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1. Bouma B J et al. To operate or not on elderly patients with aortic stenosis:  the decision and its consequences. Heart 1999;82:143-148
2. Iung B et al. A prospective survey of patients with valvular heart disease in Europe: The Euro Heart Survey on Valvular Heart Disease.  European Heart Journal

2003;24:1231-1243 (*includes both Aortic Stenosis and Mitral Regurgitation patients)
3. Pellikka, Sarano et al. Outcome of 622 Adults with Asymptomatic, Hemodynamically Significant Aortic Stenosis During Prolonged Follow-Up.  Circulation 2005
4. Charlson E et al.  Decision-making and outcomes in severe symptomatic aortic stenosis. J Heart  Valve Dis2006;15:312-321
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Aortic Valvuloplasty does not workAortic Valvuloplasty does not work



CP1167825-23

Transcutaneous Aortic Valve 
Prosthesis

Transcutaneous Aortic Valve 
Prosthesis



RetroFlex™ II Transfemoral 
Valve Delivery System

Delivery System



Patient Characteristics (1)Patient Characteristics (1)
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Characteristic TAVR
n = 179

Standard Rx
n = 179

p value

Age – yr 83.1 ± 8.6 83.2 ± 8.3 0.95
Male sex (%) 45.8 46.9 0.92
STS Score 11.2 ± 5.8 12.1 ± 6.1 0.14
NYHA

I or II (%)
III or IV (%)

7.8
92.2

6.1
93.9

0.68
0.68

CAD (%) 67.6 74.3 0.20
Prior MI (%) 18.6 26.4 0.10
Prior CABG (%) 37.4 45.6 0.17
Prior PCI (%) 30.5 24.8 0.31
Prior BAV (%) 16.2 24.4 0.09
CVD (%) 27.4 27.5 1.00



Patient Characteristics (2)Patient Characteristics (2)
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Characteristic TAVR
n = 179

Standard Rx
n = 179

p value

PVD (%) 30.3 25.1 0.29

COPD
Any (%)
O2 dependent (%)

41.3
21.2

52.5
25.7

0.04
0.38

Creatinine > 2 mg/dL (%) 5.6 9.6 0.23

Atrial fibrillation (%) 32.9 48.8 0.04

Perm. pacemaker (%) 22.9 19.5 0.49

Pulmonary HTN (%) 42.4 43.8 0.90

Frailty (%) 18.1 28.0 0.09

Porcelain aorta (%) 19.0 11.2 0.05

Chest wall radiation (%) 8.9 8.4 1.00

Chest wall deformity (%) 8.4 5.0 0.29

Liver disease (%) 3.4 3.4 1.00



All Cause Mortality (ITT)All Cause Mortality (ITT)

Numbers at Risk
TAVR 179 138 124 110 83
Standard Rx 179 121 85 67 51
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TAVR

∆ at 2 yr = 24.3%
NNT = 4.1 pts

67.6%

43.3%

∆ at 1 yr = 20.0%
NNT = 5.0 pts

50.7%

30.7%

14

Months

HR [95% CI] =
0.57 [0.44, 0.75]

p (log rank) < 0.0001
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PARTNER Trial 2.0: 
One Valve, Two delivery systems, TF & TA
PARTNER Trial 2.0: 
One Valve, Two delivery systems, TF & TA

Eligibility Met For High Risk
Symptomatic, Critical Calcific Aortic Stenosis

Femoral
Access 

Evaluation
Y/N

Operable
Assessment

Yes

vs vsTransfemoral
TF

AVR
Control

Transapical
TA

AVR
Control

Yes No

1:1 Randomization1:1 Randomization

Surgical (Cohort A); N=690

Medical
Mgmt

Control

Out of 
study

No

Yes

No

Transfemoral
TF vs

1:1 Randomization

Femoral
Access 

Evaluation
Y/N

Medical Mgmt (Cohort B); N=350

Sub-group analyses: TA vs. control
TF vs. control
TF and TA vs. control (combined)





Transfemoral Transapical

TAVR
Transfemoral and Transapical



Characteristic TAVR (N = 348) AVR (N = 351) p-value

Age (yr) 83.6 ± 6.8 84.5 ± 6.4 0.07

Male sex - % 57.8 56.7 0.82

STS Score 11.8 ± 3.3 11.7 ± 3.5 0.61

Logistic EuroSCORE 29.3 ± 16.5 29.2 ± 15.6 0.93
NYHA

II - %
III or IV - % 94.3 94.0 0.79

CAD - % 74.9 76.9 0.59

Previous MI - % 26.8 30.0 0.40

Prior CV Intervention - % 72.1 71.6 0.93

Prior CABG - % 42.6 44.2 0.70

Prior PCI - % 34.0 32.5 0.68

Prior BAV - % 13.4 10.2 0.24

29.3 27.4 0.60

Patient Characteristics (1) 

Cerebrovascular disease - %

5.7 6.0







Surgical AVR Outcomes

• Using an established predictive risk model (STS), the 
expected (“E”) 30-day mortality after AVR was 11.8%.

• The observed (“O”) 30-day mortality in the as-treated 
AVR control group was 8.0%.

• O:E = 0.68 indicates better than predicted surgical 
outcomes in the control AVR patients. 

• There were no significant site or surgeon differences.



NYHA Functional Class 
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Inoperable patients: All StrokesInoperable patients: All Strokes

Numbers at Risk
TAVR 179 128 116 105 79
Standard Rx 179 118 84 62 42
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Standard Medical Rx
TAVR

∆ at 2 yr = 8.3%

5.5%

13.8%

∆ at 1 yr = 5.7%

5.5%

11.2%

28

HR [95% CI] =
2.79 [1.25, 6.22]

p (log rank) = 0.009



AVR vs TAVR patients



What is most important from the patient’s 
standpoint?

• Being alive and free of stroke with 
improved quality of life.





All-Cause Mortality (AT)

AVR 92 76 71 70 67

PMA-TA 104 87 82 76 73

NRCA-TA 822 571 370 297 126

No. at Risk

23.6%
25.3%
29.1%

(2007 – 2009)
(2009 – 2011)



Stroke (AT)

AVR 92 72 67 66 63

PMA-TA 104 81 77 70 67

NRCA-TA 822 563 365 291 123

No. at Risk

3.7.%

7.0%
10.8.%

Significant improvement in 
Outcomes with experience

(2007 – 2009)
(2009 – 2011)
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29.7%

34.8%











OutlineOutline

1. What is the role of TAVR for 
inoperable patients with AS?

2. How does TAVR compare with AVR 
for high-risk AS?

3. What is the risk of stroke?
4. Does paravalvular leak matter?
5. Is TAVR cost effective?

1. What is the role of TAVR for 
inoperable patients with AS?

2. How does TAVR compare with AVR 
for high-risk AS?

3. What is the risk of stroke?
4. Does paravalvular leak matter?
5. Is TAVR cost effective?



Paravalvular Leak Paravalvular Leak 

Cribier et al:  JACC 2004Cribier et al:  JACC 2004



Typical Paravalvular LeakTypical Paravalvular Leak









Asymmetric CalcificationAsymmetric Calcification

Primary risk factor for post TAVI perileak



N = 258
Redilation 5%

Second valve 4%

Final Regurgitation Grade 
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Procedure Non-Procedure Total MD Fees

TF vs AVR Index Admission CostsTF vs AVR Index Admission Costs

$71,955

= ($2,496)
P = 0.53

$74,452





Summary
• Transcatheter aortic-valve replacement with a 

new self-expanding prosthesis was compared 
with surgical aortic-valve replacement in 
patients with aortic stenosis who were at high 
surgical risk.

• The rate of death from any cause at 1 year 
was lower in the TAVR group.
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Adams DH et al. N Engl J Med 2014;370:1790-1798
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30 Day Outcomes30 Day Outcomes

Balloon 
Expandable

Self
Expanding p

Device Success 95.9% 77.5% <0.001
> Mild AR 4.1% 18.3% <0.001
CV Mortality 4.1% 4.3%
New PPM 17.3% 37.6% 0.01



CoreValve – Less Paravalvular Leak CoreValve – Less Paravalvular Leak 
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TAVR Today – An EvolutionTAVR Today – An Evolution



TAVR Tomorrow – More ChoicesTAVR Tomorrow – More Choices





St. Jude Medical - PORTICOSt. Jude Medical - PORTICO



BSC Lotus Valve – The REPRISE Trials
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US Phase 1 – Jan 2014
• Planning US Pivotal 

Trial to begin 2014
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The Future: A Return to the 
beginning? 

The Future: A Return to the 
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O’Neill CCI 2013

Trans-Venous Trans-septal TAVR



The Future – Embolic ProtectionThe Future – Embolic Protection

Claret 
Tandem 
Device

Embrella
Edwards



The Future – Aortic InsufficiencyThe Future – Aortic Insufficiency
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Which of the following are candidates for TAVI?

• An 82-year-old man with prior CABG, prior TIAs, 
moderate COPD, and a creatinine of 1.8.

• A 50-year-old man with prior mantle irradiation, 
severe AS, and a heavily calcified aorta.

• A 55-year-old woman with a bicuspid aortic valve 
and severe AS.

• A 40-year-old man with Marfan's syndrome and 
severe AR who refuses surgery.

A) All of the above.
B) None of the above.
C) Some of the above.
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