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TAVI Market Projections for 2025

Expected TAVI Revenue in $Expected TAVI Market Share

M. Leon @ CRT Washington 2018

Coronary stent business 3.5 Billion $ 



Erasmus MC TAVI Outcome 2017 
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➢ In Western World prevalence of Aortic sclerosis > 65 y/o = 25%

16% will progress to AS within 8 years

➢ AS prevalence in Elderly ≅ 4%, LV dysfunction in 25%

➢ HF affects 4% of the population, gradually increasing with age 

to ≅ 15% in 70 – 80 y/o

➢ After HF admission: rate for death or readmission @ 1 year = 40%

AS – HF Facts



Desai AS & Stevenson LW. Circulation 2012;126:501-506

HF Re-admission



Impact of HF Admission
ASCEND-HF Trial Sub-study

30-Day Mortality or HF re-admission

Time of HF Diagnosis @ first admission

Greene et al. JACC 2017;69:3029-39



✗

✗

✗

✗

Afterload Reducers

Ponikowski et al. EHJ 2016;37:2129-2200

ESC Guidelines 2016



Heart Failure

Leading cause of hospitalizations

Aortic Stenosis

Most frequent valvulopathy

Increased AFTERLOAD

(trans-valvular gradient)

Impaired LV systolic function

Diastolic dysfunction

Increased AFTERLOAD

(sympathetic activity)

Impaired LV systolic function

Diastolic dysfunction

Aortic Valve 

Replacement

Beta-blockers
ACEi/ ARBs

MRAs
Diuretics

Severe AS

Watchful 

Waiting

Moderate AS

Coexistence of Heart 
Failure and Moderate 

Aortic Stenosis

High risk population

Early AVR may be 
beneficial
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Valvular Load

Arterial Load
Global Load ≅ ZVA =Transaortic Mean ΔP + SBP

SVi

Fixed

Target 

Elderly with decreased arterial compliance
✓ fixed BP 
✓ no response to vasodilators
✓ no medical options to reduce arterial load

TAVI will reduce valvular load

Hemodynamic Fundamentals

Adapted from Pibarot P & Dumesnil JG. JACC 2012;60:169-80



Pibarot P & Dumesnil JG. JACC 2012;60:169-80

NYHA ≥2 & EF 

TAVI?

Guidelines on Moderate AS



Samad et al. European Heart Journal 2016;37:2276-86

Duke Echocardiographic Database

N = 132804 

AS defined as MG > 25 mmHg or vmax 3 m/s

N = 1634 patients with AS

N = 1090 with moderate AS, 26% SAVR

N = 544 with severe AS, 48% SAVR

Moderate AS Cohort

AVR for Moderate AS



Moderate Prosthesis-Patient Mismatch
Clinical Impact

Mohty et al. JACC 2009;53:39-47

Laval Hospital

N = 2567 patients after SAVR

N = 1739 non-significant Patient-Prosthesis mismatch

N = 797 with Moderate Patient-Prosthesis mismatch

0.65 > AVAi ≤ 0.85 cm2/m2

N = 40 Severe Patient-Prosthesis mismatch

Moderate PPM
No PPM

Moderate PPM increases mortality when EF < 50%



Van Gils et al. JACC 2017;69:2383-92



N=310

Age (mean ± SD) 72 ± 11

Male (n,%) 75%

Coronary artery disease (n,%) 72%

Prior myocardial infarction (n,%) 52%

Prior PCI (n,%) 35%

Prior CABG (n,%) 28%

COPD (n,%) 25%

eGFR in ml/min (mean ± SD) 61 ± 20

Peripheral arterial disease (n,%) 19%

Prior stroke (n,%) 43, 14%

NYHA-class (n,%)
III
IV

29%
4%

Cardiac resynchronization therapy (n,%) 12%

Quebec Heart and Lung institute

Columbia Medical University New York

Leiden University Medical Center

Erasmus Medical Center Rotterdam

Van Gils et al. JACC 2017;69:2383-92

Moderate AS & LV Dysfunction



✓ Clinical events are common (61% @ 4 yrs FU)

✓ Most events occur within the first year

✓ 1 in 4 were NYHA 1, 42% NYHA 2!

Overall Landmark Analysis

Van Gils et al. JACC 2017;69:2383-92

Primary Composite Endpoint



Impact of NYHA Class & EF

Van Gils et al. JACC 2017;69:2383-92



Van Gils et al. JACC 2017;69:2383-92

Impact of HF Admission



Van Gils et al. JACC 2017;69:2383-92

2-step hierarchical multivariate Cox regression model

Predictors for Composite Endpoint



Van Gils et al. JACC 2017;69:2383-92

Individual Endpoints



International
Multicenter
Randomized

TAVR 
UNLOAD 

Trial LV-EF< 50%
&

Moderate AS
R

TAVR + 
OHFT

OHFT 
alone

Follow-up:
1, 6 months
1 & 2 years

Clinical 
endpoints
Symptoms

Echo
QoL

Spitzer et al. AHJ 2016;182:80-88

TAVR UNLOAD Concept



International, multi-center, randomized trial

n = 600 Patients

30 sites 5 sites 3 sites

Geographies

file://///localhost/upload.wikimedia.org/wikipedia/en/c/cf/Flag_of_Canada.svg
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://imgkid.com/netherlands-football-2014-flag.shtml&ei=B99MVYnUMeaO7AaF8YDACA&psig=AFQjCNF9bVNN5DTQs4AHK7Ytp_QsDW_1ew&ust=1431187564599156


➢ NYHA class ≥ 2

➢ NT-proBNP > 1500 pg/mL or hospitalization for HF within the last year 

➢ Under appropriate guideline based heart failure therapy 

 CRT first when indicated

 Not necessarily maximal doses of HF medications

 To be confirmed by local HF specialist on an individual basis

➢ LVEF < 50% , but > 20%

➢ Anatomically suitable for TF SAPIEN 3 THV

Key Inclusion Criteria



✓Moderate AS =

Aortic valve area (AVA) > 1.0 cm2 and ≤1.5 cm2 on rest echo 

OR

AVA ≤ 1 cm2 with low flow at rest but > 1.0 cm2 with low dose DSE

OR

AVA ≤ 1 cm2 and indexed AVA > 0.6 cm2/m2 @ rest echo or DSE

✓ Note: Independent Echo Corelab to determine eligibility

Key Inclusion Criteria (2)



Key Exclusion criteria

➢ LVEF < 20% or persistent need for intravenous inotropic support

➢ Hospitalization for acute decompensated HF within 2 weeks prior to 

randomization

➢ Cardiac resynchronization therapy device implantation within 3 months 

➢ Coronary artery revascularization (PCI or CABG) within 3 months 

➢ In need and suitable for revascularization per heart team consensus 

➢ Severe aortic regurgitation

➢ Congenital unicuspid or congenital bicuspid aortic valve



Key Exclusion criteria (2)

➢ Concomitant  non-aortic valve disease with a formal indication for 

valve surgery

➢ Previous aortic valve replacement (mechanical or bioprosthetic)

➢ Severe mitral regurgitation due to degenerative mitral disease 

➢ Severe chronic kidney disease: glomerular filtration rate < 30 mL/min 

by MDRD or need for renal replacement therapy 

➢ Absence of minimum amount of aortic valve calcification necessary for 

TAVR with the SAPIEN 3 THV 

➢ Life expectancy < 2 years due to cancer or other non-cardiac disease



*To be analyzed with the Finkelstein-Schoenfeld method, 99% Power
If FS endpoint is statistically significant, proceed with MACCE endpoint, with sufficient (2-sided α = 0.05) 
power if 40% endpoints are reached 

➢ Clinical efficacy of TAVR is assessed after 1 year of follow-up in all 600 

patients. All patients are followed for minimum 2 years. 

➢ Hierarchical occurrence of

✓All-cause death

✓Disabling stroke

✓Hospitalizations related to heart failure, aortic valve disease or 

non-disabling stroke

✓Change in KCCQ

Primary endpoint @ 1 year



Heart Failure 
Specialist

Imaging
Specialist

Interventional 
Cardiologist

Heart Team

TAVR UNLOADReferring 
Cardiologist

Cardiac
Surgeon

TAVR UNLOAD - Team



 LV systolic dysfunction:

o LVEF < 50%, OR

o Systolic function: impaired, OR

o LVEF ≠ normal, OR

o LVEF dysfunction = Yes, OR

o LV function = poor or moderate

 AND:

o AVA >1.0 and ≤ 1.5 cm2 on rest echo, OR

o AVA < 1.0 cm2 AND indexed AVA > 0.6 cm2, OR

o AVA >1.0 and ≤ 1.5 cm2 on dobutamine stress echo

 OR:

o Mean trans-aortic gradient (MG) ≥ 20 mmHg and < 40 
mmHg on rest echo

o Mean trans-aortic gradient (MG) ≥ 20 mmHg and < 40 
mmHg on dobutamine stress echo

 OR:

o Peak aortic velocity >2.9 and <4 m/2

 Query the Echo database

 “Negative” dobutamine stress 

echoes

 Heart failure clinic

 Valve clinic

 Referral hospitals

 Monthly screening log review

PARADIGM SHIFT – PATIENT IDENTIFICATION



➢ AS & HF increase with age

➢ HF patients face impaired QOL and premature death

➢ HF therapy primarily aims for afterload reduction

➢ In HF & moderate AS TAVI may provide additional afterload 

reduction to improve QOL & outcome

➢ TAVR UNLOAD @ ClinicalTrials.gov NCT02661451

Conclusion


