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Percutaneous Aortic Valve  

Replacement 

April 16th, 2002: First human case  

description trans-catheter aortic valve 

Neil Armstrong, Moon July 20, 1969 
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Percutaneous Device 

CoreValve Revalving® 

System (CRS) 

Edwards-SAPIENTM 

Aortic Bioprosthesis  

>30,000 patients >30,000 patients 
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TAVR  Initial Experiences 
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Transfemoral TAVI 
Survival at 1 month 

Early “evolution”, then “stabilization” 
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Cribier – Early TAVI Experience 
Procedural Results (n=16) 

Cribier A. TCT 2003 
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TAVR vs SAVR in EU Centers 
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Over 60.000 implants in more than 40 

countries 
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PARTNER Randomized Trial Cohort A  
Kaplan-Meier All-Cause Mortality 
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SOURCE Registry 
All cause Mortality by EuroScore strata 
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CRS Registries Results  
Procedural Success 
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CRS Registries Results  
30-day Survival 
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Long-term TAVI 
3 year Italian experience 
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Italian TAVI Experience  
3-year outcomes 

3 year: 87.1% 

• 181 patients enrolled with at least 3-year follow-up 

• VARC definitions 

• Less than 2% lost at follow-up 

EHJ 2012 
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New Data  
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cardiac surgery units 

53 

Cardiology units 

69 

Patient (n) 

13.860 

sAVR  

only 

6.523 

sAVR + 

CABG 

3.462 

TAVI 

Transapical 

1.181 

TAVI 

tansvasc. 

2.694 

Between Jan 1st 2011 and Dec 31st 2011 

The German Aortic Valve Registry 

 (GARY) 

GARY presentation by Pr. Hamm - ESC 2012 
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The German Aortic Valve Registry  

Baseline Characteristics 

GARY presentation by Pr. Hamm - ESC 2012 
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The German Aortic Valve Registry 

In-Hospital Outcomes 

GARY presentation by Pr. Hamm - ESC 2012 
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Transapical Enrollment per Site 

Mean # pts enrolled: 

PMA-TA (14 sites) = 7.4 

NRCA-TA (22 sites) = 44.9 
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2 Year Mortality following TA-TAVR 
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2-year Stroke following TA-TAVR 
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ADVANCE | Procedural Results 

° 

° 

measured by angiography 



ADVANCE | Primary Endpoint 

*Kaplan-Meier Estimates 

° 



ADVANCE | Additional VARC I Endpoints 

*Kaplan-Meier Estimates 
†New AKI that occurred outside of the 72 hr post-TAVI window are included 

° 

° 
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TAVI - Conduction Distrubances 

Up to 50% of TAVI patients develop  

 conduction disturbances   

  Complete AV block ( 4-11 % Edwards, 15-38% CoreValve ) 

 

  Left Bundle Branch Block LBBB ( about 1/3 ) 

 

  AV conduction disturbances ( Variable percentage ) 
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Para-valvular leak after TAVI 
Impact on outcomes  

Tamburino et al. Circulation 2011 
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Para-valvular leak after TAVI 
Impact on outcomes  

Tamburino et al. Circulation 2011 
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Para-valvular leak after TAVI 
Impact on outcomes  

Overall mortality Hazard ratio 95% LCL 95% UCL p value 

Intraprocedural stroke 15.76 3.27 75.90 0.001 

Pre-procedural mitral regurgitation 3+ or 4+ 4.62 1.66 12.87 0.003 

Systolic pulmonary artery pressure > 60 mmHg  3.21 1.19 8.71 0.02 

Prior acute pulmonary edema  2.75 1.32 5.72 0.007 

Diabetes mellitus 2.45 1.19 5.07 0.02 

Early mortality Odds ratio 95% LCL 95% UCL p value 

Conversion to open heart surgery 38.68 2.86 522.59 0.006 

Cardiac tamponade 10.97 1.59 75.61 0.02 

Major access site complications 8.47 1.67 42.82 0.01 

Left ventricular ejection fraction < 40% 3.51 1.62 7.62 0.002 

Prior balloon aortic valvuloplasty 2.87 1.24 6.65 0.01 

Diabetes mellitus 2.66 1.26 5.65 0.01 

Late mortality Hazard ratio 95% LCL 95% UCL p value 

Prior stroke 5.468 1.47 20.39 0.01 

Post-procedural paravalvular leak ≥2+ 3.785 1.57 9.10 0.003 

Prior acute pulmonary edema 2.696 1.09 6.68 0.03 

Chronic kidney disease 2.532 1.01 6.35 0.048 
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Para-valvular leak after TAVI 
Incidence, ES & CRS 

10-30% 

70-90% 

10-30% 

Rajan et al. Catheter Cardiovasc Interv 2009 

Jilaihawi et al. Eur Heat J 2009 

Moss et al. JACC Cardiovasc Imag 2008 

Clavel et al. J Am Coll Cardiol 2009 

Himbert et al. J Am Coll Cardiol 2008 

Detaint et al. JACC Cardiovasc Interv 2009 
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Daneault et al. JACC 2011 

30-day average 2,9% 

12-month average 8,0% 

Stroke incidence from TAVI Registries 
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Stroke after TAVI 
High-Risk Period for CVE 
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Tay et al, JACC  Cardiovasc Interv 2011 
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New onset AF after TAVI 
A potential source of CVE after TAVI? 

Amat-Santos et al.JACC 2012 



Baseline Clinical Characteristics 
SAVR  

N=650 
n (%) 

TAVI  
N=650 
n (%) 

P value 

Valve migration - 15 (2.3) - 
Renal failure 64 (10.9) 36 (6.1) 0,004 

Residual aortic regurgitation       
mild 44 (7.5) 239 (40.8) 

0,000 moderate 9 (1.5) 53 (9.1) 
severe 3 (0.5) 4 (0.7) 

Cardiac tamponade 25 (3.9) 26 (4.1) 0,886 
Permanent A-V block 23 (3.6) 98 (15.5) 0,000 

AMI 5 (0.8) 3 (0.5) 0,479 

Major vascular damage 3 (0.5) 48 (7.9) 0,000 

Stroke 14 (2.2) 8 (1.3) 0,180 
Infection       

wound 10 (1.6) 6 (1.0) 
0,191 lung or other organs 24 (3.9) 29 (4.7) 

sepsis 11 (1.8) 4 (0.6) 
Emergency PCI 0 (0.0) 6 (0.9) - 

Transfusions: number of units 3.6±3.6 2.3±2.2 0,002 
Mean gradient after procedure (mmHg) 13.6±6.7 10.3±5.6 0,000 
ICU stay (days) 3.8±7.7 3.2±4.7 0,077 

Hospital stay (days) 12.6±1.34 8.8±8.5 0,000 
Postprocedural mortality (30 days) 24 (3.8) 20 (3.2) 0,546 

OBSERVANT matched population 

Log EuroScore               10.2±9.2      9.5±7.1      

0,104 
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New Routes 
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TRANSAORTIC  APPROACH 
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Expanding indications to ideal 

(i.e. intermediate risk) patient? 
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How can we define the intermediate risk? 

SURTAVI model Rationale  
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N. PIAZZA 
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Change in EuroSCORE over time  



Propensity Approach 
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potentially eligible to both procedures  

Increasing pre-operative risk 0 



7618 

5707 

AVR 

1911 

TAVI 

Propensity Match  

4077 

isolated AVR 

1391 

isolated TAVI 

OBSERVANT Population 

650 

Isolated AVR 

650 

Isolated TAVI 

Excluded: 
Concomitant CABG/PCI 

Transapical-TAVR 
Porcelain aorta 
Hostile thorax 



Baseline Clinical Characteristics 
SAVR  

N=650 
n (%) 

TAVI  
N=650 
n (%) 

P value 

Valve migration - 15 (2.3) - 
Renal failure 64 (10.9) 36 (6.1) 0,004 

Residual aortic regurgitation       
mild 44 (7.5) 239 (40.8) 

0,000 moderate 9 (1.5) 53 (9.1) 
severe 3 (0.5) 4 (0.7) 

Cardiac tamponade 25 (3.9) 26 (4.1) 0,886 
Permanent A-V block 23 (3.6) 98 (15.5) 0,000 

AMI 5 (0.8) 3 (0.5) 0,479 
Major vascular damage 3 (0.5) 48 (7.9) 0,000 
Stroke 14 (2.2) 8 (1.3) 0,180 

Infection       
wound 10 (1.6) 6 (1.0) 

0,191 lung or other organs 24 (3.9) 29 (4.7) 
sepsis 11 (1.8) 4 (0.6) 

Emergency PCI 0 (0.0) 6 (0.9) - 
Transfusions: number of units 3.6±3.6 2.3±2.2 0,002 

Mean gradient after procedure (mmHg) 13.6±6.7 10.3±5.6 0,000 
ICU stay (days) 3.8±7.7 3.2±4.7 0,077 

Hospital stay (days) 12.6±1.34 8.8±8.5 0,000 
Postprocedural mortality (30 days) 24 (3.8) 20 (3.2) 0,546 

OBSERVANT matched population 
Log EuroScore               10.2±9.2      9.5±7.1      

0,104 

    







Leon MB, TVT 2013 
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Take Home Message 

TAVI procedure showed over ten years to be a safe and 

reliable technique 

 

Both self expandable and balloon expandable device show 

the same efficacy result in short and medium term follow-up 

 

New randomized controlled trials are searching to expand 

indication of TAVI 

 

New device iteration will certainly improve current outcomes 

reducing all potential drawbacks and complications 

 

 

 

 

 

 

 


