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Indication of TAVI 
- Current indication and contraindication 
- Heart team approach 
- Clinical studies: PARTNER B and A, PARTNER 2, SURTAVI 
- Future perspectives 

Issues Briefs 

TAVI Outcomes 
- Outcomes of FDA-approved devices 
- Cost-effectiveness 
- New technologies 



27.4

21.6

15.7

10.2

2.30.7

48.2

42.3

36.2

15.1

21.6

29.6

0

10

20

30

40

50

2010 2011 2012 2013 2014 2015

US EU

TAVR Procedures 
Growth from 2010 - 2015 

Courtesy of Mike Weinstein; J.P. Morgan 

(X 1000) 

$75K procedures 
by 2015 





2012 Consensus of TAVI Indication 

Class I:  
• Heart Team required 
• On-site cardiac surgery 
• Inoperable Patients  
 

Class IIa: 
• High-risk operable as an alternative to surgery; 
  determined by heart team and case-based decisions 



Contraindication in ESC 
Absolute • Estimated life expectancy <1 year 

• Severe primary disease that can be treated only by surgery 
• Absence of a ‘heart team’ and no cardiac surgery on the site 
• Inadequate annulus size (<18 mm, >29 mma) 
• Thrombus in the left ventricle 
• Active endocarditis 
• Elevated risk of coronary ostium obstruction 
• Plaques with mobile thrombi in the ascending aorta, or arch 
• For transfemoral/subclavian: inadequate vascular access 

Relative • Bicuspid or non-calcified valves 
• Untreated coronary artery disease requiring revascularization 
• Haemodynamic instability 
• LVEF <20% 
• For transapical : severe pulmonary disease, LV apex not accessible 



Symptomatic Severe Aortic Stenosis 

ASSESSMENT: High Risk AVR Candidate 
3105 Total Patients Screened 

Edward Valve: PARTNER 

Total = 1057 patients 
2 Parallel Trials: 

Individually Powered 
A: High Risk n= 699 B: Inoperable n=358 

Standard 
Therapy 

(usually BAV) 

ASSESSMENT: 
Transfemoral Access 

Not In Study 

TAVI 
Trans 

femoral 

Primary Endpoint: All Cause Mortality over length 
of trial (Superiority) 

1:1 Randomization 

 VS 

N = 179 N = 179 

High Risk TA 

ASSESSMENT: 
Transfemoral Access 

TAVI 
Trans 

femoral 

Surgical 
AVR 

High Risk TF 

Primary Endpoint: All Cause Mortality (1 yr) 
(Non-inferiority) 

TAVI 
Trans 

femoral 

Surgical 
AVR 

1:1 Randomization 1:1 Randomization 

 VS  VS 

N = 248 N = 104 N = 103 N = 244 

1st RCT for Edwards Valve 



All Mortality at 1,2 Year: Inoperable 

    Numbers at Risk 

    TAVI 179 138 124 110 83 

    Standard Rx 179 121   85 62 42 

Standard Rx 
 TAVI 
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Months since Randomization 

∆ at 1 yr = 20.0% 

50.7% 

30.7% 

HR [95% CI] = 
0.54 [0.38, 0.78] 

P (log rank) < 0.0001 

Leon et al, NEJM 2010; 363:1597-1607 Makkar et al, NEJM 2012; 366:1696-1704 

∆ at 2 yr = 23.7% 

HR [95% CI] = 
0.56 [0.43, 0.73] 

P (log rank) < 0.0001 
68% 

43.3% 
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     348 298 260 147 67 

     351 252 236 139 65 

Number at Risk 

TAVR 

AVR 

26.8 

24.2 

HR [95% CI] = 
0.93 [0.71, 1.22] 

P (log rank) = 0.62 

Non-inferiority P value 
= 0.001 

All Mortality at 1,2 Year: High Risk 

33.9 

35.0 

HR [95% CI] = 
0.90 [0.71, 1.15] 

P (log rank) = 0.41 

P value = 0.78 

Smith et al, NEJM 2011; 364:2187-2198 Kodali et al, NEJM 2012; 366:1686-1695 



Edward-Sapien Registries 

 
Characteristic 

REVIVE, 
REVIVAL, 

PARTNER EU 
(N=222) 

SOURCE 
Registry (TF) 

(N=920) 

 
France 

Registry 
(N=1,137) 

 
Belgium 
Registry 
(N=303) 

 
Canada Registry 

(TF) 
(N=162) 

 
Demographics 

Age (y) 83 82 83 83 83 
Female (%) 55 56 49 46 44 
EuroSCORE  (mean, %) 26 24 23 29 26 
NYHA class Ⅲ/Ⅳ (%) 89 76 75 80 93 
Mean gradient (mm Hg) 45 49 48 47 48 
Prior CABG (%) 26 15 19 20 30 
Ejection fraction (%) 51 52 53 50 55 

Outcomes 
30-day mortality (%) 10.4 7.5 7.8 8 9.5 
1-y mortality (%) 24 18.9 - - - 
Stroke (%) 3.3 3.5 3.5 5.0 3.0 
Permanent pacemaker (%) 1.8 6.7 8.5 4.0 3.6 



Medtronic CoreValve Registries 

characteristic 
Tamburino 

(N=663) 
Milan 
(N=61) 

French 
(N=66) 

Spanish 
(N=108) 

UK/Ireland 
(N=288) 

UK 
(N=452) 

German 
(N=588) 

Buellesfeld 
(N=126) 

 
Demographics 

Age (y) 82 79 82.5 78.6 81 81.3 81.4 81.9 
Female (%) 56 47 51.5 54.6 - 48 55.8 57.1 
EuroSCORE (mean, %) 23 26.6 24.7 16 22 18.1 20.8 23.4 
NYHA class Ⅲ/Ⅳ (%) 71.5 69 74.6 58.4 74 73.9 88.2 74.6 
Mean gradient (mm Hg) 52 54 46 55 - - 48.7 46.8 

Outcomes 
30-day mortality (%) 5.9 2.2 15.1 7.4 4.7 5.8 12.4 15.2 
1-y mortality (%) 15 18.4 - 17.7 - 21.7 - 38.1 
Stroke (%) 2.5 2.2 4.5 0.0 4.2 4.0 2.8 - 

Major vascular 
complications (%) 2.0 21.3 7.5 5.6 9.0 6.2 4.0 - 

Permanent pacemaker 
(%) 19.1 26.1 25.7 35.2 26 24.4 42.5 26.2 



Généreux P et al. J Am Coll Cardiol 2012;59:2297-306 
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VC = vascular complication, PP = permanent pacemaker 



Généreux P et al. J Am Coll Cardiol 2012;59:2297-306 
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TF TAVR 
Sapien XT AVR 

Primary Endpoint: All-Cause Mortality +  
Major Stroke at Two Years  

(Non-inferiority) 

TA TAVR 
Ascendra 2 AVR  VS  VS 

Intermediate Risk Inoperable 

PARTNER II: Intermediate, Edwards 
Symptomatic Severe Aortic Stenosis 

ASSESSMENT by Heart Valve Team 

2 Parallel RCTs:  
Individually Powered 

TF TAVR 
Sapien 

ASSESSMENT: 
Transfemoral 

Access 

Not In Study 

TF TAVR 
Sapien XT 

Primary Endpoint: All-Cause Mortality +  
Major Stroke + Repeat Hospitalization at One Year  

(Non-inferiority) 

1:1 Randomization 

 VS 

Yes No 

ASSESSMENT: 
Transfemoral 

Access 

Transapical (TA) Transfemoral (TF) 

1:1 Randomization 1:1 Randomization 

Yes No 



Outside USA 
STS mortality risk ≥3% 

and ≤8% 

USA 
STS mortality risk ≥4% 

and ≤8% 

Randomization 
with 5 year FU 

No intended 
revascularization 

Presence of 
significant CAD 
with intended 

revascularization 

SAVR + CABG TAVI + PCI SAVR TAVI 

Meet I/E Criteria and eligible 
for SAVR and TAVI 

QoL Questionnaire 

Neurological 
Assessments 

SURTAVI – Intermediate, CoreValve 

N≈1800 pts Heart Team Evaluation 
including assessment for significant 
CAD with determination of need for 

revascularization 

Primary Endpoint: Death+Stroke at 2 Yrs 



New Devices 



Discussion 
• Increasing penetration rate 

• Rationale of the current indications of TAVI 

• Management of heart team 

• Outcomes and complications of Sapien vs. Core Valves 

• Utilization for intermediate-risk patients 

• New TAVI devices 

• Best image guidance 

• Durability of devices 
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