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Study Devices
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PARTNER Study Design
Symptomatic Severe Aortic Stenosis

ASSESSMENT: High-Risk AVR Candidate
3,105 Total Patients Screened
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Transfemoral Access
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1:1 Randomization1:1 Randomization

Yes No



Study Flow

5 Years
Alive = 81
Dead = 150
LTFU = 4
Withdrawal = 3
Censored* = 6

5 Years
Alive = 69
Dead = 142
LTFU = 10
Withdrawal = 19
Censored* = 8

SAVR (248)

Randomized = 699 patients
TF = 492 (70%)
TA = 207 (30%)

Transfemoral
n = 492

TAVR (244)

5 Years
Alive = 21
Dead = 79
LTFU = 1
Withdrawal = 1
Censored* = 2

5 Years
Alive = 33
Dead = 56
LTFU = 2
Withdrawal = 11
Censored* = 1

SAVR (103)

Transapical
n = 207

TAVR (104)

* Censored = Patient alive at last contact but no information available within FU window

98.3% 95.6% 99.0% 97.8%
Follow-up Compliance Follow-up Compliance



Baseline Patient Characteristics
Demographics

Characteristic

TAVR
(n=348)

SAVR
(n=351)

n n

Age – years (Mean ± SD) 348 83.6 ± 6.8 349 84.5 ± 6.4

Male 201 57.8% 198 56.7%

NYHA Class III or IV 328 94.3% 328 94.0%

Previous CABG 148 42.5% 152 43.6%

Cerebrovascular disease 96 29.4% 87 26.8%

Peripheral vascular disease 149 43.2% 142 41.6%

STS Score (Mean ± SD) 347 11.8 ± 3.3 349 11.7 ± 3.5



All-Cause Mortality (ITT)
All Patients

No. at Risk

HR [95% CI] =
1.04 [0.86, 1.24]

p (log rank) = 0.76

TAVR 348 262 228 191 154 61

SAVR 351 236 210 174 131 64

62.4%

67.8%

Error Bars Represent 
95% Confidence Limits



Months

40.6 Months

44.5 Months

p (log rank) = 0.76

Median Survival
All Patients



TAVR 244 189 167 141 115 50

SAVR 248 168 150 125 93 46

All-Cause Mortality (ITT)
Transfemoral Patients

No. at Risk

HR [95% CI] =
0.91 [0.72, 1.14]

p (log rank) = 0.41 63.3%

63.3%

Error Bars Represent 
95% Confidence Limits



Subgroup Analysis
All-Cause Mortality

Hazard Ratio 
for TAVR [95% CI]

Interaction
p-value

Overall (N=699) 1.03 [0.85-1.24]
Age

< 85 (N=358) 1.00 [0.76-1.30] 0.71
≥ 85 (N=339) 1.07 [0.82-1.39]

Sex
Male (N=399) 1.20 [0.94-1.54] 0.07
Female (N=300) 0.84 [0.62-1.12]

BMI
≤ 25 (N=302) 1.17 [0.90-1.54] 0.39
> 25 (N=390) 0.99 [0.76-1.29]

STS
≤ 11 (N=353) 0.95 [0.72-1.26] 0.38
> 11 (N=346) 1.12 [0.87-1.45]

TAVR Better SAVR Better



Subgroup Analysis
All-Cause Mortality

Hazard Ratio 
for TAVR [95% CI]

Interaction
p-value

Overall (N=699) 1.03 [0.85-1.24]
Peripheral Vasc. Dis.

No (N=395) 0.79 [0.62-1.02] <0.01Yes (N=291) 1.49 [1.11-2.01]
Pulmonary Hypertension

No (N=360) 1.32 [1.01-1.72] 0.01Yes (N=337) 0.76 [0.55-1.04]
Mod / Sev MR

No (N=536) 1.11 [0.89-1.38] 0.11Yes (N=133) 0.77 [0.51-1.17]
Prior CABG or PCI

No (N=283) 0.85 [0.64-1.14] 0.10Yes (N=414) 1.17 [0.91-1.50]
Implant Approach

Transapical (N = 207) 1.37 [0.98-1.92] 0.05Transfemoral (N = 492) 0.91 [0.72-1.14]

TAVR Better SAVR Better



All Stroke (ITT)
All Patients

No. at Risk

HR [95% CI] =
1.14 [0.68, 1.93]

p (log rank) = 0.61

TAVR 348 251 217 181 144 57

SAVR 351 230 205 169 128 64

11.3%

10.4%

Error Bars Represent 
95% Confidence Limits



NYHA Over Time (ITT)
Survivors

p = 0.64 p = 0.91 p = 0.35 p = 0.93

19%15%

94%94%

13%15% 14%
20%



M-S 24 16 13 12 7 2

Mild 137 98 84 65 52 11

N-T 158 135 120 105 88 34

Mortality and Post Procedural PVL
TAVR Patients 

No. at Risk

p (log rank) = 0.0032 75.7%

58.6%

73.0%



No. at Risk

HR [95% CI] =
0.64 [0.43, 0.95]

p (log rank) = 0.03

TAVR 70 65 55 51 43 19

SAVR 181 137 126 105 78 36

60.9%

45.2%

Error Bars Represent 
95% Confidence Limits

Mortality and None-Trace Total AR
Transfemoral Patients 





Evolution of the Edwards Balloon-Expandable 
Transcatheter Valves

* Sheath compatibility for a 23 mm valve

2002

Cribier-
Edwards

2006
SAPIEN

2009
SAPIEN XT

2013
SAPIEN 3





Intermediate Risk 
Operable

(PII S3i)

High Risk Operable / 
Inoperable 

(PII S3HR)

Symptomatic Severe Aortic Stenosis
ASSESSMENT by Heart Valve Team

n = 1076 
Patients

n = 583
Patients

ASSESSMENT: 
Optimal Valve 

Delivery Access

ASSESSMENT: 
Optimal Valve 

Delivery Access 

SAPIEN 3
2 Single Arm Non-Randomized
Historical-Controlled Studies

Transfemoral (TF)

TF TAVR
SAPIEN 3

TAA TAVR
SAPIEN 3

Transapical /
Transaortic (TA/TAo)

TF TAVR
SAPIEN 3

PI A 
SAPIEN

PII A 
SAVR

Transfemoral (TF)

TAA TAVR
SAPIEN 3

Transapical /
Transaortic (TA/TAo)

The PARTNER II S3 Trial
Study Design



Study Flow: S3HR & S3i
30 Day Patient Status

0 Withdrawal

3 LTFU

13 Deaths

0 Withdrawal

5 LTFU

12 Deaths

S3HR S3i
n = 583

n = 570
SAPIEN 3

567 / 570 or 99.5% follow-up
visits performed at 30 Days 

n = 1076

n = 1064
SAPIEN 3

1059 / 1064 or 99.5% follow-up
visits performed at 30 Days 



Baseline Patient Characteristics
S3HR Patients

Average STS =

8.6%
(Median 8.4%)

N = 583Average Age =

82.6yrs



Mortality and Stroke: S3HR
At 30 Days (As Treated Patients)
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All-Cause Cardiovascular

% O:E = 0.26
(STS 8.6%)
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Transfemoral Transapical / Transaortic

%

Mortality: S3HR & S3i
At 30 Days (As Treated Patients)

491 947 92 125



All-Cause Mortality at 30 Days
Edwards SAPIEN Valves (As Treated Patients) 

175 344 240 271 282 583 491 1072 947

SAPIEN SXT SAPIEN 3

PARTNER I and II Trials
Overall and TF Patients



Academia
Medical Education

INTERNATIONAL.  CAUTION: For distribution only in markets where CoreValve® is approved.
Not for distribution in U.S. or Japan.  ©Medtronic, Inc. 2013. All Rights Reserved. Non destiné au marché français.

CoreValve® Valve-in-Valve

The following presentation outlines best practices and procedural 
considerations for the implantation for the CoreValve® System in failed 
stented aortic bioprostheses.



ACC 2015

CoreValve US Pivotal Trial 
High Risk 2-Year Results



ACC 2015Patient Flow
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ACC 2015

No. at Risk

Transcatheter 391 378 354 334 219

Surgical 359 343 304 282 191

18.9%

14.1%

Δ = 4.8

All-Cause Mortality 

Months Post-Procedure

27

Δ = 6.5

22.2%

28.6%

Log-rank P=0.04



ACC 2015All Stroke
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ACC 2015Major Stroke
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ACC 2015MACCE
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ACC 2015All-Cause Mortality STS ≤7%
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ACC 2015

• The superior survival seen at 1 year for TAVR over SAVR is maintained

• All stroke was less with TAVR over SAVR but major stroke showed no 
difference

• MACCE was significantly less with TAVR over SAVR

• Hemodynamics were superior for TAVR over SAVR at all time points 
without any structural valve failure

• Post-procedural AR showed a decrease in the TAVR group between 30 
days and 1 year and this low level of moderate or severe PVL was 
maintained at 2 years

• TAVR was favored in every subgroup analysis

Conclusions

32

At 2 years for patients with symptomatic 
severe AS at increased risk of surgery;



European Experience



TAVR in lower risk patients
It’s already happened!

1Wenaweser, et al., Eur Heart J 2013; 34:  1894-905; 2Lange, et al., J Am Coll Cardiol 2012; 59:  280-7; 3Piazza, et al. , J Am Coll Cardiol Intv 2013; 6:  443-51; 4D’Errigo, et al., 
Int J Cardiol 2013:  167:  1945-62; epub; 5Latib, et al., Am Heart J 2012; 164:  910-7; Schymik, et al., J Interv Cardiol 2012; 25:  364-74



Retrospective Risk-Stratification
Lower risk patients have favorable outcomes  



Lange et al. J Am Coll Cardiol 2012; 59:280-7
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1Lange, et al., J Am Coll Cardiol 2012; 59:  280-7
2Wenaweser, et al., Eur Heart J 2013; 34:  1894-905;

Munich1 Bern2

Higher Risk
(n=105)

Lower Risk
(n=105)

Higher Risk
(n=94)

Lower Risk 
(n=254)

STS (%) 7.13 ± 5.4 4.8 ± 2.6 13.3 ± 7.1 5.1 ± 1.4

Log EuroSCORE (%) 25.44 ± 16.0 17.8 ± 12.0 35.1 ± 15.7 22.1 ± 11.9

30 Day Mortality (%) 11.4 3.8 14.9 3.9

Total Vascular 
Complications (%) 28.6 14.7 20.3 17.7

Stroke / TIA (%) 6.7 1 3.4 5.0

TAVR in lower risk patients
Outcomes are better



CoreValve Advance Registry
STS < 7% vs. STS > 7%



Characteristic, % or 
mean ± SD

All Patients 
N=995

STS ≤7
N=697

STS >7
N=298 p*

Age (yrs) 81.1 ± 6.4 80.0 ± 6.4 83.5 ± 5.8 <0.001

Female 50.7 46.1 61.4 <0.001

Logistic EuroSCORE 19.3 ± 12.3 16.0 ± 9.6 27.1 ± 14.2 <0.001

STS 6.4 ± 4.4 4.3 ± 1.5 11.3 ± 5.0 <0.001

NYHA III or IV 80.0 76.3 88.5 <0.001

Diabetes 31.2 29.2 35.8 0.041

CAD 57.8 56.4 60.9 0.185

PVD 19.9 17.7 25.1 0.007

Cerebrovascular Disease 13.3 11.3 17.9 0.005

Pulmonary Hypertension 12.9 11.1 16.9 0.015

COPD 22.8 17.1 36.1 <0.001

Creatinine Clearance <
20ml/min 14.4 10.2 24.3 <0.001

Atrial Fibrillation 33.6 30.6 40.5 0.002

Baseline Characteristics
CoreValve ADVANCE Registry

*p STS ≤7 vs. >7



2-Year All-Cause Mortality
CoreValve ADVANCE Registry

36%

21%

14%

26%

4%

7%

CoreValve ADVANCE Study





European Experience



Durability



Studies reporting no valve failures at 1,2 and 3 years

• Gurvitch et al. Circulation 2010;122:1319-27

• Thielmann et al. Ann Thorac Surg 2009;88:1468-1474

• Webb et al. Circulation 2007;116:755-763

• Buellesfeld et al. JACC 2011;57:1650-1657

• Ussia et al. Eur Heart J 2012;33:969-976

• Ussia et al. EuroIntervetion 2012;7:1285-1292

• Kodali et al. NEJM 2012;366:1686-1695

• Nietlispach et al. JACC Cardiovasc Interv 2012;5:582-590 (autopsy 20 pts)



Kornowski, EuroPCR 2013



Kornowski, EuroPCR 2013



Choice of the 
patient



TAVR 348 298 261 239 222 187 149

AVR 351 252 236 223 202 174 142

No. at Risk

HR [95% CI] =
0.93 [0.74, 1.15]

p (log rank) = 0.483

26.8%

24.3%

34.6%

33.7%

44.8%

44.2%

PARTNER I A
Mortality Surgery versus TAVR



19.1%

4.5%

Surgical

14.2%

P = 0.04 for superiority

3.3%

Transcatheter

Primary Endpoint: 1 Year All-cause Mortality ACC 2014

76



Conclusions-1

• A systematic fall in surgical risk scores is 
evident  (Europe > US)

• “Lower” risk patients are currently being 
treated (Europe > US)

• Patients with lower risk scores may have 
other reasons not to undergo surgery



Conclusion-2

• Clinical outcomes in patients with lower surgical 
risk scores are excellent

• Offering TAVR to intermediate surgical risk 
patients is justified if performed within the 
confines of a Heart Team

• Appropriate surgical and TAVR risk scores are 
lacking and may provide physicians better 
guidance in the treatment of patients




SACHA BARON COHEN Kills Award Presenter at the 2013 Britannia Awards - BBC AMERICA

Subscribe now: http://bit.ly/1aP6Fo9 Watch more Britannia Awards videos: http://bit.ly/1hDvU0x Twitter: http://twitter.com/bbcamerica Facebook: http://www.fa...
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