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Self-expanding TAVR was associated 
with a sustained 3-year clinical benefit

over SAVR in patients with aortic 
stenosis at HIGH risk for surgery. 
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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

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

23 mm 26 mm 29 mm



Intermediate Risk Symptomatic Severe Aortic Stenosis

Intermediate Risk ASSESSMENT by Heart Valve Team

Intermediate Risk: 
1. Determined by a multi-disciplinary Heart Team 
2. Using a guideline STS between 4-8%, and 
3. Adjudicated by case review committee 



Intermediate Risk ASSESSMENT by Heart Valve Team

P2 S3i
n = 1078

ASSESSMENT: 
Optimal Valve 
Delivery Access 

TA/TAo TAVR
SAPIEN 3

Transapical /
Transaortic (TA/TAo)

TF TAVR
SAPIEN 3

Transfemoral (TF)

P2A
n = 2032

ASSESSMENT: 
Transfemoral 

Access

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

1:1 Randomization1:1 Randomization

Yes No

TF TAVR 
SAPIEN XT

Surgical 
AVR

Surgical 
AVRVS VSTA/Tao TAVR

SAPIEN XT

TF/TA TAVR
SAPIEN 3

TF/TA TAVR SAPIEN XT 
vs Surgical AVRPrimary Endpoint: All-Cause Mortality or Disabling Stroke at 

24 months

P2A



2032 pts, 57 centers
2 years FU

Characteristic TAVR
(n = 1011)

Surgery
(n = 1021) p-value

Age - yrs 81.5 ± 6.7 81.7 ± 6.7 0.63

Male - % 54.2 54.8 0.79

STS Score  - % 5.8 ± 2.1 5.8 ± 1.9 0.29

NYHA Class III or IV - % 77.3 76.1 0.53

CAD - % 69.2 66.5 0.20

Prior CABG - % 23.6 25.6 0.33

Cerebrovascular Disease  - % 32.1 31.0 0.60

PVD - % 27.9 32.9 0.02



1011 918 901 870 842 825 811 801 774
1021 838 812 783 770 747 735 717 695

Number at risk:

TAVR

AVR

p (log rank) = 0.253

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

Surgery
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All-Cause Mortality or Disabling Stroke
Primary Endpoint (ITT)

994 917 900 870 842 825 811 801 774
944 826 807 779 766 743 731 715 694

TAVR

AVR

p (log rank) = 0.180

HR [95% CI] = 
0.87 [0.71, 1.07]
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1

All-Cause Mortality or Disabling Stroke – TF
TF Primary Endpoint (ITT) TF Primary Endpoint (AT)

1

775 718 709 685 663 652 644 634 612
775 643 628 604 595 577 569 557 538

p (log rank) = 0.05
HR: 0.79 [95% CI: 0.62, 1.00]
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762 717 708 685 663 652 644 634 612
722 636 624 600 591 573 565 555 537

p (log rank) = 0.04
HR: 0.78 [95% CI: 0.61, 0.99]
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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 29.3 <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
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≥ Moderate
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Paravalvular Regurgitation (VI)
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%

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

A
ll-

C
au

se
 M

or
ta

lit
y 

(%
)

Months from Procedure

None/Trace
Mild
Moderate/Severe

14.1%

13.5%

34.0%

0

10

20

30

40

50

0 3 6 9 12 15 18 21 24

Mild (reference = None/Trace)
p (Log-Rank) = 0.82



No. of Echos
Surgery 861 727 590 488

TAVR 899 829 695 567

p = NS

Error bars represent ± Standard Deviation

Aortic Valve Area


Chart1

		Baseline		Baseline		0.202		0.202		0.174		0.174

		30 Day		30 Day		0.431		0.431		0.458		0.458

		1 Year		1 Year		0.408		0.408		0.43		0.43

		2 Year		2 Year		0.419		0.419		0.442		0.442



p < 0.001

p < 0.001

p < 0.001

Surgery

TAVR

Valve Area (cm²)

0.693

0.701

1.471

1.677

1.421

1.57

1.399

1.54



AV AREA

		

		Valve Implant		Visit Number		Observations for Value Analysis		Mean of Values		Standard Deviation of Values

		SAPIEN XT		Baseline		899		0.70		0.174

		SAPIEN XT		30 Day		829		1.68		0.458

		SAPIEN XT		1 Year		695		1.57		0.43

		SAPIEN XT		2 Year		567		1.54		0.442

		SAVR		Baseline		861		0.69		0.202

		SAVR		30 Day		727		1.47		0.431

		SAVR		1 Year		590		1.42		0.408

		SAVR		2 Year		488		1.40		0.419







TAVR using SAPIEN XT and SVR were similar 
(non-inferior) for the primary endpoint (all-cause mortality or 
disabling stroke) at 2 years.

In the TF subgroup (76% of patients), TAVR using SAPIEN 
XT significantly reduced all-cause mortality or disabling 
stroke vs. SVR (ITT: p = 0.05, AT: p = 0.04).

TAVR reduced AKI, severe bleeding, new AF, and LOS
SVR reduced vascular complications and PVR

In the SAPIEN XT TAVR cohort, moderate or severe PVR, 
but not mild PVR, was associated with increased mortality at 
2 years.



• 1-year outcome of intermediate-risk pts from Sapien 3
observational study (Kodali et al. EHJ 2016) compared with
intermediate-risk pts treated with SVR in the PARTNER 2A trial.

• Propensity score analysis (22 pre-specified baseline
characteristics):

• 963 pts treated with SAPIEN 3 TAVR
• 747 with SVR.

P2 S3i

Primary Endpoint: All-Cause Mortality, All Stroke, or Mod/Sev AR at One Year 
(Non-inferiority Propensity Score Analysis)



Characteristic TAVR
(n = 1077)

Surgery
(n = 944) p-value

Age - yrs 81.9 ± 6.6 81.6 ± 6.8 0.23

Male - % 61.7 55.0 0.002

BMI - kg/m2 28.7 ± 6.1 28.4 ± 6.2 0.32

Median STS Score - % 5.2 [4.3, 6.3] 5.4 [4.4, 6.7] 0.0002

NYHA Class III or IV - % 72.5 76.1 0.07



Pre-specified non-inferiority margin = 7.5%  

-10 -8 -6 -4 -2 0 2 4 6 8 10

Primary Non-Inferiority Endpoint Met

Weighted Difference    -9.2%
Upper 1-sided 95% CI  -6.0%  

Non-Inferiority p-
value < 0.001

Favors TAVR Favors Surgery

Primary Endpoint - Non-inferiority 
Death, Stroke, or AR ≥ Mod at 1 Year (VI)
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1077 1043 1017 991 963
944 859 836 808 795
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Paravalvular Regurgitation
3-Class Grading Scheme (VI)

P < 0.001 P < 0.001 

No. of echos 30 Days 1 Year
P2A Surgery 755 610

S3i TAVR 992 875
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39.8%
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In intermediate-risk patients, SAPIEN 3 TAVR 
resulted in low 1-year rates of all-cause mortality (7.4%), all 
stroke (4.6%), and moderate or severe aortic regurgitation 
(1.5%)

A propensity score analysis comparing SAPIEN 3 TAVR 
with surgery from PARTNER 2A in intermediate-risk 
patients at 1 year demonstrated:
Non-inferiority for the primary endpoint (composite 

of all-cause mortality, all stroke, or AR ≥ moderate)
Superiority of SAPIEN 3 TAVR for the

primary endpoint, all-cause mortality, and all stroke
Superiority of surgery for AR ≥ moderate



Primary end point  a composite of death from any cause or 
disabling stroke at 24 months. 

Intermediated surgical risk: an estimated risk of 30-day surgical death of 3 to 
15%, according to the criteria of STS-PROM, as well as such nontraditional 

factors as coexisting illnesses, frailty, and disability. 



TAVR (N=864) Surgery (N=796) 

Age — yr 79.7±6.1 79.7±6.1 
Male sex — no. (%) 498 (57.6) 438 (55.0) 
STS Mean—% 4.4±1.5 4.5±1.6 
Logistic EuroSCORE 11.9±7.6 11.6±8.0 
Previous stroke 57 (6.6) 57 (7.2) 
Previous TIA 58 (6.7) 46 (4.8)
CAD 541 (62.6) 511 (64.2) 
AF 243 (28.1) 211 (26.5) 

84% 16%



Death from Any Cause or Disabling Stroke



Death from Any Cause Disabling Stroke

TAVR was a statistically non-inferior alternative to surgery with 
respect to death from any cause or disabling stroke at 24 months. 



Procedure-Related Complications at 30 Days (Modified ITT)

Surgery was associated with higher rates of AKI, AF, and transfusion 
requirements, whereas TAVR had higher rates of residual aortic regurgitation 
and need for pacemaker implantation. 



The mean AV gradient was significantly lower (dashed lines)
and the effective AV orifice area was significantly larger (solid lines) in the TAVR 

group than in the surgery group at all time points after the procedure.

Echocardiographic findings



... and the low risk?

NOTION

STACCATO

SURTAVI
STS PROM < 4%



Patients >70 years old with severe 
AoV stenosis and no CAD were 

randomized 1:1 to TAVR using a SE 
bioprosthesis versus SAVR





Intermediated surgical risk: an 
estimated risk of 30-day surgical 
death of 3 to 15%, according to 
the criteria of STS-PROM, as well 

as such nontraditional factors as 
coexisting illnesses, frailty, and 

disability. 

STS <4% STS ≥4%



Death from Any Cause or Disabling Stroke

Self-expandable TAVR had favorable outcomes 
compared with surgery

Similar 12 month all cause mortality and stroke rates

Less frequent AF and AKI with TAVR, but more 
frequent use of PPM and AR



NOTIONUS Corevalve

PARTNER 1A PARTNER 2A
extremely high-risk

extremely high-risk

intermediate-risk

low-risk













2017 European and American guideline for valvular
heart disease introduced the role of TAVR for 
intermediate-risk patients with severe Ao stenosis  

Despite the calculated risk score was “lower”, the 
patients’ age remains high (80 y.o.)

There are few data about younger patients

Conclusions

When feasible, trans-femoral approach is associated 
with better results



Conclusions

As for higher-risk patients, TAVR has potential 
advantages (lower incidence of AKI, death from 
any cause, major bleeding, new onset of AF) and 
pitfals (major vascular complication, PPM, 
paravalvular regurgitation). 

In lower-risk patients, low-risk procedure and 
optimal procedural results are mandatory.

Post-procedural paravalvular regurgitation < moderate/severe
Preserved easy coronary access in younger patients

Low PPM rate



Thank 
you
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