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Pivotal Trials 



18Fr delivery system 

4 valve sizes  
(18-29 mm annular range) 

Transfemoral 
Subclavian 

Direct Aortic 

Study Device and Access Routes 
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25 F 
21 F 18 F 

Modified Laborde, J C. 

US Pivotal trial 
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…2013 
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 Diamond cell configuration 
Nitinol: memory shaped/no recoil Multi-
level design incorporates three different areas 
of radial and hoop strength  
Low radial force area orients the system 

Constrained area avoids coronaries and           
 features supra-annular valve leaflets 

•High radial force provides secure anchoring 
and constant force mitigates paravalvular leak 

 Radiopaque 

Self-Expanding Multi-level 
Support Frame 







•   Specifically designed for          

 transcatheter delivery  

•    Single layer porcine pericardium 

•  Tri-leaflet configuration 

•  Tissue valve sutured to frame 

•    Standard tissue fixation techniques 

•    200M cycle AWT testing completed 

•    Supra-annular valve function  

•    Intra-annular implantation and  

 sealing skirt 

Porcine Pericardial Tissue Valve 





COREVALVE BIOPROSTHESIS 

Inflow radial force  
prevents 

device migration 

Frame designed 
to maintain 

coronary perfusion 

Outflow region  
orients the system 

Supra-annular 
valve function 

Intra-annular 
sealing skirt mitigates 

paravalvular leaks 



12 mm 

LANDING ZONE 
 



COREVALVE 
VALVE SIZE 

ANNULAR SIZE 



CoreValve Delivery Catheter 

12Fr Flexible shaft 

18Fr Valve capsule 

Radiopaque tip 

Radiopaque 
marker 

Over-the-wire (0.035” compatible) 



Loading must take place while 
submersed in cold saline. 

COREVALVE in Delivery Catheter 
 





CoreValve® US Pivotal Trial 
Inclusion Criteria 

• Extreme Risk : subjects with symptomatic severe AS, necessitating 

aortic valve replacement, with predicted operative mortality or serious, 

irreversible morbidity risk of ≥ 50% at 30 days 

• High Risk : Subjects with symptomatic severe AS, necessitating aortic 

valve replacement, whose predicted risk of operative mortality is ≥ 

15% (and whose predicted operative mortality or serious, irreversible 

morbidity risk is < 50%) at 30 days 

 

CAUTION: Investigational Device. Limited by Federal Law (USA) to Investigational Use. 
Refer to the Instructions for Use for a complete list of warnings, precautions and contraindications. 
 



CoreValve® US Pivotal Trial 
Inclusion Criteria 

 

• Subject has senile degenerative aortic valve stenosis with 
– Mean gradient > 40 mm Hg or jet velocity > 4.0 m/s by either 

resting or dobutamine stress echocardiogram 
AND 
– An initial AVA of ≤ 0.8 cm2 (or aortic valve area index ≤ 0.5 

cm2/m2) by resting echocardiogram or catheterization 

• Subject is symptomatic from his/her aortic valve stenosis as 
demonstrated by NYHA class II or greater 

 

CAUTION: Investigational Device. Limited by Federal Law (USA) to Investigational Use. 
Refer to the Instructions for Use for a complete list of warnings, precautions and contraindications. 
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Pivotal Trial Design 
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Participating Sites 

 

487 Patients Enrolled at 40 Participating Sites  

El Camino 
Mountain View, CA 

USC 
Los Angeles, CA 

Banner 
Phoenix, AZ 

Providence 
Spokane, WA 

Methodist 
Houston, TX 

Baylor 
Dallas, TX 

U of Kansas 
Kansas City, KS 

Iowa Heart 
Des Moines, IA 

Aurora St. Lukes 
Milwaukee, WI 

Loyola 
Maywood, IL 

Spectrum 
Grand Rapids, MI 

U of Michigan 
Ann Arbor, MI 

Detroit 
Medical 
Center  
Detroit, MI 

Riverside 
Methodist 
Columbus, OH 

Saint  
Vincent 

Indianapolis, IN 

U of Pitt 
Pittsburg, PA 

UH Case 
Cleveland, OH 

Inova Fairfax 
Falls Church, VA 

Johns Hopkins 
Baltimore, MD 

Pinnacle 
Wormleysburg, PA 

Geisinger 
Danville, PA 

Vanderbilt 
Nashville, TN 

Piedmont 
Atlanta, GA 

U of Miami 
Miami, FL 

Mount Sinai 
Miami, FL 

Wake  
Forest 

Winston Salem, NC 

Duke 
Durham, NC 

Morristown 
Morristown, NJ 

Mount Sinai 
Lenox Hill 

St. Francis 
Roslyn, NY 

North Shore 
Manhasset, NY 

Yale 
New Haven, CT 

Beth Israel 
Boston, MA 

St. Luke’s 
Houston, TX 

Ohio 
State 

Columbus, OH 

Saint 
Joseph’s 

Atlanta, GA 

Kaiser Permanente 
Los Angeles, CA 

Washington 
Hospital Center 

Washington, DC 

VA Palo Alto 
VA Palo Alto, CA 



 
Characteristic 

  
N=471 

Age, years 83.1 ± 8.6 

Men, % 49.0 
STS Predicted Risk of Mortality, % 10.3 ± 5.6 

Logistic EuroSCORE, % 22.7 ± 17.4 

New York Heart Association (NYHA) 

NYHA Class III/IV, % 91.9 

Diabetes Mellitus, % 42.5 

Insulin Requiring Diabetes, % 19.1 

Prior Stroke, % 13.8 

 Modified Rankin 0 or 1, % 71.9 

 Modified Rankin > 1, % 28.1 
TCT 2013 LBCT Extreme Risk Study | Iliofemoral Pivotal 
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BASELINE DEMOGRAPHICS 

 



Characteristic 
  

N=471 

Any Anatomic Characteristic, % 31.7 

Aorta Calcification*, % 

Severe, % 17.2 

Porcelain, % 4.9 

Hostile Mediastinum, % 11.5 

Chest Wall Deformity, % 5.1 
*Aorta calcification is measured on screening CT angiogram 
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PROHIBITIVE CHEST ANATOMY 



Co-Morbidity Assessment 
  

N=471 

Any Chronic Lung Disease (STS Criteria), % 58.8 

Moderate, % 15.3 

Severe*, % 24.0 

Home Oxygen, % 30.4 

FEV1 ≤ 1000 cc, % 23.1 

Diffusion Capacity < 50%, % 22.3 

Charlson Co-Morbidity Score**, % 5.3 ± 2.3 

 Moderate (3, 4), % 32.9 

 Severe (> 5), % 58.6 
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BASELINE CO-MORBIDITIES 

**Charlson Score: = 1 MI, CHF, PVD, CVD, dementia, chronic lung disease, connective tissue disease, ulcer, mild 
liver disease, DM; = 2 hemiplegia, mod-severe kidney disease, diabetes with end organ damage, leukemia, 
lymphoma; = 3 moderate or severe liver disease; = 6 metastatic solid tumor, AIDS 



 
Frailty Characteristic 

  
N=471 

Anemia With Prior Transfusion, % 22.9 

BMI < 21 kg/m2, % 7.6 

Albumin < 3.3 g/dL, % 18.5 

Unplanned Weight Loss > 10 pounds, % 16.9 

Falls in Past 6 Months, % 17.8 

5 Meter Gait Speed > 6 secs, % 84.2 

Grip Strength < Threshold, % 67.6 
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FRAILTY ASSESSMENT 

 



COREVALVE EXTREME RISK  
ILIOFEMORAL RESULTS 



TCT 2013 
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Primary Endpoint 
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1 Year Mortality 
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Major Stroke 
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Secondary Endpoints 

Events* 1 Month 1 Year 
Any Stroke, % 3.9  6.7 

    Major, % 2.4 4.1 

    Minor, % 1.7 3.1 

Myocardial Infarction, % 1.3 2.0 

Reintervention, % 1.3 2.0 

VARC Bleeding, % 35.1 41.4 

Life Threatening or Disabling, % 11.7 16.6 

Major, % 24.1 27.6 

Major Vascular Complications, % 8.3 8.5 

Permanent Pacemaker Implant, % 22.2 27.1 

Per ACC Guidelines, % 17.4 19.9 



*Left bundle travels through the central fibrous body  
next to the Non-coronary Cusp 
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NYHA CLASS SURVIVORS 
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ECHOCARDIOGRAPHIC FINDINGS 
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Paravalvular Regurgitation 
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Paravalvular Regurgitation 



Impact of PVL on Late Mortality 
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Pivotal Trial Design 
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Primary Endpoint: All-cause mortality at 1 year 
Non-inferiority Testing: TAVR with the CoreValve 
prosthesis was non-inferior to SAVR for 1 year all-
cause mortality with a 7.5% non-inferiority margin 

Superiority Testing: If the primary endpoint was met at 
the one-sided 0.05 level, a subsequent test for 
superiority was performed at the one-sided 0.05 level   

Primary Endpoint 
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• NYHA functional class II or greater 

• Severe aortic stenosis: AVA ≤ 0.8 cm2 or AVAI ≤ 0.5 
cm2/m2 AND mean gradient > 40 mm Hg or peak velocity                     
> 4 m/sec at rest or with dobutamine stress 
echocardiogram 

Inclusion Criteria 
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• Risk of death at 30 days after surgery was ≥ 15% and 
the risk of death or irreversible complications within 30 
days was < 50% 

• Surgical risk assessment included consideration of 
STS Predicted Risk of Mortality estimate and other risk 
factors not captured in the STS risk model 

Inclusion Criteria 
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Baseline Demographics 
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19.1% 

4.5% 

Surgical 

14.2% 

P = 0.04 for superiority 

3.3% 

Transcatheter 

Primary Endpoint: 1 Year All-cause Mortality ACC 2014 
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2-Year All-cause Mortality 
 

ACC 2014 
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All Stroke 
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Major Stroke 
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NYHA CLASS SURVIVORS 
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Paravalvular Regurgitation 
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ECHOCARDIOGRAPHIC FINDINGS 
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Thank You 


