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Latest TAVR-SAVR Data

85% of all AVR’s is TAVR

2X as many Patients with AS treated



Improved Patient Selection and Disease Awareness

Mean Treatment Difference

30% of patients undergoing TAVR derive only minimal symptom benefit or die within 1 year.
Therefore earlier interventions are most likely needed!

Individual patient outcomes
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Discussion focusing on Patient oriented Aspects

• Patient needs to be a part of 
the discussion

• Clear explanation of risks and 
benefits as well as consequences of 
any decision must be provided

• Patient choice may not be the same 
as physician choice but must be 
respected

Lifetime Management of Aortic Disease in 2024
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• Updated and Novel Points in 
selected Indications

• Final Remarks & Conclusion
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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



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 NEXT STEPS I Aortic Regurgitation

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

Aortic Regurgitation 



Transfemoral THV’s for Aortic Regurgitation

Jena Trilogy ValveJC Medicals J Valve



Align AR Trial (Jena Trilogy Valve)

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



The Case for Redefining “Moderate” AR

• Growing data suggest that VHD guidelines are outdated and they are  
recommending treatment too late



Aortic Regurgitation: Under Treatment

ACC/AHA Guidelines: Should We Wait For Class I Indications??

Should We Wait for Symptoms?

Meester, et al. JACC. 2019

Should We Wait for an LVEF of <55%?

Yang et al. JAMA Cardiol. 2021;6(2):189-198



A Study to Assess Safety and Effectiveness of the JenaValve Trilogy™ Heart Valve System in the Treatment of High 
Surgical Risk Patients with Symptomatic, Severe Aortic Regurgitation (AR)

Study Design Prospective, Multi-Center, Single-Arm

Indication Symptomatic Severe AR w/ High Surgical Risk 

Sample Size N = 180 [enrollment complete] 

Primary Endpoint All-Cause Mortality at 1 Year

Additional 30-Day Evaluations All Stroke, Major Bleeding, AKI, Major Vascular Complications, PPMI, Total Aortic Regurgitation

Regions United States

Clinicaltrials.gov NCT #04415047

The ALIGN-AR Study

It took > 3 years to complete the study:
- 1st reason for screen failure → Anatomical (annulus, LV-Ao angle)
2nd reason for screen failure Non-Severe AR by Echocardiography



Poor Agreement between Echo vs. CMR AR Severity

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

Don’t stop looking at “Moderate AR”!



• 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 → Guidelines are outdated! 
• Despite patients having a long asymptomatic clinical course, the LV is feeling it!

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

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

Aortic Regurgitation.
Disease Awareness has to be increased and Grading has to be re-defined



TAVR Next Steps I Small Annulus

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

Small Annulus



Prospective, randomized controlled, post-market trial conducted at 83 international sites

All-comer trial with all surgical risk categories including bicuspid patients

SEV (N=355)

Medtronic Evolut PRO/PRO+/FX

BEV (N=361)

Edwards SAPIEN 3/SAPIEN 3 Ultra

Key eligibility Symptomatic severe AS*

Small aortic annulus (< 430 mm2 by MDCT)

Randomization

1:1 stratified by site & sex

Co-Primary Endpoints at 1 year with planned 5-year follow-up

Co-Primary Endpoint 1: Composite of mortality, disabling stroke, or heart failure rehospitalization through 12 months

Co-Primary Endpoint 2: Bioprosthetic valve dysfunction (BVD) through 12 months

*AVA ≤1.0 cm2 (AVAi ≤0.6 cm2/m2) or mean gradient ≥40 mmHg or max velocity ≥4.0 m/s; 30-day predicted risk of

surgical mortality <15% by heart team assessment.

716 patients treated

SMART Trial Design



Co-Primary Endpoint 1:

Clinical Outcome Composite through 12 Months powered for Non-Inferiority

Mortality, Disabling Stroke, or HF Rehospitalization



Co-primary endpoint 2:

BVD through 12 months powered for superiority

Bioprosthetic Valve Dysfunction through 12 months



Other hemodynamic Outcomes at 12 Months



Summary

The SMART trial is the largest, most rigorous trial to date, to randomize patients to the 2
most widely used TAVR devices, and the largest TAVR trial to enroll mostly women.

The SMART trial met both primary and all 5 prespecified secondary endpoints.

Compared with BEV, the supra-annular SEV demonstrated:

Noninferior clinical outcomes at 1 year

Superior valve performance at 1 year:

▪

▪

▪

▪

▪

32.2% lower incidence of BVD
8 mmHg lower mean gradient
0.5 cm2 greater effective orifice area
0.19 larger Doppler velocity index
6.8% lower incidence of severe PPM

Improvements in other secondary outcomes at 1 year:

▪ Less total AR and better QOL per the KCCQ ordinal outcome

Based on the large differences

observed in valve performance, we
expect that the SEV will demonstrate

improved valve durability and
outcomes during longer follow-up



TAVR NEXT STEPS I Lifetime Management

Durability and Valve in Valve



Lifetime Management of Aortic Disease in 2024
Durability of THVs – So far so good!



TAVR NEXT STEPS I Lifetime Managament

Valve in Valve



EuroPCR.com

2020 2024

Courtesy of G Tang 
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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

ViV Decision Making Process

Type of Failed
Valve

Mechanism of
Failure

THV 
Dimensions

Risk of
Coronary

Obstruction

THV 
Selection

Procedural
Planning



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 and
«TAVR repeatability» might be as important as leaflet

durability»

Lifetime Management of Aortic Disease   



What else is 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



EuroPCR.com

386

iPhone APP for THV-in-THV



TAVR Projection - Final Thoughts

BUT ….. Many aspects need to be discussed for final decision:

❑ Frialty/futility
❑ Adequate Informed consent of the patients (that must be part of the final

decision
❑ Life expectancy of the patients
❑ Re-do permutations : SAVR-TAVR, TAVR-TAVR

(eg. surgical prostheses - TAVR Friendly )
❑ TAVR repeatability (eg. Coronary access)
❑ Not all TAVR centers are created equal!!

❑ Older (than 75 yrs by ESC guidelines) regardless of pt’s risk - TAVR is the first line 
therapy

❑ Younger AND low risk Surgery - in 2022 guidelines, SAVR as first line
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