Sclerosis Mild Moderate Severe

Max velocity (m/s) ≤ 2.5 2.6–2.9 3.0–4.0 ≥ 4.0 (m/sec(

Mean gradient (mm Hg) - < 20 20–40 ≥ 40 (mmHg)

AVA (cm2) - > 1.5 1.0–1.5 < 1.0 (cm2)

Healthy

Current treatment paradigm for Mod AS is to wait for stenosis to be severe 

before intervention1-3

1 Vahanian A, et al. Eur Heart J. 2022
2 Otto CM, et al. Circulation. 2021
3 Izumi C, et al. Circ J. 2021 Watchful Waiting?

AORTIC STENOSIS IS A PROGRESSIVE DISEASE



Otto, Nishimura, Bonow et al. J Am Coll Cardiol. 2021 Feb, 77 (4) e25–e197

Timing of Intervention Recommendations (Expert Consensus only)

Follow-Up Recommendations

MODERATE AORTIC STENOSIS | GUIDELINES I TIMING AND F/U

Both the ACC/AHA and ESC new VHD guidelines 
have upgraded some AVR recommendations,

but in general, still reflect more traditional 
late-stage clinical practices and intervention!



NATURAL HISTORY OF UNTREATED MODERATE AS 
NATIONAL ECHO DATABASE (241,303 PTS; MEDIAN 1208 DYS FU) 

Strange G et al. JACC 2019; 74:1851–63

Moderate 

AS is NOT 

a Benign

Disease!



WHY IS MODERATE AS NOT BENIGN?

1

1

• Misclassification of severity

• Echo diagnosis can be challenging

• Progression can be rapid and undetected

• Sub-clinical myocardial damage can occur

• Patients may present late

Cardiac Consequences of AS

Intervention too late?



CURRENT TREATMENT PARADIGM FOR MODERATE AORTIC STENOSIS 

1

2

Current Guidelines

• Clinical and echo follow-up every 1-2 years for progression of AS, 

and medical therapy for hypertension and other cardiovascular 

conditions1-3

• AVR may be considered for patients undergoing cardiac surgery 

for another reason (IIb)

Issues with watchful waiting for moderate AS

• Rate of stenosis progression is highly variable1,2

• Moderate AS has been associated with significant 

cardiovascular events and mortality in observational 

studies.4,5

• Waiting for AS to progress to severe before 

intervening may result in irreversible cardiac 

damage and worse prognosis even with AVR6
• 1 Nishimura RA, et al. J Am Coll Cardiol. 2017
• 2 Vahanian A, et al. Eur Heart J. 2022
• 3 Izumi C, et al. Circ J. 2020
• 4 Strange, G, et al. J Am Coll Cardiol. 2019
• 5 Coisne A et al.  J Am Coll Cardiol 2022
• 6 Généreux P el al.  J AM Cardiol. 2022

Watchful waiting is ingrained in clinical practice



WHAT IS THE IMPACT OF AVR ON CARDIAC DAMAGE IN PATIENTS WITH 
SEVERE AS?

13

• 1,974 patients with severe AS who underwent AVR in PARTNER 2 

and 3 trials

Stage 0 (no cardiac damage): 6.1%

Stage 1 (LV damage): 14.5%

Stage 2 (LA or MV damage): 51.4%

Stage 3 (Pulmonary vascular damage):                   20.9%

Stage 4 (RV damage): 7.1%

• One year post–AVR , 57.9% remained unchanged, and 26.5% 

worsened by at least one stage. T

• One year change in cardiac damage stage is 

significantly associated with death and 

composite of death or HF hospitalization two 

years post–AVR

• “Findings suggest earlier detection and 

intervention before development of 

irreversible cardiac damage may improve 

cardiac function and prognosis of patients 

with AS.” (Pre-emptive AVR)

Evolution and Prognostic Impact of Cardiac Damage After AVR

• Généreux P. et al.  J AM Coll Card (2022)

Extent of Cardiac Damage @ Baseline and its change @ 1yr have prognostic 

Implications after AVR



MODERATE AORTIC STENOSIS: PREDICTING MYOCARDIAL DAMAGE

HIGHER BNP, LOWER GLS, HIGHER E/E’, LOW SVI

Mayo Clinic Echo Database

Ito S, et al JASE  Mayo Clinical Database 2021;34:248-256.

2020 ACC Guidelines for Moderate 
AS

11. In patients with moderate AS 

(Stage B) who are undergoing 

cardiac surgery for other 

indications, AVR may be 

considered.

Why Perform TAVR Preemptively?



Bio-markers
(Baseline and follow-up)

MDCT
(Baseline)

Multi-modalities to evaluate impact of intervention and enhance prognostic risk 

stratification 

Left 

Ventricular

Global 

Longitudinal 

Strain

Left Atrial 

Strain

Left 

Ventricular

Global 

Longitudinal 

Strain

Extra-

Cellular 

Volume

NT-PRO 

BNP

Echocardiography
(Baseline and follow-up)

EARLIER INTERVENTION| CHALLENGES IN EVALUATING CARDIAC FUNCTION



Earlier TAVR Trial I TAVR UNLOAD Trial
TAVR vs GDMT and TAVR vs Afterload Reduction and GDMT

Study 

Complete 

6/2024

Study 

Primary 

Complete 

2/2023



The PROGRESS Trial

Randomized, prospective trial

450 to 750 patients

1:1 Randomization

TAVR (Sapien3 Ultra)     vs    Clinical 

Surveillance

Interim Analysis (180 pts finish 2 yr f/u)

Primary Endpoint

All cause Mortality, Stroke and unplanned CV 

Hospitalisation at 2 years

MODERATE AORTIC STENOSIS
TAVR STUDIES

The EXPAND II Trial

Randomized, prospective trial

550 patients

1:1 Randomization

TAVR GDMT

(Evolut + GDMT)     vs   (delayed AVR allowed)

Primary Endpoint

All cause Mortality, HF events or Medical 

Instability leading to AVR at 2 years
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Cusp Overlap Technique 

Optimize PRO

Moderate Aortic Stenosis

SE TAVR v. Medical Therapy

SMALL ANNULI

SMART Trial – Valve Performance

TAV in TAV

Revalving Registry

Design Improvements

Fx Registry

EVOLUT NEW TECHNOLOGY, NEW TRIALS

PROCEDURAL IMPROVEMENTS



FOCUS ON SMALL ANNULI: THE SMART TRIAL

CLINICAL EVIDENCE ADDRESSING UNMET NEEDS
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Cusp Overlap Technique 

Optimize PRO

Moderate Aortic Stenosis

SE TAVR v. Medical Therapy

SMALL ANNULI

SMART Trial

TAV in TAV

Revalving Registry

Design Improvements

Fx Registry

EVOLUT NEW TECHNOLOGY, NEW TRIALS

PROCEDURAL IMPROVEMENTS

Zajarias et al Abstract TCT 2021



PROSPECTIVE REDO TAVI REGISTRY

PRESERVING LIFETIME TREATMENT OPTIONS

The REVALVE Study

The REVALVE Study

The REVALVE Study Leadership

REVALVE: RE-do Transcatheter Aortic VALVE 

Implantation for the management of Transcatheter 

Aortic Valve Failure: 
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Cusp Overlap Technique 

Optimize PRO

Moderate Aortic Stenosis

SE TAVR v. Medical Therapy

SMALL ANNULI

SMART Trial

TAV in TAV

Revalving Registry

Design Improvements

Fx Registry

EVOLUT NEW TECHNOLOGY, NEW TRIALS

PROCEDURAL IMPROVEMENTS

Evolut FX Design Features

• Nosecone redesign

• More flexible capsule

• Single spine shaft

• Optimized stability layer

• Three inflow markers



EVOLUT FX 

INITIAL MULTICENTER RESULTS
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