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Most Influential or Promising TAVR Studies in 2015  

 



Lancet 2015 



PARTNER Study Design 

N = 358 Inoperable 

Standard 

Therapy 

n = 179 

ASSESSMENT: 

Transfemoral 

Access 

TF TAVR 

n = 179 

Primary Endpoint: All-Cause Mortality  

Over Length of Trial (Superiority) 

1:1 Randomization 

 
VS 

Symptomatic Severe Aortic Stenosis 

• Primary endpoint evaluated when all patients reached one year follow-up. 

• After primary endpoint analysis reached, patients were allowed to cross-over to TAVR. 

Severe Symptomatic AS with 

AVA< 0.8 cm2 (EOA index  

< 0.5 cm2/m2), and mean 

gradient > 40 mmHg  

or jet velocity > 4.0 m/s 

Inoperable defined as risk of 

death or serious irreversible 

morbidity of AVR as assessed 

by cardiologist and two 

surgeons exceeding 50%. 



All-Cause Mortality (ITT)  
Crossover Patients Censored at Crossover 

71.8% 

93.6% 
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Months 

HR [95% CI] = 0.50 [0.39, 0.65] 

p (log rank) < 0.0001 

Standard Rx (n = 179) 

TAVR (n = 179) 

30.7% 

50.8% 

43.0% 

68.0% 

64.1% 

87.5% 

53.9% 

80.9% 

* In an age and gender matched US population without comorbidities, 

the mortality at 5 years is 40.5%. 



Median Survival 

Months 

11.1 Months 

29.7 Months 

p (log rank) < 0.0001 



All-Cause Mortality  
Stratified by STS Score (ITT) 
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Months Months Months 

STS < 5 STS 5-15 STS > 15 

100% 

55.9% 

93.3% 

73.7% 75.2% 

93.4% 

p (log rank) = 0.0012 p (log rank) = 0.0002 p (log rank) = 0.0749 

Standard Rx (n = 123) 

TAVR (n = 113) 

Standard Rx (n = 12) 

TAVR (n = 28) 

Standard Rx (n = 43) 

TAVR (n = 38) 



Repeat Hospitalization (ITT) 

87.3% 

47.6% 
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Standard Rx (n = 179) 

TAVR (n = 179) 

HR [95% CI] = 0.40 [0.29, 0.55] 

p (log rank) < 0.0001 

53.9% 

27.0% 

72.5% 

34.9% 

75.7% 

43.1% 

83.0% 

46.3% 



NYHA Class Over Time (ITT) 
Survivors 

Baseline 1 Year 3 Years 5 Years 

N = 

14.3% 

40.0% 

30.0% 

50.0% 

23.7% 

60.8% 

92.2% 93.9% 

p = NS p = NS p < 0.0001 p = NS 



TAVR Mortality Stratified by Age (ITT) 
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96.0% 

73.5% 

91.8% 

70.4% 





N = 179 

N = 358 Inoperable 

Standard 

Therapy 

ASSESSMENT: 

Transfemoral Access 

Not In Study 

TF TAVR 

Primary Endpoint: All-Cause Mortality  

Over Length of Trial (Superiority) 

Co-Primary Endpoint: Composite of All-Cause Mortality 

and Repeat Hospitalization (Superiority) 

1:1 Randomization 

 VS 

Yes No 

N = 179 

TF TAVR SAVR 

Primary Endpoint: All-Cause Mortality at 1 yr 

(Non-inferiority) 

TA TAVR SAVR  VS  VS 

N = 248 N = 104 N = 103 N = 244 

PARTNER Study Design 

Symptomatic Severe Aortic Stenosis 

ASSESSMENT: High-Risk AVR Candidate 

3,105 Total Patients Screened 

Total = 1,057 patients 

2 Parallel Trials:  

Individually Powered 

N = 699 High Risk 

ASSESSMENT: 

Transfemoral Access 

Transapical (TA) Transfemoral (TF) 

1:1 Randomization 1:1 Randomization 

Yes No 



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 



Cardiovascular Mortality (ITT) 
All Patients 

No. at Risk 

HR [95% CI] = 

1.05 [0.83, 1.33] 

p (log rank) = 0.67 

TAVR 348 262 228 191 154 61 

SAVR 351 236 210 174 131 64 

47.6% 

53.1% 

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 



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 



Aortic Valve Mean Gradient 

TAVR 310 219 156 106 79 56 

SAVR 299 158 123 86 61 48 

Error Bars = ± 1 Std Dev 

No structural valve deterioration that 

required re-intervention. 

p < 0.0001 



Aortic Valve Area 

TAVR 304 211 151 106 79 53 

SAVR 294 154 121 84 60 46 

Error Bars = ± 1 Std Dev p < 0.0001 



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% 



• Five year follow-up of patients in The PARTNER 

Trial supports TAVR as an alternative to surgery in 

high surgical risk patients with similar mortality 

and other major clinical outcomes including stroke. 

• Improvements in valve function were maintained 

for five years in both groups. 

Conclusions 



G. Michael Deeb, MD 
On Behalf of the US Pivotal Trial Investigators 

 

3-Year Results From the US Pivotal High Risk 

Randomized Trial Comparing Self-Expanding 

Transcatheter and Surgical Aortic Valves  

CoreValve US 

Pivotal Trial 



As-Treated Population 
N=750 

Underwent attempted SAVR 
N=359 

2-Year SAVR 
N=219/235 (93.2%) 

2-Year TAVR 
N=280/297 (94.3%) 

Underwent attempted TAVR 
N=391 

1-Year TAVR 
N=324/329 (98.5%) 

1-Year SAVR 
N=265/282 (94.0%) 

3-Year SAVR 
N=179/194 (92.3%) 

3-Year TAVR 
N=228/246 (92.7%) 

Patient Flow ACC2016 
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Characteristic, mean ± SD or % 

TAVR 
N=391 

SAVR 
N=359 

Age (years) 83.2 ±  7.1 83.3 ±  6.4 

Men 52.9 52.4 

Society of Thoracic Surgeons (STS) Predicted Risk of 
Mortality (%) 7.3 ±  3.0 7.5 ±  3.3 

New York Heart Association (NYHA) class III/IV 85.4 86.9 

Prior coronary artery bypass surgery 29.4 31.5 
Diabetes mellitus 34.8* 45.1* 

Insulin requiring 11.0 13.1 
Prior stroke 12.5 14.0 

 Modified Rankin 0 or 1 74.5 87.2 

 Modified Rankin >1 25.5 12.8 

STS severe chronic lung disease 13.6 8.9 

Baseline Demographics 

*P <0.01  
25 

ACC2016 
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All-Cause Mortality or Stroke ACC2016 



Events TAVR SAVR 
Log-Rank 
P Value 

Life threatening or disabling bleeding 19.1 41.3 <0.001 

Atrial fibrillation 19.8 36.3 <0.001 

Reintervention 2.5 0.4 0.020 

Pacemaker implant 28.0 14.5 <0.001 

Aortic valve hospitalization 27.6 21.9 0.087 

Endocarditis 0.9 1.7 0.346 

27 

Other Endpoints at 3 Years ACC2016 



TAVR had significantly better valve performance vs SAVR at all follow-ups (P<0.001) 

28 

ACC2016 Valve Hemodynamics* 

*Site-reported 
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Significantly less AR with SAVR vs. TAVR at Each Time Point (P<0.001) 

Total Aortic Regurgitation* ACC2016 



ACC 2015  |  San Diego  |  March 15, 2015 

Susheel Kodali, MD 
on behalf of The PARTNER Trial Investigators 

Clinical and Echocardiographic Outcomes at 
30 Days with the SAPIEN 3 TAVR System in 
Inoperable, High-Risk and Intermediate-Risk 
AS Patients 



SAPIEN 3 Commander Delivery System 
Distinguishing Features  

• Accurate positioning 

Fine 
control of 
valve 
positioning  Distal flex  

SAPIEN 3 Valve Size 20 mm 23 mm 26 mm 29 mm 

Expandable Sheath 14F 14F 14F 16F 

Minimum Access Vessel Diameter 5.5 mm 5.5 mm 5.5 mm 6.0 mm 

• Improved coaxial alignment 



Mortality and Stroke: S3HR 
At 30 Days (As Treated Patients) 
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ACC 2016 | Chicago | April 2, 2016 

Transcatheter or Surgical Aortic Valve 

Replacement in Intermediate Risk Patients  

with Aortic Stenosis:  

Final Results from the PARTNER 2A Trial  

 

Craig R. Smith, MD 
on behalf of the PARTNER Trial Investigators 



The PARTNER 2A Trial  
NEJM On-line 



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 



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* 



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 

Baseline Patient Characteristics 
Demographics and Vascular Disease 



Complication  
TAVR 

(n = 994) 

Surgery 

(n = 944) 

Procedural deaths (0-3 days) 12 (1.2%) 10 (1.1%) 

≥ 2 transcatheter valves* 26 (2.6%) NA 

Valve embolization 10 (1.0%) NA 

Annular rupture 3 (0.3%) NA 

Coronary obstruction 4 (0.4%) 6 (0.6%) 

Access site infections 15 (1.2%) 12 (1.3%) 

* Valve-in-valve (22) or with valve embolization (4) 

Procedural Complications (AT) 



1 

994 917 900 870 842 825 811 801 774 

944 826 807 779 766 743 731 715 694 

TAVR 

Surgery 

p (log rank) = 0.180 

HR [95% CI] = 0.87 [0.71, 1.07] 
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Months from Procedure 

18.9% 

21.0% 

14.0% 

16.6% 
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5.7% 

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

TAVR 

Surgery 

Number at risk: 

8.0% 



1 

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] 

16.3% 

20.0% 
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15.8% 

7.5% 

11.7% 

4.5% 

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

TF Surgery 

Months from Procedure Number at risk: 

TF TAVR 

TF Surgery 



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 



Echocardiography Findings (VI) 
Aortic Valve Area 
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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 



≥ 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% 



The PARTNER 2A Trial  
Conclusions (1) 

In intermediate-risk patients with symptomatic severe 

aortic stenosis, results from the PARTNER 2A trial 

demonstrated that... 

 

• TAVR using SAPIEN XT and surgery were similar  

(non-inferior) for the primary endpoint (all-cause mortality 

or disabling stroke) at 2 years. 

• In the transfemoral subgroup (76% of patients), TAVR 

using SAPIEN XT significantly reduced all-cause 

mortality or disabling stroke vs. surgery (ITT: p = 0.05, 

AT: p = 0.04). 



• Other clinical outcomes: 

– TAVR reduced AKI, severe bleeding, new AF, and LOS 

– Surgery reduced vascular complications and PVR 

• The SAPIEN XT valve significantly increased echo 

AVA compared to surgery. 

• In the SAPIEN XT TAVR cohort, moderate or severe 

PVR, but not mild PVR, was associated with 

increased mortality at 2 years. 

The PARTNER 2A Trial  
Conclusions (2) 



• 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 



The PARTNER 2A and S3i Trial 

Lancet On-line 



Superiority Achieved 

Weighted Difference        -9.2% 

Upper 2-sided 95% CI      -5.4% 
Superiority Testing p-value < 0.001 

Primary Endpoint - Superiority 

Death, Stroke, or AR ≥ Mod at 1 Year (VI) 

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

Favors TAVR Favors Surgery 



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

Favors TAVR Favors Surgery 

Superiority Analysis 

Components of Primary Endpoint (VI) 

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

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

Stroke 

Mortality 

AR > Moderate 

Weighted Difference    -5.2% 

Upper 2-sided 95% CI  -2.4%   

Superiority Testing p-

value < 0.001 

Weighted Difference    +1.2% 

Lower 2-sided 95% CI  +0.2%   
Superiority Testing p-

value = 0.0149 

Weighted Difference    -3.5% 

Upper 2-sided 95% CI  -1.1%   

Superiority Testing p-

value = 0.004 



Unadjusted Time-to-Event Analysis 

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

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

All Stroke (AT) 
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NOTION trial: Low-risk (STS 3.0) trial in 280 

patients with 1:1 randomization TAVR vs. 

SAVR 

 

Thyregod H et al; JACC 2015 



TAVR registries-2015 

 

• Increase in TAVR volumes 

• Decrease in mortality, complications and length of stay 

• Alternate access, COPD, CKD associated with increased 

mortalility 

• “generalizability” of outcomes to non-trial hospitals 

 



 

TAVR registries-2015 

• Women have better survival at 1 year, similar mortality at 

30 days ( higher vascular complications but lower AR) 

• High BNP levels at 30 days double the 1 year mortality 

• CKD-lower procedural success and increased 1 year 

mortality 



Pacemaker after TAVR 

 

• Partner substudy: New PPI 8.8%. Associated with higher 

death and rehospitalization (42% vs.33%).  

• PPI not related with mortality in French TAVR registry 

• Length of the membranous septum may be a predictor of 

PPI 



  

 

Cerebral Protection in TAVR 

• Feasibility of cerebral protection with 5 different devices 

• Debris/tissue/thrombus captured with the Montage device 

• Reduction in MRI findings, new neurologic deficits and 

better memory and cognitive function in limited patients 

 



NEJM; Oct 2015 



Corevalve Portico Sapien Perimount surgical 

valve 

Systole 

Diastole 

Reduced leaflet motion was observed in all valve 

types including surgical bioprostheses  





Year-in-Review 

• The role of Trans-femoral TAVR was solidified in the 

treatment of AS in high and intermediate risk patients 

as a preferred therapy over surgery 

• Continued improvement in mortality and complications 

rates in multiple registries reflect advances in device 

development, technique refinement, better imaging and 

patient selection. TAVR in inoperable/high risk with 1-

2% mortality at 30 days became a reality!  

• The five year data on valve durability are reassuring 

and comparable to surgery but limited by about 60% 

mortality in both surgery and TAVR at 5 years. 

Hemodynamics of TAVR appears better than SAVR 

• Field is poised for further research in cerebral 

protection and adjunctive antithrombotic strategies 

 

 

 



For TAVR… 

 


