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Interventional Choices for AS:

SAVR                TAVR                  BAV

Sapien

CoreValve



Transcatheter Aortic Valves: 
FDA Approved Devices (All for Symptomatic AS) 
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Transcatheter Aortic Valves Replacement (TAVR)

Surgical risk is a continuum (STS risk score)

Low-risk Intermediate-risk High-risk Extreme-risk Too-sick
~40%         ~15%                   ~15-20%     ~20%             ~10%

STS <3-4%

Operable AS pts

3-4 to 8-10% 10-15% >15% >50%



TAVR for Extreme Risk AS Cases

Or In-operable AS Cases
STS Morbidity/Mortality risk of >15-50%

Two Trials: PARTNER IB (Completed): ES Valve
CoreValve Trial (Completed) 



Symptomatic Severe Aortic StenosisSymptomatic Severe Aortic Stenosis

ASSESSMENT: High Risk AVR Candidate
3105 Total Patients Screened

ASSESSMENT: High Risk AVR Candidate
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PARTNER US Trial: Study Design
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n=358n=358

Yes No

Leon et al, NEJM 2010;363:1597



PARTNER Trial Cohort B: Time-to-Event Analysis 

of Key Endpoints During 2 Years Follow-up

Makkar et al., NEJM 2012;366:1696

Rate of Death From Any Cause Rate of Re-hospitalization

20%

5yrs

94%

71%



CoreValve Pivotal Trials Study Design

CoreValve US Pivotal Trials

Extreme Risk 
(Inoperable; STS mortality/morbidity >50%)

Iliofemoral Access

for 18 Fr Sheath

CoreValve
Iliofemoral

CoreValve
Non-

Iliofemoral

Yes No

N=487 N=147

Presented in TCT 2013



CoreValve Extreme Risk Study: Primary Endpoints

N= 487

Popma et al, TCT 2013; JACC May 2014 

1 Year Mortality Major Stroke



TAVR for High Risk AS Cases
STS Mortality risk of 10-15%

Two Trials: PARTNER IA (Completed): ES Valve
Pivotal CoreValve Trial (Completed) 
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3105 Total Patients Screened
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PARTNER US Trial: Study Design
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Trans
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Surgical 
AVR
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1:1 Randomization1:1 Randomization1:1 Randomization1:1 Randomization

VSVS

High-surgical risk Gp 
STS >10%  Cohort A
High-surgical risk Gp 
STS >10%  Cohort A

n= 700n= 700

Leon et al, NEJM 2010;363:1597



PARTNER Trial Cohort A:  Time-to-Event 
Curves for  Primary Endpoints at 3-Yrs

Kodali et al., NEJM 2012;366:1686

Death from Any Cause, 

Intention-to-Treat Population

Death from Any Cause, 

As-Treated Population
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Partner Trial Cohort A: Stroke at 2 Year

6.0

4.9

Major Stroke
1 Year

Major Stroke 
2 Year

p=0.20

p=0.08

p=0.17

TAVR (n= 348)

SAVR (n= 351)

Smith C et al. NEJM 2011;364:2187.
Kodali S et al. NEJM 2012;366:1686.

1.7%

1.7%

Rule of thumb:
Current TAVR has 2x the 

Stroke rates vs. SAVR



CoreValve Pivotal Trials Study Design

CoreValve US Pivotal Trials

High Risk

Incremental STS mortality >15%

Randomization 1:1

N=790

SAVRCoreValve

Versus

N=392 N=388

Presented in ACC 2014



CoreValve High Risk Pivotal trial: Primary 
Endpoint-- 1 Year All-cause Mortality

19.1%

4.5%

Surgical (N= 357)

14.2%

P = 0.04 for superiority

3.3%

TAVR (N= 390)
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Adams et al., N Engl J Med 2014;370:1790



CoreValve High-risk Pivotal Trial:  1-Year 
Results

%

SAVR (n=357)

TAVR (n=390)

p=0.10

p=0.59

p=<0.001

p=0.004

p=0.03

p=<0.001

Adams et al., N Engl J Med 2014;370:1790

p=<0.001

Any stroke    Major stroke             AKI                 PPM                 Vasc MACCE      Life-threatening/

compl disabling bleeding



CoreValve: Echocardiographic Findings



TAVR for Futile AS Cases
STS Morbidity/Mortality risk of >50%

Data from PARTNER IB Trial ES Valve



Makkar et al., NEJM 2012;366:1696

Partner Trial Cohort B: TAVR for Inoperable 
Severe Aortic Stenosis; Impact of Co-morbidities 

Hence in these cases BAV as 

the palliative procedure will give
symptomatic relief for 3-12mths

and can be repeated x3



Two Trials: PARTNER IIA (completed)
SURTAVI Trial (ongoing) 

TAVR for Intermediate Risk AS patients
STS mortality risk of 3-4 to 8-10%



The PARTNER II Trial Study Design

Trial Completed and 2 year results are 

expected in April 4th ACC 2016 Chicago



Severe AS Indication for AVR

Separate randomization for AS+CAD 

Heart Team Discussion

• Europe:  STS mortality risk score > 3% and < 8%

• US: STS mortality risk score  > 4 and < 10%

Suitable for 

Randomization
1:1 Randomization Non-randomization 

Registries 

TAVI AVR Control TAVI AVR

Medical 
Management

Primary Endpoint: 

All cause Mortality 

and Stroke at 2 yrs

CoreValve US Pivotal SURTAVI Trial: Design

Endpoint: All-cause Mortality at 2 yrs 

VS

N = 1100 

Yes No 

N = 220 

N = 220 

VS

N = 1760 

Trial still ongoing and >900 pts have been 

enrolled; results expected in TCT/AHA 2017





TAVR vs. SAVR in Intermediate Surgical Risk 

Cumulative Incidence of All-Cause Mortality

Piazza et al., JACC Cardiovasc Interv 2013;6:443

All-Cause Mortality at 30 Days All-Cause Mortality at 1 Year



One Trials: Notion Trial (Completed)- CoreValve 

TAVR for Low Risk AS patients
STS mortality risk of  <3-4%





NOTION Trial:  Baseline Characteristics

Thyregod et al., J Am Coll Cardiol 2015;65:2184



NOTION Trial:  TAVR vs SAVR in Severe 

Aortic Valve Stenosis

Thyregod et al., J Am Coll Cardiol 2015;65:2184

All-Cause Morality at 1 Year All-Strokes at 1 Year



NOTION Trial:  Clinical Outcomes at 1 
Year

Thyregod et al., J Am Coll Cardiol 2015;65:2184

Death            Stroke       Major vasc Major, life- PPM implant  Valve 

compl threatening bleed               endocarditis

p=0.38

p=0.47

p=<0.001

p=0.0

3

p=0.10
p=0.44

TAVR (n=145)

SAVR (n=135)

%



NOTION Trial:  Aortic Valve 
Hemodynamics

Thyregod et al., J Am Coll Cardiol 
2015;65:2184



Trial
STS Score 

(%)

Mortality 

(%)
Stroke (%)

>Mild AR 

(%)

Pacemaker 

(%)

Extreme

Risk

TAVR ST TAVR ST TAVR ST TAVR ST TAVR ST

PARTNER

1B
11.2 12.1 30.7 50.7 10.0 4.5 10.5 4.2 4.5 7.8

CoreValve 

ER
10.3 - 24.3 - 7.0 - 13.8 - 21.6 -

Randomized TAVR Trials by Risk Group

Groups TAVR SAVR TAVR SAVR TAVR SAVR TAVR SAVR TAVR SAVR

High

Risk

PARTNER 

1A
11.8 11.7 24.2 26.8 6.0 3.1 6.8 1.9 5.7 5.0

CoreValve 7.3 7.5 14.2 19.1 8.8 12.6 7.1 1.4 22.3 11.3

Intermed
iate Risk

PARTNER 2A

SURTAVI

Results Awaited ACC 2016

Ongoing Enrollment

Lower

Risk
Notion 2.9 3.1 4.9 7.5 2.9 4.6 15.7 0.9 38.0 2.4



Transcatheter Aortic Valves Replacement (TAVR)

Surgical risk is a continuum: Symptomatic AS

STS: <3%  3-4 to 8-10%         10-15% 15-50% >50%
Low-risk  Intermediate-risk  High-risk Extreme-risk Too-sick
~40%         ~15%                   ~15-20%     ~20%             ~10%

SAVR
???
SURTAVI/
PARTNER IIA

TAVR/
SAVR

TAVR FUTILE
?BAV

Operable AS pts

Pt with prohibitive surgical risk are

appropriate for TAVR even with low
STS risk: hostile mediastinum, egg-shell aorta, RT

prior CABG with IM stuck to mediastinum

severe COPD, extreme frailty 



Aortic Stenosis and SAVR
ACC/AHA Guidelines Flowchart

Bonow R, Carabello BA, et al. Circulation 2006; 114: e84-231.



Summary of Recommendations for AS: 
Choice of Surgical or Transcatheter Intervention

Nishimura et al., J Thorac Cardiovasc Surg 2014;148:e1

BAV may provide palliative symptomatic benefit in these pts

Hence 60year old asymptomatic pt with severe AS
If qualifies for SAVR, could be appropriate for TAVR
In the appropriate STS risk group 



Structural Heart Webcast Series
www.structuralheartlivecases.org

2nd Tuesday of the Month 
9-10am:

Next webcast February 9th 2016

This is a great addition to our 
monthly;
- CCClivecases.org for 5+ yrs.
- Peripheralinterventions.org 
for 3+ yrs.







Evidence of Reduced Leaflet Motion in Multiple 
Prosthesis Types

Makkar et al., N Engl J Med 2015;373:2015

Systole

Diastole

CoreValve Portico Sapien XT

Carpentier-

Edwards



Clinical Outcomes

Makkar et al., N Engl J Med 2015;373:2015
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