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With simplication and low risk 
patient TAVI is the first option to 

treat severe aortic stenosis ?
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TAVI for all patient?

What is it clear today
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16 Avril 2002

17 years ago: First case at Rouen in FRANCE

Compassionate: 76 years old, cardiogenic shock, surgical recusal



Courtesy of Darren Mylotte

Fast progression in the World



> 500 000 case  in > 80 countries



INOPERABLE patients:
TAVI vs médical TTT

Corevalve extreme risk

Petrossian et al ACC 2018

PARTNER 1B

Kapadia et al. Lancet 2015



TAVI vs Surgery

HIGH SURGICAL RISK patient:



INTERMEDIATE surgical risk patient:
TAVI vs Surgery



TAVI for all patient?

What is it new today?



LOW RISK PATIENT



NEJM 2019



Popma et al. NEJM 2019



First Patient Randomized 

Mar. 28, 2016

*Last Patient 

Randomized

Nov. 27, 2018

Primary Endpoint 

Assessment Dec. 27, 2018

CoreValve 31 mm 

*For this analysis 

Evolut PRO: 23, 26, 29 mm

Evolut R: 23, 26, 29 Added Evolut R 34 mm

Vascular access
▪ 99% transfemoral

▪ 0.6% subclavian

▪ 0.4% direct aortic

2016 2017 2018

CoreValve = 

3.6% 

Evolut R = 

74.1% 

Evolut PRO = 

22.3% 

Study Timeline and Valves Studied



Mean ± SD or % TAVR (N=725) SAVR (N=678)

Age, years 74.1 ± 5.8 73.6 ± 5.9

Female sex 36.0 33.8

Body surface area, m2 2.0 ± 0.2 2.0 ± 0.2

STS PROM, % 1.9 ± 0.7 1.9 ± 0.7

NYHA Class III or IV 25.1 28.5

Hypertension 84.8 82.6

Chronic lung disease (COPD) 15.0 18.0

Cerebrovascular disease 10.2 11.8

Peripheral arterial disease 7.5 8.3

There are no significant differences between groups.

Baseline Characteristics



Mean ± SD or % TAVR (N=725) SAVR (N=678)

SYNTAX Score 1.9 ± 3.7 2.1 ± 3.9

Permanent pacemaker, CRT or 
ICD

3.2 3.8

Prior CABG 2.5 2.1

Previous PCI 14.2 12.8

Previous myocardial infarction 6.6 4.9

Atrial fibrillation/flutter 15.4 14.5

Aortic valve gradient, mm Hg 47.0 ± 12.1 46.6 ± 12.2

Aortic Valve area, cm2
0.8 ± 0.2 0.8 ± 0.2

Left ventricular ejection fraction, 
% 61.7 ± 7.9 61.9 ± 7.7

There are no significant differences between groups.

Baseline Cardiac Risk Factors



% TAVR (N=724)

General anesthesia 56.9

Iliofemoral access 99.0

Embolic protection device used 1.2

Pre-TAVR balloon dilation 34.9

Post-TAVR balloon dilation 31.3

More than 1 valve used 1.2

Partial or complete repositioning of the valve 
(Evolut/PRO only)

37.3

Staged or concomitant PCI performed 6.9

TAVR Procedural Data



-0,1 -0,05 0 0,05 0,1 0,15

PP>0.999

TAVR 5.3% SAVR 6.7% 

Posterior probability of  

noninferiority > 0.999

TAVR –SAVR difference =  -1.4% (95% BCI; -4.9, 2.1)

Primary Endpoint Met

TAVR is noninferior to 

SAVR

Primary Endpoint
All-Cause Mortality or Disabling Stroke at 2 Years
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Study Flow and Follow-Up
1520 patients with severe symptomatic AS at low surgical risk 

consented between March 25, 2016 and October 26, 2017 at 

71 sites in the US, Canada, Japan, ANZ

Eligible for Enrollment

and Randomized

N=1000 at 71 sites

TAVR

N=503

Surgery

N=497

Excluded from 

Randomization

N=520

Anatomic exclusions (n=308)

Clinical exclusions (n=89)

Other exclusions (n=38)

Incomplete screening (n=85)

Leon et al. NEJM 2019



NEJM 2019



NEJM 2019



Primary Endpoint
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NEJM 2019



Improvement of our results
✓ Simplification 



Simplified 
TAVI

Improved 
technique 

Improved 
devices

Simplified TAVI: History



Simplified 
TAVI

Improved 
technique 

Improved 
devices

2006

Surgical cut-down

2009 

Fully percutaneous

2014

Simplified TAVI: History



Improved 
devices

Sapien Sapien 3Sapien XT

Simplified TAVI: History



Sawaya, Spaziano, Lefèvre et al. WJC, 2016

Improved 
devices

Simplified TAVI: History



Improved 
devices

✓ Recapturable, 

repositionable

✓ More controlled deployment

✓ Less PVL

✓ Less AVB

Corevalve Evolute R

Simplified TAVI: History



Simplified 
TAVI

Improved 
technique 

Improved 
devices

Simplified TAVI: History



Carroll et al. ACC 2016

TVT registry (2012-2015, 42998 Pts)

30-day mortality and learning curve



First transapical case in Massy in the hybrid room 2009



Live case EuroPCR 2016



General anesthesia

• Hemodynamic instability

• Late stroke indentification

• Pulmonary infection

• Difficult extubation

» Conscious sedation April 2009

» 0% General anesthesia.

Complications 2006-2009



Too much monitoring

• Urinary catheter

• Jugular or subclavian vein

• Radial arterial monitoring

• TOE

»2 venous lines

»1 Oxymeter

»Pressure monitoring through TRA

» TTE

Complications 2006-2009



Main access vascular complications

• Dissection/occlusion

• Perforation, rupture

• Hematoma

• Transfusion

» Better pre-procedural screening

» Peripheral interventions toolbox

» 2 proglides 2015

Complications 2006-2015



Mehilli et al. Eurointervention 2016;12:1298-1304

Proglide vs Prostar



Secondary access vascular complications

• Dissection/occlusion

• Perforation

• Hematoma

• Transfusion

» Radial for second access

Complications 2006-2015



Vascular Complic.

Major Vascular Complic.

Minor Vascular Complic.

R Allende et al. Am J Cardiol

2014;114:1729-1734

Complications 2006-2015



Predilatation

• Acute aortic regurgitation

• Higher risk of AV Block ?

• Higher risk of stroke ?

No predilatation

Complications 2006-2014



Temporary Pace-Maker

• Pericardial effusion/ tamponade

• Infection

• Hematoma

• Transfusion

LV wire stimulation

Complications 2006-2015



Acute Kidney Injury

» Screening 1-2 weeks before

» Patient preparation

» Contrast media/saline (80/20%)

» Renal guard (clairance < 40)

» Optimal view defined by MSCT

Complications 2006-2015



Rare complications

• Annulus rupture

• LV Perforation

• Coronary occlusions

• PVL > 1

» MSCT, MSCT, MSCT 

» S3, Evolute R

» Dedicated wire

» Coronary protection

Complications since 2006



DAPT pre and post

• Access site complications

• Bleeding

• Hemoragic stroke

» DAPT post only 1 month

» DAPT 3-6 months in case of stent

» No DAPT in patient on anticoagulant

(anticoag. and plavix 3-6 mths post 
stenting)

Complications since 2006



Improvement of our results
✓ Simplification 

✓ Remaining questions



Remaining questions ?

✓ Paravalvular leak

✓ Durability

✓ Bicuspid aortic stenosis

✓ Pace maker placement

✓ Patient confort 

✓ Cost saving



Paravalvular leak >2/4
✓ PARAVALVULAR LEAK

✓ Durability

✓ Bicuspid aortic stenosis

✓ Pacemaker placement

✓ Patient confort 

✓ Cost saving



Webb et al. JACC 2014 

SAPIEN 3

n=160, age 83.6, STS 7.5

Total Aortic Regurgitation at 30 Days
VI Population

57.4 61.8
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Tchetche et al. EuroPCR 2017

CENTERA

N=2003, age 83, STS 6.1

Paravalvular leak >2/4
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LOW RISK



Durability

✓ Paravalvular leak

✓ DURABILITY

✓ Bicuspid aortic stenosis

✓ Pacemaker placement

✓ Patient confort 

✓ Cost saving



Mismatch

PARTNER A



Prosthesis-Patient Mismatch
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Salaun et al. Circulation 2018

Mismatch (Quebec registry)

Hemodynamic deterioration



All-Cause Mortality
Notion Trial

Thyregod et al. ACC 2018

Aortic Valve Performance



Durability

Sondergaard et al. EuroPCR 2017

Notion Trial



No RCT for Bicuspid aortic
stenosis

✓ Paravalvular leak

✓ Durability

✓ BICUSPID AORTIC STENOSIS

✓ Pacemaker placement

✓ Patient confort 

✓ Cost saving



Roberts et al. Am J Cardiol 2012; 109:1632-6

Bicuspid aortic stenosis



16
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Tricuspid

1-Year Mortality or Stroke – Matched

2691 1234 1196 1135 910

2691 1341 1296 1226 952

P= 0.75
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Yoon et al. JACC 2017; 69:2579-89

International registry of bicuspid AS



Mortalité AVC Pace Maker FA IA

TAVI Chir TAVI Chir TAVI Chir TAVI Chir TAVI Chir

PARTNER3

1000 pts

1 2.5 1.2 3.1 7.5 5.5 11.6 20.3 0.6 0.5

EV LOW R

1468 pts

2.4 3 0.8 2.4 19.4 7.5 9.8 38.3 4.3 1.5

Mack MJ et al; Partner 3. New Engl J Med; March 2019

Popma J et al. Transcatheter Aortic-Valve Replacement with a Self-Expanding Valve in Low-Risk Patients. New Engl J Med March 2019

PACEMAKER PLACEMENT



TIMING of IMPLANTATION



Am J Cardiol 2018;122:2112−2119 

2013 to 2014 Nationwide Readmissions Databases to determine the incidence of early IE after 

TAVI and surgical aortic valve replacement (SAVR) in the US. In 29,306 TAVI and 66,077 SAVR 

patients 

Baseline characteristics and in-hospital complications in patients undergoing TAVI versus SAVR 

✓ Paravalvular leak

✓ Durability

✓ Bicuspid aortic stenosis

✓ Pacemaker placement

✓ PATIENT CONFORT 

✓ Cost saving



Am J Cardiol 2018;122:2112−2119 

In a propensity-matched cohort of 15,138 

TAVI and 15,030 SAVR patients 

(weighted), there were no significant dif-

ferences in the incidence rates of IE 1.7% 

[95% CI 1.4% to 2.0%] vs 1.9% [95% CI 

1.6% to 2.2%] per person-year, log-rank p 

= 0.29) or in the median (interquartile 

range) time to IE (91 [48 to 146] vs 92 [61 

to 214] days, p = 0.13). 



Methods: Baseline data were collected by interview in the hospital after CABG 

surgery using the Modified Brief Pain Inventory. One to 12 weeks after discharge, 

weekly telephone interviews were conducted to collect data.

Results: Pain levels and interference with activities of daily living were greatest 

during hospitalization and decreased over 12 weeks. Pain interfered the most with 

coughing and sleep. Once opioid medications ran out, activity modification was 

primarily used to manage pain.

Sample included 80 adults





JOURNAL OF MEDICAL ECONOMICS 2019, VOL. 22, NO. 4, 289–296

The analysis was performed using a novel Markov model with data derived

from the PARTNER II randomized controlled trial for survival, clinical event rates, and 

quality-of-life.

✓ Paravalvular leak

✓ Durability

✓ Bicuspid aortic stenosis

✓ Pacemaker placement

✓ Patient confort 

✓ COST SAVING





Conclusion
✓ 17 years after the case TAVI is a good alternative for patients

with intermediate and low risk (very good results)

✓ The screening is very important (Angio, CT Scan),

✓ Heart team decision

✓ Procedure are simplified (« PCI like »).

✓ Results of durability of TAVI are good and must be confirmed

✓ Results in Bicuspid aortic stenosis are encouraging

✓ It is clearly more confortable for the patient

✓ It seems to be cost saving

✓ We have now to reduce the rate of pacemaker placement



GRACIAS


