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❑ improved disease awareness and access to TAVR

❑  Explosive growth in TAVR worldwide

❑ Accelerated innovation of TAVR platforms and evolving accessory devices
(eg , balloon, pm, closure devices, cv protection) 

❑  Aortic valve remodeling technologies (eg scoring, lithotrypsy)

❑ Re-defining disease state and «timing/trigger points» for therapy

❑ Realization of new clinical extended indications

TAVR: Future Projections & Expectations



TAVR
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Improved Patient Selection and Disease Awareness

Mean Treatment Difference

30% of patients undergoing TAVR derive minimal symptom benefit or die within one year

Individual patient outcomes



Low Risk Bicuspid AS

Small Annulus

1Franzone, et. al. , J Am Coll Cardiol Intv 2016; 9:  2308-17

Asymptomatic/Moderat AS

TAVR Lifetime Management of Aortic Disease 
Who will we be treating in the Future?

Aortic Regurgitation 

Valve in Valve



TAVR NEXT STEPS I Asymptomatic/Mod AS

1Franzone, et. al. , J Am Coll Cardiol Intv 2016; 9:  2308-17

Asymptomatic/Moderate AS



Why are We Targeting 
Asymptomatic & Moderate Aortic Stenosis?



TAVR NEXT STEPS I Mortality in Untreated AS

1Franzone, et. al. , J Am Coll Cardiol Intv 2016; 9:  2308-17
Généreux P, et al. J Am Coll Cardiol. 2023



Moderate AS as Bad as Severe AS?

Why?

-Misclassification?

-Challenges of Echocardiogram to 

diagnose severe AS?

-Rapid conversion to severe AS?

-Already too much cardiac damage?

-Too late intervention?

Moderate 
AS is NOT a 

Benign

Disease!

Watchful waiting is ingrained in clinical practice



Extent of Cardiac Damage among Moderate AS 
5-Year Death; N=1,245 pts.  

Amanullah et al. JACC Imaging 2021



Bio-markers
(Baseline and follow-up)

Cardia CT/ MRI
(Baseline and Follow Up))

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



TAVR vs. no TAVR

Mortality, adverse heart failure endpoints

Potential new treatment pathways

TAVR-UNLOAD (n=300) EXPAND II (n=650)PROGRESS (n=450-750)

Primary completion

Mar ‘24
FPI

Q4 ‘21
FPI

Q1 ‘22

Transcatheter AVR Trials in Moderate Aortic Stenosis

Enrollment 
complete 

Presented at 
ESC/TCT 2024



TAVR will be the treatment of choice for all patients with Severe 
Asymptomatic severe AS and Moderate Aortic Stenosis

Prediction #1



TAVR NEXT STEPS I Aortic Regurgitation
 

1Franzone, et. al. , J Am Coll Cardiol Intv 2016; 9:  2308-17

Aortic Regurgitation 



Guidelines for AVR Have Not Changed In Decades

Baumgartner et al. Eur Heart J 2017 Otto et al. Circulation 2021 

Wait for symptoms… 

wait for LV dysfunction

(EF≤50%)… or wait for

severe LV remodeling…



The Case for Redefining “Moderate” AR

• Growing data suggesting VHD guidelines also may recommend treatment too late



• Significant AR is NOT uncommon, but terribly underdiagnosed (remember 
when TR was the forgotten valve?!)

• 2D Echo is inadequate for quantification of AR severity and of LV remodeling. 
Forget linear dimensions → Beware guidelines are outdated! 
• Despite patients having a long asymptomatic clinical course, the LV is feeling it!

• Don’t stop at moderate AR, use CMR to confirm

• .While the current goal is to address the immediate need in HR/inoperable 
patients, true success will be measured by transformation of the diagnosis, 
selection and treatment of AR patients.

The Case for Redefining “Moderate” AR



Franzone A, et al. J Am Coll Cardiol Intv 2016;9:2308-17

Poor Agreement between Echo vs. CMR AR Severity

Malahfji et al. JACC 2023 May 16;81(19):1885-1898.



Align AR Trial

V. Thourani and T .Vahl. Presentated at TCT 2023



Aortic Regurgitation Grading will be redefined; Patients will be treated 
earlier and more effectively via transcatheter approach with dedicated 

devices

Prediction #2



TAVR NEXT STEPS I Bicuspid Aortic Valve Disease

Bicuspid Aortic Stenosis



BICUSPID AORTIC STENOSIS

Trend of AVR in Bicuspid AS
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Anatomical Considerations Treatment Choice Future Progression of Aortopathy

Windecker et al. Eur Heart J 2022 ;43(29):2729-2750; Elbadawi et al. JACC Cardiovasc Interv 2019;12(18):1811-1822; Rodríguez-Palomares. et al. J Am Coll Cardiol 2023 ;82(5):448-464.

Bicuspid Aortic Stenosis
- Younger patients
- More complex, non-circular anatomy
- Prosthetic hemodynamic outcomes
- Risk of stroke, annulus rupture

No randomized clinical trial
compared TAVI and SAVR to date



Anatomical Considerations in Patients with Bicuspid Valve

Windecker et al. Eur Heart J 2022 ;43(29):2729-2750.

NOT



TAVR in Bicuspid Aortic Valve

Vincent F et al. Circulation 2021;143:1043–1061.

?





Bicuspid aortic valve is an anatomical factor that favours SAVR.
However, patients will continue to be treated with TAVR (given the 

excellent results so far) after considering specific risks and preferences in 
a joint decision making process and until results of a RCT.  

Prediction #3



TAVR Next Steps I Small Annulus
 

1Franzone, et. al. , J Am Coll Cardiol Intv 2016; 9:  2308-17

Small Annulus



• Small Annuli Are Common:

 SAVR prostheses < 21 mm 1  = 22-44%

• Use of small TAVR prostheses:

 

• Higher in Southern Europe and Asia 1

• TAV in SAV = 70-80% 6,7

• Several fold higher in women who make up ~90% of small annulus population 
1

1  Freitas-Ferraz et al, Circ 2017;139:2685  5  Mack et al, NEJM 2019;380:1695
2  Reardon et al, NEJM 2017;376:1321  6  Dvir et al, JAMA 2014;312:162
3  Kodali et al, European Heart J 2016;37:2252 7  Webb et al, JACC 2017;69:2253
4  Popma et al, NEJM 2019;380:1706

Area < 430 mm2
(IFU 20/23 mm BE)

PARTNER Trials

Perimeter-derived diam < 23.4 mm
(IFU 23/26 SE)

Corevalve/EVOLUT Trials

Intermediate Risk Trials 2,3 36% 22%

Low Risk Trials 4,5 31% 21%

TAVR Next Steps I Small Annulus
 



SMART Trial



TAVR Next Steps I Small Annulus I VIVA Trial
 

«…findings suggest that the 2 therapies (SAVR/TAVR) 
represent a valid alternative for treating patients with AS and 

SAA. Treatment selection should likely be individualized…»

Josep Rodés-Cabau, MD, PhD
Presented at TCT 2023



Pending results of the SMART trial and based on the results of the VIVA 
trial, TAVR represents a safe and effective alternative to surgery after 

careful consideration of patients age, preferences and anatomical 
conditions

Prediction #4



TAVR NEXT STEPS I Lifetime Managament

Valve in Valve
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0

~$6B 

TAVR Market
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Longest Follow-up of Landmark Trials of TAVR versus 
SAVR

10 years

5 years

4 years

1 year

• Notion

• PARTNER 1A
• Corevalve High risk
• PARTNER 2A
• SURTAVI
• PARTNER 3
• Evolut Low-Risk

UK-TAVI (all THVs)

SVD - p<0.001

BVF - p= NS

Notion Trial – 10y

20.2

37.7

15.1
10.8

ESC Congress 2023



Patient Selection

Pre-procedural planning

Procedure

Type of failed valve

• Porcine vs Bovine

• Stented – Stentless – Sutureless
• Intra-annular vs Supra-annular

Failure mechanism (VARC 3)

• SVD – NSVD (PPM)
• Thrombosis
• Endocarditis

Figure 1

Risk of coronary obstruction

Figure 4; Supplementary Figure 6-9

• VIVID classificcation

• VTC at CT scan
• VTSTJ at CT scan

ViV 

Decision

Making

THV selection

• Intra-annular vs Supra-annular
• CE Mark (Edwards and Corevalve)
• Coronary Re-access
• Peripheral access

Procedural techniques
• BASILICA

• Coronary protection
• BVF
• CEPD

THV dimensions

• ViV Aortic mobile App

• Stent ID vs True ID
• CT scan measures

Supplementary Figure 1-5



First Intervention 

SAVR

TAVR Explant

Percy ED et al., JACC Intv 2021, Vol 14 N 15

365

12-13%

21-29%
365

6%

20%

Mortality 
(might be higher if associated
with Ao. Root replacement) 

Mortality

Redo SAVR

JACC Intv. 2021;14(2):211–20 
.

365

2-3%

5-6%

Mortality

First Intervention 

TAVR

TAVR in SAVR

JACC  2020; 4;76(5):489-499.

365

7-8%

10-11%

Mortality

TAVR in TAVR

Percy ED et al., JACC Intv 2021, Vol 14 N 15EuroIntervention 2022;17:1227-1237. EuroIntervention 2022;17:1227-1237.

«The first Cut is the Deepest» 
TAVR will likely be the most frequent 2nd intervention

in a lifetime management of a patient

Lifetime Management of Aortic Disease (Concept #1)  

Courtesy G. Tarantini.



VALVE DURABILITY: ? 

Time
First Intervention Second Intervention

VALVE DURABILITY: ? 

TAVR EXPLANT with ASC 
AORTA REPLACEMENT

CORONARY
IMPAIRMENT

18%

8%

p=0.009

Fukuhara S. Ann Thorac Surg. 

2022;113:138-145

10% (CT analysis)

27% (CT analysis)

p=0.12

De Becker Ole et al. JACC Int 

2020 13 (21) 2528–2538

1st THV choice matters!
« TAVR repeatability» might be as important than leaflet

durability»

Lifetime Management of Aortic Disease (Concept #2)  



 What’s important in RE-do TAVR?

NEOSKIRT LEAFLET OVERHANG
INDEX THV 
EXPANSION

Tarantini et al. Am J Cardiol 2023;192:228−244)Tarantini G, et al. JACC Cardiol Intv 2022



Basilica Techniques

 What’s important in RE-do TAVR?
• Leaflet Modification Methods



Valve in Valve and leaflet modification procedures will increase!
Which is the first procedure? (NOT all THVs and SHVs are created equal  

(coronary access, fracturability, neoskirt, index expansion, leaflet overhang etc)
Second procedure most likely THV (consider THV type, size & positioning)

Prediction #5



TAVR Projection 2030

Longer-term management of TAVR patients will improve with the ability 
to monitor patients from home with minimal disruption to their daily 
lives.  This technology, along with improved home care pathways, will 

allow a greater number of patients to discharge to home.  



THANK YOU AND 
BE SAFE!
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