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Requires Cardiopulmonary Bypass

From invasive to non invasive is a general trend

More Invasive Less Invasive

Direct Access Limited Access

Valve Repair Options

Minimally Invasive
Valve Repair 

Robotic Valve 
Repair 

Open Surgical 
Valve Repair 

Transcatheter
Valve repair 



Current Status: What about guidelines for 
TAVI?

• The Joint Task Force on the Management of Valvular Heart 
Disease of the European Society of Cardiology and the 
European Association for Cardio-Thoracic Surgery defined 
indications for TAVI in the 2012 Guidelines on the 
Management of Valvular Heart Disease.

• The corresponding 2014 U.S. Guidelines define similar 
indications



Both recommend

• TAVI in patients with severe symptomatic AS who are not 
suitable to undergo conventional AVR as assessed by a heart 
team, if they are likely to gain improvement in their quality of 
life (QoL) and if they have a life expectancy >1 year given 
their comorbidities [Class of Recommendation (COR) I, 
Level of Evidence (LOE) B].

• TAVI should also be considered in high-risk patients with 
severe symptomatic AS who are suitable for surgery but in 
whom TAVI is favoured by a Heart Team as a COR IIa LOE B 
recommendation.





Annual number of elderly patients with severe AS who are potential TAVR candidates in
different countries under current treatment indications; from Osnabrugge et al.

Under these current treatment indications, a significant clinical unmet need still exists 
worldwide







Optimal patient selection is best accomplished by a Heart Team, who must consider all of the 
patient’s comorbidities (COR 1, LOE C)
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How should we treat this patient?

Total bilirubin; 3.1

AST/ALT 3592/2938

BUN/Creatinine 72/2.23

Uric acid 13.0

M/80

CC. :NYHA Fc IV dyspnea and mental change

Past Hx; HTN, HBsAg(+)

Transfer to our hospital due to severe AS with 

pul edema.

V/S : unstable..

Severe AS with multiorgan

failure!



Severe LV systolic dysfunction and moderate to 
severe MR

Logistic Euroscore:46.7%

STS score:17.1%



Diagnostic and theraputic BAV!

Total bilirubin; 1.2

AST/ALT 28/17

BUN/Creatinine 25/1.17

Uric acid 7.3



Post BAV Echo

The problems are from AS,  not comorbidities with AS



Elective TAVR 





PARTNER 1A cohort, 
comparing TAVR vs SAVR over 5 years

TAVR vs SAVR in the CoreValve U.S. Pivotal 
Trial



Indications of TAVR are frozen in the past

ESC Guidelines 2012  /  ACC/AHA Guidline 2014  

Decison confirmed by 

a « Heart Team »

Cardiac Surgery

On-site

Low and 

Intermediate

Risk Patients

Are Not 

Candidates

to TAVR

High Risk
Non operable

Frailty

Anatomic
Suitability

Potential
Benefit

TAVR

PARTNER US: 

TAVR: New technology, Ist generation devices (Edwards SAPIEN)    

Early experience of teams

SAVR: Most experienced cardiac surgeons

Well established treatment for 50 years



Estimated operative risk for AVR
180,000 surgical patients in the US
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Elements required to expand the indications to lower 

risk patients

Assessment of 
Valve + Platform

durability on 
longterm

• Evidence-based trials

PARTNER II: SAPIEN XT

SURTAVI: CoreValve

• Cost-effectiveness 

• Improved devices and

strategies making TAVR

SAFER, simpler

• Clinical evidences

5 years~ upto 9 years 
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Valve

Technology

SAPIEN SAPIEN XT SAPIEN 3

Sheath 

Compatibility

Available 

Valve Sizes

23 mm 26 mm 20 mm 23 mm 26 mm 29 mm

PARTNER SAPIEN Platforms
Device Evolution

22-24F 16-20F 14-16F

23mm 26mm

*First Implant Oct 30, 2012

29mm*





Temporal Trends in Mortality and Stroke After TAVR



Futile
AVR:  75%

TAVR

Low / Intermediate risk NO
High

Risk

Trend to treat lower risk patients in most recent series

NO
High

Risk

Lower

Risk

AVR:  65%

2009         PARTNER 1 11.8%        
2011-13    Post Market US                7.0%
2013         CHOICE   6.0%
2013         US CoreValve Pivotal 7.4%

FRANCE :         25.6%           FRANCE 2 :          21.9%
SOURCE :         25.8%          SOURCE XT :       20.5%
ADVANCE :       23.0%          ADVANCE             19.2%

2007-2009 2010-2011

Log EuroScore

STS



Treating lower risk patients

• It happens!

• What is the evidence?

• What is needed?
• RCT

• Better risk scores

• Decrease complications

• Longer follow-up

• More data on specific subgroups

• Better technology



Higher Survival in Lower Risk Patients

4 Quartiles 2007-10
420 Pts

25

19

17

1 vs 4   p< 0.03

18

Lange et  al, JACC 2012

Global Mortality

Wenaweser et al. EHJ 2013    286 Pts   2007-2011

STS

< 3

<3-8

> 8

CV Mortality STS

< 3

< 3-8

> 8

Gilard et  al, NEJM 2012     FRANCE 2  3915 Pts      2007 - 2012

Low vs High 
p<0.001

Low vs High 
p<0.001

Global Mortality

p<0.001

p<0.001

Log ES
CV Mortality

Log ES

Log ES
CV Mortality



Op risk  assessment except for unoperable conditions

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

<4 4≤, <8 8≤

41.50% 39.60%

19%

STS score 

Mean : 5.6 ± 4.1

Korean Sapient Valve registry data



MACCE (n=9/50, 18%)
3 CV death
3 ischemic stroke
1 hemorrhagic stroke

Mortality (n=7/50, 14%)
3 CV death 

4 non-CV death

Clinical Outcomes at 12 months
(n=50)

2 infective endocarditis : 6~7 months after TAVR
1 underwent SAVR  

1 underwent medical therapy Korean Sapient Valve registry data



TAVR in Lower Surgical Risk Patients

Intermediate or low risk patients are already being treated…..



What is needed for treating lower risk 
patients?

RCT
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Primary Endpoint: All-Cause Mortality or Disabling Stroke at Two Years 

Randomized Patients 

n = 2032

Symptomatic Severe Aortic Stenosis

ASSESSMENT by Heart Valve Team  

Operable (STS ≥ 4%)

The PARTNER 2A Trial
Study Design

TF TAVR 

(n = 775)

Surgical AVR  

(n = 775) VS.VS.

ASSESSMENT: 

Transfemoral Access

Transapical (TA) / TransAortic (TAo)Transfemoral (TF)

1:1 Randomization (n = 482)1:1 Randomization (n = 1550)

TA/TAo TAVR 

(n = 236)
Surgical AVR 

(n = 246)

Yes No
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1

1011 918 901 870 842 825 811 801 774

1021 838 812 783 770 747 735 717 695

Number at risk:

TAVR

Surgery

p (log rank) = 0.253

HR [95% CI] = 0.89 [0.73, 1.09]

TAVR

Surgery
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1

775 718 709 685 663 652 644 634 612

775 643 628 604 595 577 569 557 538

TF TAVR

TF Surgery

p (log rank) = 0.05

HR: 0.79 [95% CI: 0.62, 1.00]

16.8%

20.4%
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Events (%)

30 Days 2 Years

TAVR

(n = 1011)

Surgery

(n = 1021)
p-value*

TAVR

(n = 1011)

Surgery

(n = 1021)
p-value*

Rehospitalization 6.5 6.5 0.99 19.6 17.3 0.22

MI 1.2 1.9 0.22 3.6 4.1 0.56

Major Vascular 

Complications
7.9 5.0 0.008 8.6 5.5 0.006

Life-Threatening / 

Disabling Bleeding
10.4 43.4 <0.001 17.3 47.0 <0.001

AKI (Stage III) 1.3 3.1 0.006 3.8 6.2 0.02

New Atrial Fibrillation 9.1 26.4 <0.001 11.3 27.3 <0.001

New Permanent 

Pacemaker
8.5 6.9 0.17 11.8 10.3 0.29

Re-intervention 0.4 0.0 0.05 1.4 0.6 0.09

Endocarditis 0.0 0.0 NA 1.2 0.7 0.22

Other Clinical Endpoints (ITT)
At 30 Days and 2 Years

*Event rates are KM estimates, p-values are point in time
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Echocardiography Findings (VI)
Aortic Valve Area

0.69

1.47
1.42

1.40

0.70

1.68
1.57

1.54
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Surgery

TAVR

p < 0.001 p < 0.001 p < 0.001

No. of Echos

Surgery 861 727 590 488

TAVR 899 829 695 567

p = NS

Error bars represent ± Standard Deviation
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≥ Moderate

8.0%

0%

20%

40%

60%

80%

100%

TAVR Surgery TAVR Surgery

Severe

Moderate

Mild

None/Trace

Paravalvular Regurgitation (VI)
3-Class Grading Scheme

P < 0.001 P < 0.001 

No. of echos 30 Days 2 Years

TAVR 872 600

Surgery 757 514

Mild

26.8%

≥ Moderate 0.6%

Mild 3.5%
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Severity of PVR at 30 Days and 
All-cause Mortality at 2 Years (VI)

701 678 664 647 628 621 612 605 585

210 204 199 194 188 184 182 180 175

36 32 32 26 26 24 22 22 21

Number at risk:

None/Trace

Mild

Moderate/Sev

Overall Log-Rank p = 0.001

Mod/Sev (reference = None/Trace)

p (Log-Rank) < 0.001
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Expandable Skirt Technology
Highly-conformable, on-demand seal technology



42

Self ExpandingBalloon Expandable

Elimination of paravalvular regurgitation
In vitro testing 

Test Model



Expandable Skirt Technology
No change in device profile 

TISSUE Skirt EXPANDABLE Skirt

Unexpanded state Expanded state



Expandable Skirt Technology
No change in device profile

DACRON Skirt EXPANDABLE Skirt



The PARTNER 2A and S3i Trials
Study Design

Intermediate Risk Symptomatic Severe Aortic Stenosis

Intermediate Risk ASSESSMENT by Heart Valve Team

TF TAVR

SAPIEN 3
TA/TAo TAVR

SAPIEN 3

P2 S3i
n = 1078

ASSESSMENT: 

Optimal Valve 

Delivery Access 

Transapical /

Transaortic (TA/TAo)
Transfemoral (TF)

Surgical 

AVR
Surgical 

AVR

P2A
n = 2032

ASSESSMENT: 

Transfemoral 

Access

Transapical /

TransAortic (TA/TAo)
Transfemoral (TF)

1:1 Randomization1:1 Randomization

Yes No

TF TAVR 

SAPIEN XT
VS VS

TA/Tao TAVR

SAPIEN 3

Primary Endpoint: All-Cause Mortality, All Stroke, or Mod/Sev AR at One Year 

(Non-inferiority Propensity Score Analysis)



Unadjusted Time-to-Event Analysis
All-Cause Mortality and All Stroke (AT)

1077 1012 987 962 930

944 805 786 757 743
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P2A Surgery
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• The results from PARTNER 2A support the use of 

TAVR as an alternative to surgery in intermediate risk 

patients, similar to those included in this trial.

• In patients who are candidates for transfemoral

access, TAVR may result in additional clinical 

advantages.

• Long-term durability assessments of transcatheter

bioprosthetic valves are still lacking and extrapolation 

of these findings to low-risk patients requires further 

clinical trial validation.

The PARTNER 2A Trial 
Clinical Implications



SAPIEN Platform Has Now Demonstrated Durability to 9 Years

Valves explanted after 7 years

Webb at ACC 2014: New Balloon Expandable Aortic Valves



Minimalism :Procedural Considerations for TAVR

Strong trend  to maximally simplify TAVR procedures in real world practice

• Preferential percutaneous transfemoral access, 

• Reduced use of general anesthesia,

• Less intra-procedural TEE, 

• Eliminating pre-dilatation, 

• Decreased use of complex and costly hybrid cath lab/OR

• Early discharge programs. 



 Conscious sedation

 No TEE

 Percutaneous access

 Preclosing

 Procedure: 60 min

 Discharge: Day 1 to 3

 Back home

Change in Strategy: Minimalist TF-TAVR approach

SAPIEN XT – Edwards SAPIEN 
A team of 6 in Cath Lab

Durand et al, JACC Cardiovasc Interv 2012.

TF > 80%



Dr David Wo
od from St-
Paul Hospita
l: Same day 
discharge af
ter TAVR!

A 97 years old women discharged the sam
e day after a TAVR procedure stretching 
while waiting for the bus to get home… rea

d more on page 3.

The 3MM
strategy in Vancouver

• Multidisciplinary
• Multimodality
• Minimalist 
 TF access
 next day discharge

• Carefully selected TF pts
• 60% (31/52) discharged 

in 1 d (mean LOS 1.8 d)
• Final 17 cases wo GA
• 30-day mortality 1.9%
• 2 pts (3.8%) readmitted 

within 30 days



Under the only sedation



Valve deployment  using Heart Navigating system for 

Quadircuspid aortic valve stenosis



Valve in-valve guided by heart navigation system



 Bicuspidy is regarded as a relative CI to TAVR due to the risk of uneven expansion of the b

ioprosthesis.

 Exclusion criteria in clinical trials

 Procedural outcomes were comparable btw bicuspic & tricuspid, in terms of successful im

plantation, significant AR after TAVI, 30-day combined safty endpoint

Bicuspid Aortic Valve disease and TAVR





• Literature Review – 92 patients

• 56% self expanding, 77% TF

• 8.6% 30 day mortality
• 2 from aortic dissections

• PVL moderate to severe in 31%

• Long term survival good



Bicuspid Aortic Valve , Type O no Raphe

71%

88% 5%

15% 3%

7%





Post TAVI



Heart Valve Team

• The role of the Heart Team cannot be limited to pre-
operative assessment and choices regarding valve type and 
access route

• The Heart Team is essential to the management of 
intraoperative complications as well as postoperative care

• This includes cross-training—that is a cardiologist performing 
TA-TAVI (after exposure of the apex by the surgeon) or a 
cardiac surgeon performing TF-TAVI (assisted by an 
interventional cardiologist)—further promotes the ideal 
cooperation and collaboration of the Heart Team.



In Summary

• Less invasive strategy is a general trend not to go against.

• TAVI is already and actively performing for the lower risk patients by virtue 
of increased experiences, improved device and strategy making TAVI safer 
and simpler.

• There are increasing data about clinical outcomes of TAVI for the lower risk 
patients. 

• Efforts for Innovation and creation to resolve TAVI-associated problems are 
still ongoing

• The results from RCT support the use of TAVR as an alternative to surgery 
in intermediate risk patients.

• Long-term durability assessments of transcatheter bioprosthetic valves are 
still lacking and and more data is needed to expand TAVI indication to 
younger patients

• It cannot be emphasized enough that the role of heart valve team is very 
important for managing the AS patients.

• In the future, TAVI may be a gold standard for AS patients.



Change the topic:
How to collaborate on TAVI very well



Thank you for your attention !!


