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Lotus Valve System Investigational Device (Test) 

Lotus™ Valve System
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lumen diameter 6.0 mm
femoral artery lumen diameter 6.5 mm.

CoreValve Transcatheter Aortic Valve Replacement System (Control) 
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Scale and Duration 



Treatment Assignment 

Note:

Study Design Justification  



Study Population and Eligibility  

Inclusion Criteria 

nitial AVA of 1.0

Subject has a documented aortic annulus size of 20 mm and 27 mm based on the center’s assessment 

Subject has symptomatic aortic valve stenosis with NYHA Functional Class 

Society of Thoracic Surgeons (STS) score 8% 

o



o
o
o
o
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o
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Note
: Predicted operative mortality or serious, irreversible morbidity risk 50% at 

sible morbidity risk 15% at 

Exclusion Criteria 

– wave MI with total CK elevation  twice normal in the presence of CK



Note:

5 cm or with documented presence of thrombus, marked tortuosity, narrowing of the abdominal aorta, 



Point of Enrollment 

into the subject’s femoral artery
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subject’s permission to follow his/her status/condition outside of the clinical

Data Collection 
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Electrocardiogram (ECG)
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Annual Imaging  (Rotational X-ray)CT assessment
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Antiplatelet,
anticoagulant,

& CV Meds

Antiplatelet & Anticoagulant Medications

Adverse Event Assessment

NYHA ClassificationNYHA

ECG

Lotus
N=608

2:1

* Roll-in subjects are considered enrolled when an attempt is made to insert the Lotus Valve System into the femoral artery; 
randomized subjects  are considered enrolled upon randomization

Frailty

Transthoracic Doppler Echocardiography (TTE) 
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reviewed to confirm subject’s eligibility.
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should also be carried out using the manufacturer’s processes. 
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Study Candidate Screening 

results from the Society of Thoracic Surgeons (STS) score ( 8%) and/or agreement by the 

Subject Informed Consent 

e subject’s eligibility has not yet been completely 

’s Institutional Review Board (IRB)/Independent Ethics 

accounted for as “screening failure” and will be documented as such in the screening 

and subject will be included in the “screening cohort” accountability.
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Screening Assessments 

tion to confirm a subject’s eligibility 
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confirm subject’s eligibility.
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review by the CRC to confirm subject’s eligibility
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Preprocedure Medications 

–
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Note 1:

Note 2:

Note 3

otic drug is left to the investigator’s discretion.

Index Procedure 
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The Lotus Introducer is prepared and introduced in the patient’s femoral artery, as described 

, the subject’s hemodynamic status 

Note:
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Note:

Post-Procedure 

o mplant procedure, aspirin (recommended dose of 75 mg daily) 

o

 Note:

o

Additional medications may be used at the investigator’s discretion.
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ubject’s 

Prior to Discharge or 7 Days Post-Procedure (Whichever Comes First) 

Note:
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Follow-up 

study personnel learn of a subject’s hospitalization outside the study 



 Confidential



 Confidential



 Confidential



 Confidential

or subject’s physician 

A subject will be considered “lost to follow up” and terminated from the study when 

Study Completion 
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fice visits. A subject’s participation in the study will be considered complete after the 

Source Documents 
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No adjustments for multiple comparisons will be made.

General Statistical Methods 
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Data Analyses 
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P
interaction is 0.

“virtual s” based on geographic region so that “virtual s” have 

Data Collection, Processing, and Review 
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Data Retention 

. It is BSC’s responsibility to inform

Core Laboratories 
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Investigational Device 
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Statement of Compliance 

Investigator Responsibilities 

Principal Investigator’s responsibilities include, but are not limited to, the
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adequate medical care to a subject during and after a subject’s participation in a 

, with the subject’s approval or when required by national regulations, the 
subject’s personal physician about the subject’s participation in the 

all reasonable efforts to ascertain the reason(s) for a subject’s premature 
withdrawal from clinical investigation while fully respecting the subject’s rights.
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Institutional Review Board/ Ethics Committee 

. Copies of the Investigator’s reports 

Sponsor Responsibilities 

’ health information confidential in 

’ health information to conduct this research, as well as for additional purposes, such 
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implantation procedures. These are to be performed in the investigator’s institution with 

Note:
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Lifesciences’ 
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Risks Associated with Transcatheter Aortic Valve Implantation Procedure  
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Risk Minimization Actions 

o
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procedure the decision is made not to implant. The valve’s
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Anticipated Benefits 

Potential benefits that may be associated specifically with use of the Lotus™ Valve System 

Risk to Benefit Rationale 
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must be approved by the center’s IRB/

requirements of the investigative center’s IRB/EC.  Any modification requ

’s 

’s legal rights,
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requested by the center’s IRB/EC. The IRB/EC will de

Definitions and Classification 

Ref: ISO 14155:2011

Ref: ISO 14155:2011
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Ref: ISO 14155:2011

o
o
o
o

Ref: ISO 14155:2011

Ref: 21 CFR Part 812

Ref: ISO 14155:2011

Ref: ISO 14155:2011
Ref: MEDDEV 2.7/3 12/2010
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( 72 hours post index procedure) and 

7

72 hours post index procedure

72 hours post index procedure

72 hours post index procedure

72 hours post index procedure
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Relationship to Study Device(s) 

Investigator Reporting Requirements 

Note The “become aware date” for an event that requires reporting per the protocol is the 
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Device Deficiencies 

should also be documented in the subject’s medical record. 
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Reporting to Regulatory Authorities / IRBs / ECs / Investigators 

according to local reporting requirements. A copy of the Investigator’s reports and other 

Safety Monitoring Process 
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Case Review Committee 

Steering Committee 
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23.1 Premature Termination of the Study 

23.2 Termination of Study Participation by the Investigator or Withdrawal of IRB/EC 
Approval

23.3 Requirements for Documentation and Subject Follow-up 
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23.4 Criteria for Suspending/Terminating a Study Center 



 Confidential



 Confidential



 Confidential



 Confidential



 Confidential



 Confidential



 Confidential



 Confidential

Abbreviations 



 Confidential



 Confidential

Definitions 

– –
compared with baseline) OR increase of 0.3 mg/dl ( 26.4 mmol/L) 

– –

Stage 3: Increase in serum creatinine to 300% (>3 × increase compared with 
baseline) OR serum creatinine of 4.0 mg/dL ( 354 mmol/L) with an acute 

Stage 3: <0.3 ml/kg per hour for 24 hours or anuria for 12 hours

Ref: ISO 14155:2011

Ref: ISO 14155:2011
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Overt source of bleeding with drop in hemoglobin of 5 g/dL or whole blood or 
) transfusion 4 
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suboptimal valve positioning and/or ‘small aortic root’ anatomy 
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Ref: ISO 14155:2011
Ref: MEDDEV 2.7/3 
12/2010

o

Streptococcus bovis
Haemophilus Haemophilus parainfluenzae, Haemophilus aphrophilus, 

and Haemophilus paraphrophilus Actinobacillus actinomycetemcomitans 
Aggregatibacter actinomycetemcomitans  Cardiobacterium hominis, 

Eikenella corrodens, Kingella kingae
Staphylococcus aureus

o

o
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o

, Potts’ disease
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MELD score 10
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MI ( 72 hours after the index procedure)
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o
o
o
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50% at 30 days 

15% at 30 days
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o Presence of “hepato jugular reflux”
o
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Ref: ISO 14155:2011

o
o
o
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Ref: ISO 14155:2011

Duration of a focal or global neurological deficit 24 h; 
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o
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does not result in an increase of at least one mRS category from an individual’s 

core 2 at 90 days
from an individual’s pre

ean aortic valve gradient 20
0.9

Ref: 21CFR Part 812

Ref: ISO 14155:2011
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ean aortic valve gradient 20 0.9

“days alive outside the hospital” endpoint. 

leading to

associated
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Changes in Protocol Versions
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Justification for the Study 



Lotus Valve System Investigational Device (Test)





o

o



CoreValve Transcatheter Aortic Valve Replacement System (Control)

Note 1:

Note 2:

Device Labeling



Primary Endpoints



Additional Measurements
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o
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o
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o
o
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o
o
o
o
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o

o

o
o

o

o
o
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o
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Note 1:

Note 2:

Note 3:

Note 4: 

Note 5:

Note 6:



Note 7:

Scale and Duration



Treatment Assignment

Note:



Study Design Justification 

Study Population and Eligibility 



Inclusion Criteria

o
o
o
o
o
o

o

o
o

o

o
o



Note

Exclusion Criteria





Note

Point of Enrollment



Withdrawal

Data Collection



1d Discharge
or 7d

1m
(30d)

6m
(180d)

1yr
(365d)

2yr
(730d)

3yr
(1095d)

4yr
(1190d)

5yr
(1555d)

Electrocardiogram (ECG)

Clinical Follow-up

Subject
Enrollment*

Clinical &
Anatomic 

Eligibility Criteria 
Assessment

Subject 
meets
criteria

Annual Imaging  (Rotational X-ray)CT assessment
of aortic structure

CT or invasive 
angiogram of 

iliofemoral system

Antiplatelet,
anticoagulant,

& CV Meds
Antiplatelet & Anticoagulant Medications

Adverse Event Assessment

NYHA Classification
NYHA

ECG

2:1

Frailty

Transthoracic Doppler Echocardiography (TTE) 
TTE

Coronary
Angiogram

Risk Assessments 
by Heart Team 

Medical Hx

Informed Consent

Modified Rankin Scale Score (mRS)

NIHSSNIHSS

Gait 
Speed

QOL
Survey

QOL
Survey

QOL
Survey

Roll-In (Lotus)
Up to 120

Clinical 
Assessment

Baseline

mRS

NIHSS

QOL
Survey

QOL
Survey

QOL
Survey

Index 
Procedure 

Antiplatelet &
anticoagulant

Meds

Heart
Rhythm

Strip

TEE
(Recommended)

Procedural 
Cine-Angiography

Neurological
Physical Exam

Neurological
Physical Exam

Neurological
Physical Exam

LabsLabs

Subject 
eligibility

confirmed 
(up to 2052)

Pacemaker
Interrogation

Pacemaker
Interrogation

Randomized
N=912 

Lotus
N=608

Case 
Review 

Committee

Continued Access Study
Up to 1000 (~200 in 4D 

CT Substudy - Lotus)

21mm Nested Registry 
Up to 20 (Lotus)

Control
N=304

4D CT
(Substudy only)

4D CT
(Substudy only)

* Roll-in, nested registry, and continued access study subjects are considered enrolled when an attempt is made to insert the 
Lotus Valve System into the femoral artery; randomized subjects  are considered enrolled upon randomization
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Ref: ISO 14155:2011
Ref:MEDDEV 2.7/3 
12/2010



o

Streptococcus bovis
Haemophilus Haemophilus parainfluenzae, Haemophilus aphrophilus, 

and Haemophilus paraphrophilus Actinobacillus actinomycetemcomitans 
Aggregatibacter actinomycetemcomitans Cardiobacterium hominis, 

Eikenella corrodens, Kingella kingae
Staphylococcus aureus

o

o

o







o
o
o
o





o
o

o
o
o
o
o

Ref: ISO 14155:2011

Ref: ISO 14155:2011

o
o
o
o



o
o



Ref: 21CFR Part 812

Ref: ISO 14155:2011



leading to

associated



Changes in Protocol Versions



Note 1:

Note 2:
Note 1:

Note 2:



Note1

Note 2

Note 1

Note 2



Note 1:

Note 2:

Note 1:

Note 2:

Note 4:
Note 4:

Note

J Am Coll Cardiol
J Am Coll Cardiol

Note



J Am Coll Cardiol
J Am Coll Cardiol

Note

Note









Note 1

Note 2

Note1

Note 2

Note 7:
Note 7:



Note



Note:





Note:

Note 3 Note 3











Note 1:
Note 1: 



P





Note: Note:









Note: Note:







Note















  
  
  

  
  
  

  
  

  
  

  
  
  

  
  
  

  
  
  

  
  
  
  
  

  
  

  
  
  
  
  
  

  
  
  
  

  
  
  

  
  
  

  
  
  
  

  
  
  
  

  



  
  
  
  
  
  

  



Note 1:

Note 2:



o
o
o

o
o

o
o



o

o

o
o

o

o

o
o

o
o
o

o

o
o

o



o
o

o

o

o

Note 1:

Note 2:

Note 3:

Note 4:
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3.1.1 Hypotheses

P

3.1.2 Sample Size 



3.2.1 Hypothesis
3.2.1.1 Primary Hypothesis

P

3.2.1.2 Secondary Hypothesis



P

3.2.2 Sample Size 
3.2.2.1 Primary Hypothesis

3.2.2.2 Secondary Hypothesis



3.3.1 Hypothesis

P

3.3.2 Sample Size



3.4.1 Non-Inferiority Testing
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5.1.1 Additional Measures

o
o
o

o
o

o
o
o
o

o
o
o
o
o
o

o
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o

o

o
o
o

o
o

o
o
o

Note 1:



Note 2:

Note 3:

Note 4: 

Note 5:

Note 6:

Note 7:



P





5.6.1 Baseline Characteristics

5.6.2 Post-Procedure Endpoints

5.6.3 Subject Disposition

5.6.4 Time-to-Event Methods



7.3.1 Transthoracic Echocardiographic (TTE) Variables



cmHeight
KgWeightBMI

KgxWeightcmHeightmBSA



7.3.2 ECG Variables

o

o



o

7.3.3 Days to Last Follow-up

7.3.4 Variable “Days alive outside the hospital”



studyundervisitthe
throughationsHospitalizAll

dateAdmissiondateDischagehospitalthewithinaliveDays

hospitalthewithinaliveDaysupfollowlasttoDayshospitaltheoutsidealiveDays

Days to last follow-up

7.3.5 Event Rates
7.3.5.1 Time-to-event Endpoints



Subjects in the analysis set count in the denominator with one of the following:

o Subject experiences any CEC adjudicated event from Section 7.7 maximum number 
of days as specified in Table 1, or

o date of last follow-up days for adequate follow-up post-procedure from Table 1:

Subjects in the analysis set count in the numerator if the subject experiences specified event 
maximum number of days as specified in Table 1.

7.3.5.2 Other Binomial Endpoints



Subjects in the analysis set count in the denominator with one of the following:

o date of death 30 days post-procedure,

o date of any 30 post-procedure,

o -procedure,

o date of life-threatening or major -procedure,

o date of major vascular complication -procedure, or

o date of last follow-up 23 days post-procedure: 

Subjects in the analysis set count in the numerator with one of the following:

o Subject experiences death 30 days post-procedure,

o Subject experiences any stroke 30 post-procedure, 

o Subject experiences -procedure,

o Subject experiences life-threatening or major -procedure, or

o Subject experiences major vascular complication -procedure.



Subjects in the analysis set count in the denominator with both of the following:

o Yes or No for moderate or greater paravalvular aortic regurgitation on the 12-month 
echocardiography form (or Yes or No for moderate or greater paravalvular aortic 
regurgitation on the 6-month echocardiography form when paravalvular aortic 
regurgitation is missing on the 12-month echocardiography form or the 12-month 
echocardiography is missing and the patient has not died 365 days post-procedure), 
and

o
date of death 365 days post-procedure,

-procedure, or

date of last follow-up 335 days post-procedure.

Subjects in the analysis set count in the numerator with one of the following:



o Subject experiences death 365 days post-procedure,

o -procedure, or

o Subject has Yes for moderate or greater paravalvular aortic regurgitation on the 12-month 
echocardiography form (or Yes for moderate or greater paravalvular aortic regurgitation 
on the 6-month echocardiography form when paravalvular aortic regurgitation is missing 
on the 12-month echocardiography form or the 12-month echocardiography is missing 
and the patient has not died 365 days post-procedure)

Subjects in the analysis set count in the denominator with the following:

o Yes or No for moderate or greater paravalvular aortic regurgitation on the 12-month 
echocardiography form (or Yes or No for moderate or greater paravalvular aortic 
regurgitation on the 6-month echocardiography form when paravalvular aortic 
regurgitation is missing on the 12-month echocardiography form or the 12-month 
echocardiogr -procedure).

Subjects in the analysis set count in the numerator with the following:

o Subject has Yes for moderate or greater paravalvular aortic regurgitation on the 12-month 
echocardiography form (or Yes for moderate or greater paravalvular aortic regurgitation 
on the 6-month echocardiography form when paravalvular aortic regurgitation is missing 
on the 12-month echocardiography form or the 12-month echocardiography is missing 
and the pat -procedure)
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3.1.1 Hypotheses

P

3.1.2 Sample Size 



3.2.1 Hypothesis
3.2.1.1 Primary Hypothesis

P

3.2.1.2 Secondary Hypothesis



P

3.2.2 Sample Size 
3.2.2.1 Primary Hypothesis

3.2.2.2 Secondary Hypothesis



3.3.1 Hypothesis

P

3.3.2 Sample Size



3.4.1 Non-Inferiority Testing
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3.4.2 Superiority Testing
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5.1.1 Additional Measures
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Note 7:

5.2.1 Analysis for Trial Discontinuation

5.2.2 Administrative Analysis
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5.6.1 Baseline Characteristics

5.6.2 Post-Procedure Endpoints

5.6.3 Subject Disposition

5.6.4 Time-to-Event Methods



7.3.1 Transthoracic Echocardiographic (TTE) Variables

cmHeight
KgWeightBMI



KgxWeightcmHeightmBSA

7.3.2 ECG Variables
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7.3.3 Days to Last Follow-up



7.3.4 Variable “Days alive outside the hospital”



studyundervisitthe
throughationsHospitalizAll

dateAdmissiondateDischagehospitalthewithinaliveDays

hospitalthewithinaliveDaysupfollowlasttoDayshospitaltheoutsidealiveDays

Days to last follow-up

7.3.5 Event Rates
7.3.5.1 Time-to-event Endpoints



Subjects in the specific analysis set count in the denominator with one of the following:

o Subject experiences any CEC adjudicated event from Section 7.7 maximum number 
of days as specified in Table 1.1 and Table 1.2, as appropriate or

o date of last follow-up days for adequate follow-up post-procedure from Table 1.1 and 
Table 1.2, as appropriate:



Subjects in the specific analysis set count in the numerator if the subject experiences specified 
event maximum number of days as specified in Table 1.1 and Table 1.2, as appropriate.

7.3.5.2 Other Binomial Endpoints

Subjects in the analysis set count in the denominator with one of the following:
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Subjects in the analysis set count in the numerator with one of the following:

o
o
o
o
o

Subjects in the analysis set count in the denominator with one of the following:

o
o
o
o
o
o

Subjects in the analysis set count in the numerator with one of the following:

o
o
o
o
o



Subjects in the analysis set count in the denominator with both of the following:

o Yes or No for moderate or greater paravalvular aortic regurgitation on the 12-month 
echocardiography form (or Yes or No for moderate or greater paravalvular aortic 
regurgitation on the 6-month echocardiography form when paravalvular aortic 
regurgitation is missing on the 12-month echocardiography form or the 12-month 
echocardiography is missing and the patient has not died 365 days post-procedure), 
and

o
date of death 365 days post-procedure.

date of disabling days post-procedure.

date of last follow-up 335 days post-procedure.

Subjects in the analysis set count in the numerator with one of the following:



o Subject experiences death 365 days post-procedure.

o -procedure.

o Subject has Yes for moderate or greater paravalvular aortic regurgitation on the 12-month 
echocardiography form (or Yes for moderate or greater paravalvular aortic regurgitation on 
the 6-month echocardiography form when paravalvular aortic regurgitation is missing on 
the 12-month echocardiography form or the 12-month echocardiography is missing and the 
patient has not died 365 days post-procedure)

Subjects in the analysis set count in the denominator with both of the following:

o Yes or No for moderate or greater paravalvular aortic regurgitation on the 12-month 
echocardiography form (or Yes or No for moderate or greater paravalvular aortic 
regurgitation on the 6-month echocardiography form when paravalvular aortic 
regurgitation is missing on the 12-month echocardiography form or the 12-month 

-radomization),
and

o
date of death 365 days post-randomization.

date of disabling stroke 365 days post-randomization.

date of last follow-up 335 days post-randomization.

Subjects in the analysis set count in the numerator with one of the following:

o Subject experiences death 365 days post-randomization.

o -randomization

o Subject has Yes for moderate or greater paravalvular aortic regurgitation on the 12-month 
echocardiography form (or Yes for moderate or greater paravalvular aortic regurgitation on 
the 6-month echocardiography form when paravalvular aortic regurgitation is missing on the 
12-month echocardiography form or the 12-month echocardiography is missing and the 

-randomization)



Subjects in the analysis set count in the denominator with the following:

o Yes or No for moderate or greater paravalvular aortic regurgitation on the 12-month 
echocardiography form (or Yes or No for moderate or greater paravalvular aortic 
regurgitation on the 6-month echocardiography form when paravalvular aortic 
regurgitation is missing on the 12-month echocardiography form or the 12-month 

-procedure).

Subjects in the analysis set count in the numerator with the following:

o Subject has Yes for moderate or greater paravalvular aortic regurgitation on the 12-month 
echocardiography form (or Yes for moderate or greater paravalvular aortic regurgitation on 
the 6-month echocardiography form when paravalvular aortic regurgitation is missing on 
the 12-month echocardiography form or the 12-month echocardiography is missing and the 

-procedure)
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