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Background

• Previous PARTNER trials have shown that TAVR 

was superior to standard therapy in extreme-risk 

patients and non-inferior to surgery in high- and 

intermediate-risk patients with aortic stenosis.

• Results from the PARTNER 3 Trial in low-risk 

patients demonstrated superiority for TAVR vs. 

surgery for the primary endpoint of death, stroke, 

or rehospitalization at 1 year.



Purpose

To report the clinical and echocardiographic 

outcomes of the PARTNER 3 Trial at 

2 years for low-risk patients with severe 

symptomatic aortic stenosis treated with the 

SAPIEN 3 TAVR system vs. surgery



Low Risk/TF ASSESSMENT by Heart Team

(STS < 4%)

1:1 Randomization

1000 Patients

TAVR
(SAPIEN 3 THV)

Surgery

(Surgical Bioprosthetic Valve)

Symptomatic Severe Aortic Stenosis

Follow-up: 30 days, 6 mos, and annually through 10 years

PRIMARY ENDPOINT: 

Composite of all-cause mortality, stroke, or CV re-hospitalization 

at 1 year post-procedure

PARTNER 3 Study Design 



Severe Calcific Aortic Stenosis

• AVA ≤ 1.0 cm2 or AVA index ≤ 0.6 cm2/m2

• Jet velocity ≥ 4.0 m/s or mean gradient ≥ 40 mmHg, AND

▪ NYHA Functional Class ≥ 2, OR

▪ Abnormal exercise test with severe SOB, abnormal BP 

response, or arrhythmia, OR

▪ Asymptomatic with LVEF < 50%

Low Surgical Risk

• Determined by multi-disciplinary heart team

• STS < 4%

• Adjudicated by case review board

Key Inclusion Criteria



Anatomic
• Aortic annulus diameter < 16 mm or > 28 mm (3D imaging)

• Bicuspid valve (CT imaging)

• Severe AR (> 3+) or MR (> 3+)

• Severe LV dysfunction (LVEF < 30%)

• Severe calcification of aortic valvular complex (esp. LVOT)

• Vascular anatomy not suitable for safe femoral access 

• Complex CAD: ULM, Syntax score > 32, or not amenable for PCI

• Low coronary takeoff (high risk for obstruction)

Clinical
• Acute MI within 1 month

• Stroke or TIA within 90 days

• Renal insufficiency (eGFR < 30 ml/min) and/or renal replacement Rx

• Hemodynamic or respiratory instability

• Frailty (objective assessment; > 2/4+ metrics)

Key Exclusion Criteria



As Treated Population

N = 950

1 Withdrawal

Surgery with complete 

1-year follow up

N = 442/454 (97.4%)

TAVR with complete 

1-year follow up 

N = 495/496 (99.8%)

11 Withdrawals

1 Lost to follow up 

96.5% Available for Primary Endpoint Analysis at 2 Years

TAVR with complete 

2-year follow up

N = 491/496 (99.0%)

3 Withdrawals

1 Missed visits

Surgery with complete 

2-year follow up

N = 426/454 (93.8%)

12 Withdrawals

1 Lost to follow up

3 Missed visits

Patient Disposition to 2 Years

Procedure Initiated (AT)

N = 496

Procedure Initiated (AT)

N = 454



Baseline Patient Characteristics

Demographics & 

Vascular Disease

TAVR

(N=496)

Surgery

(N=454)

Other 

Co-Morbidities

TAVR

(N=496)

Surgery

(N=454)

Age (years) 73.3 ± 5.8 73.6 ± 6.1 Diabetes 31.3% 30.2%

Male 67.5% 71.1% COPD (any) 5.1% 6.2%

BMI – kg/m2 30.7 ± 5.5 30.3 ± 5.1 Pulmonary Hypertension 4.6% 5.3%

STS Score 1.9 ± 0.7 1.9 ± 0.6 Creatinine > 2mg/dL 0.2% 0.2%

NYHA Class III or IV* 31.3% 23.8% Frailty (overall; > 2/4+) 0 0

Coronary Disease 27.7% 28.0% Atrial Fibrillation (h/o) 15.7% 18.8%

Prior CABG 3.0% 1.8% Permanent Pacemaker 2.4% 2.9%

Prior CVA 3.4% 5.1% Left Bundle Branch Block 3.0% 3.3%

Peripheral Vascular Disease 6.9% 7.3% Right Bundle Branch Block 10.3% 13.7%

% or mean ± SD

*P = 0.01 
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Causes of Death (Year 1 to 2)

POD Cause of death Age

452 Sudden cardiac death 82

553
Fatal intracranial bleed 

secondary to fall
78

592 Unknown 72

628
Cardiac arrest secondary to 

complications of hip surgery
79

607 Cancer 72

657 Suicide 60

679 Sepsis 81

TAVR

POD Cause of death Age

408 Heart failure 76

615 Unknown 84

510 Unknown 73

Surgery

Light blue rows indicate CV-death; dark blue rows are non-CV death
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Stroke Events (Year 1 to 2)

POD Event Description Age

442
L-sided weakness, CT & MRI pos; 

mRS 2 @90d
83

492
Aphasia, MRI pos; valve explanted 

(thrombosis)
68

578
L-sided weakness,  MRI pos; 

mRS 4 @ 30d 
69

376 R-sided weakness; mRS 1 @ 90d 76

456
Dysarthria, confusion; CT neg; 

mRS 0 @ 30d
84

518

Visual disturbances, CT neg @ time 

of event; KCCQ showed no 

disability @ f/u

71

TAVR

POD Event Description Age

612
RUE weakness, CT neg/MRI pos 

mRS 1 @ 90d. 
69

Surgery

Light blue rows indicate a disabling stroke; dark blue rows are non-disabling
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Cause of Rehospitalization
TAVR 

(N=10)

Surgery

(N=8) 

CHF 60% (6) 75.0% (6)

CVA with Valve Thrombosis 20% (2) 0% (0)

Syncope 10% (1) 0% (0)

Bacteremia 10% (1) 0% (0)

Endocarditis 0% (0) 12.5% (1)

Permanent Pacemaker Implantation 0% (0) 12.5% (1)

Causes of Rehospitalization
Year 1 to 2

Event rates are incidence [% (no. of subjects with event)] 



Secondary Endpoints 

Outcomes

1 Year 2 Years

TAVR 

(N=496)

Surgery 

(N=454)
P-value

TAVR 

(N=496)

Surgery 

(N=454)
P-value

MI 1.2% (6) 2.2% (10) 0.23 1.8% (9) 2.7% (12) 0.36

New onset atrial fibrillation 7.2% (30) 40.9% (150) < 0.001 7.9% (33) 41.8% (153) < 0.001

New PPM (incl baseline) 7.3% (36) 5.4% (24) 0.21 8.5% (42) 6.3% (28) 0.19

New LBBB 23.9% (115) 8.0% (35) < 0.001 24.4% (117) 9.4% (41) < 0.001

Coronary Obstruction 0.2% (1) 0.7% (3) 0.28 0.2% (1) 0.7% (3) 0.28

AV Re-intervention 0.6% (3) 0.5% (2) 0.76 0.8% (4) 0.9% (4) 0.85

Endocarditis 0.2% (1) 0.5% (2) 0.49 0.2% (1) 0.9% (4) 0.13

Valve Thrombosis* 1.0% (5) 0.2% (1) 0.13 2.6% (13) 0.7% (3) 0.02

Event rates are Kaplan-Meier estimate [% (no. of subjects with event)] and P-values are based on Log-Rank test

* Valve thrombosis according to VARC 2 definition [Thrombus associated with an implanted valve, interfering with valve 

function or warranting treatment (anticoagulation or explantation)]



Outcomes
TAVR

(N=496)

Surgery 

(N=454)
P-value

Valve Thrombosis 2.6% (13) 0.7% (3) 0.02

Mean Gradient > 20mmHg and   

↑ > 10mmHg
53.8% (7) 0% (0)

Mean Gradient > 20mmHg and   

↑ < 10mmHg
30.7% (4) 100.0% (3)

↑ transvalvular AR (mild) with no 

change in mean gradient
7.7% (1) 0% (0)

CT findings with no change in 

hemodynamics
7.7% (1) 0% (0)

CEC adjudicated valve thrombosis per VARC 2 (all patients received anticoagulation). Valve thrombosis events are Kaplan-

Meier estimate [% (no. of subjects with event)] and P-value is based on Log-Rank test; all other event rates are incidence 

[% (no. of subjects with event)] 

Valve Thrombosis to 2 Years



Valve Thrombosis Clinical Events 
Possibly Related to Valve Thrombosis 

Patient Treatment Arm
Timing of 

Valve Thrombosis

Timing of 

Clinical Event

Clinical Event

1 TAVR ~18 months ~18 months CVA

2 TAVR 12 months 19 months CVA

3 TAVR 1 month ~4 months Syncope

4 Surgery 12 months 21 months TIA

Possibly Related to Anticoagulation

Patient Treatment Arm
Timing of 

Valve Thrombosis

Timing of 

Clinical Event

Clinical Event

1 TAVR 12 months ~24 months
Periorbital 

ecchymosis

2 TAVR 1 month ~2 months Subdural hematoma
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The PARTNER 3 Trial
Study Limitations

• Results only apply to the enrolled AS population (e.g. bicuspid aortic 

valves, severe LVOT calcification, non-suitable for TF, and complex CAD 

excluded)

• Less follow-up data available in the surgical group due to greater patient 

withdrawal

• Valve thrombosis definitions by VARC 2 criteria are outdated and may be 

exaggerated by recent CT-imaging leaflet thickening studies 

• Results reflect only 2-year outcomes; long-term assessment of structural 

valve deterioration is required 

▪ 10-year clinical and echocardiographic FU planned in all patients



The PARTNER 3 Trial
Conclusions (1)

In a defined population of severe symptomatic aortic stenosis 

patients who were at low surgical risk, TAVR (using the SAPIEN 

3 valve) compared to surgery @ 2 years demonstrated:

• Reduced primary endpoint events (37% reduction in death, 

stroke or CV rehospitalization); BUT…

▪ More death and stroke events in TAVR patients from 

1 to 2 years; no significant differences @ 2 years

▪ Reduced CV rehospitalizations favoring TAVR 



The PARTNER 3 Trial
Conclusions (2)

• Increased valve thrombosis events in TAVR patients, esp. from 

1 to 2 years

• Hemodynamic improvements and frequency of moderate or 

mild paravalvular regurgitation were unchanged between 1 and 

2 years in both TAVR and surgery patients


