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1.0  SYNOPSIS OF STUDY DESIGN 

1.1 Purpose of the Statistical Analysis Plan 
This statistical analysis plan (SAP) is to provide a detailed and comprehensive description of the planned 
methodology and analysis to be used for Protocol CS0004-P, version D, the SUMMIT clinical trial.   
1.2 Clinical Investigational Objectives 
The objective of the trial is to evaluate the safety and effectiveness of the TendyneTM Transcatheter Mitral 
Valve System for the treatment of patients with symptomatic, moderate-to-severe or severe mitral 
regurgitation (MR), or for patients with symptomatic mitral valve disease due to severe mitral annular 
calcification.. 
1.3 Clinical Investigational Design 
This trial is a prospective, controlled, multicenter clinical investigation of the TendyneTM Transcatheter 
Mitral Valve System for the treatment of eligible subjects with symptomatic, moderate-to-severe or severe 
mitral regurgitation (MR; MR ≥ Grade III per American Society of Echocardiography criteria),  or severe 
mitral annular calcification (MAC) for whom the site heart team deems transcatheter treatment is more 
appropriate than conventional mitral valve surgery.  
The trial is composed of a Randomized, a Non-repairable and a Severe MAC Cohort.  Subjects will be 
assigned to either the Randomized, the Non-repairable   or the Severe MAC Cohort at the discretion of the 
local site heart team.  Subjects must satisfy the trial inclusion/exclusion criteria and be approved by the 
Subject Eligibility Committee (SEC), prior to inclusion in the trial. 
Randomized Cohort: Subjects suitable for transcatheter mitral valve replacement (TMVR) with Tendyne 
and indicated for transcatheter edge-to-edge repair (TEER) with MitraClip will be randomized in a 1:1 ratio 
to receive either Tendyne (Treatment) or MitraClip® (Control). Subjects with primary MR must be at 
prohibitive surgical risk, while subjects with secondary MR must be symptomatic despite maximally-
tolerated guideline-directed medical therapy in accordance with the MitraClip Indications for Use. 
Randomization will be stratified by investigational site. 
Non-Repairable Cohort: Subjects with valve anatomies suitable for Tendyne TMVR, but not for TEER 
will be eligible to enroll in the Non-repairable Cohort, in which all subjects will receive treatment with the 
Tendyne system.  
Severe MAC Cohort: Subjects who have severe MAC rendering the subject unsuitable for mitral valve 
surgery will be eligible to enroll in the Severe MAC Cohort, in which all subjects will receive treatment with 
the Tendyne system. 
Approximately 382 subjects will be included in the Randomized Cohort, with approximately 191 subjects 
targeted to receive the investigational device, at up to 80 sites in globally. In the Non-repairable Cohort, 
approximately 325 subjects will be targeted to receive the investigational device. In the Severe MAC Cohort, 
approximately 103 subjects will be targeted to receive the investigational device. Additionally, subjects 
enrolled in the Non-randomized cohort prior to publication of the criteria by Lim et al. (approximately 95) 
will be re-evaluated by the SEC to determine if they satisfy the revised criteria for the Non-repairable cohort. 
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Any subject who does not satisfy the revised criteria by Lim et al. will be excluded from the Non-repairable 
cohort for analysis. Subjects who are excluded in this regard will be followed-up as per the protocol through 
60 months and reported separately. It is anticipated that less than 20% of the approximately 95 subjects 
enrolled will be excluded (up to 20 subjects). 

Following the completion of enrollment of the Severe MAC Cohort, approved subjects will be enrolled into 
a Severe MAC continued access plan (CAP). Details of the analysis plan for the Severe MAC CAP are 
included in APPENDIX VI. 
 
An additional 160 roll-in subjects (up to 2 per site) may be treated by operators without prior or recent 
experience using the Tendyne system to gain hands-on experience before registering subjects in a study 
cohort.  Roll-in subjects will not count toward the subject caps in the Randomized (382 subjects), Non-
repairable (325 subjects) cohort or Severe MAC (103 subjects) cohorts. 
All subjects will be followed at 30 days, 90 days, 6 months, 12 months, and annually thereafter through 5 
years from the index procedure.  
1.4 Endpoints 
1.4.1 Primary Endpoints 
For the Randomized Cohort, the primary endpoint is 

• Freedom from all-cause mortality and heart failure hospitalization at 12 months post index 
procedure. 

For the Non-repairable Cohort, the primary endpoint is  

• Freedom from all-cause mortality, and heart failure hospitalization at 12-months post index 
procedure. 

For the Severe MAC Cohort, the primary endpoint is  

• Freedom from all-cause mortality and heart failure hospitalization at 12 months post index 
procedure. 

1.4.2 Secondary Endpoints 
For the Randomized Cohort, the secondary endpoints are: 

• Freedom from MR > mild (1+) in severity at 30 days post index procedure among survivors   

• Freedom from all-cause mortality and mitral valve (MV) reintervention at 12 months post index 
procedure  

• Improvement in Quality of Life (QoL), as measured by the Kansas City Cardiomyopathy 
Questionnaire (KCCQ) by at least 10 points at 12 months from baseline 

• Proportion of Patients with New York Heart Association (NYHA) Functional Classification I or II at 
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12 months 

• Improvement in distance walked on the 6 Minute Walk Test (6MWT distance or 6MWD) by at least 
50 meters at 12 months from baseline 

For the Non-Repairable Cohort, the secondary endpoints are:   

• Change in QoL, as measured by the KCCQ from baseline at 6 months and 12 months 

• Improvement of NYHA Functional Classification I or II at 12 months 

• Change in 6MWD from baseline at 6 months and 12 months 
For the Severe MAC Cohort, the secondary endpoints are: 

• Freedom from MR > mild (1+) in severity at 30 days post index procedure among survivors 

• Change in QoL, as measured by the KCCQ from baseline at 6 months and 12 months 

• Improvement of NYHA Functional Classification I or II at 12 months 

• Change in 6MWD from baseline to 6 months and 12 months 
1.4.3 Descriptive Endpoints 
Additional descriptive endpoints include: 
1.4.3.1 Clinical Endpoints: 

• All-cause mortality, CV hospitalizations, all stroke or MV reintervention or reoperation, at 2 years 
post index procedure and then yearly through 5 years 

• Change from baseline in distance walked on the 6MWT at each follow-up visit 

• Change from baseline in QoL, as measured by the KCCQ at each follow-up visit 

• Change from baseline in health outcomes, as measured by the EQ-5D questionnaire, at each 
follow-up visit 

• Change from baseline in health outcomes, as measured by the 12-item Short Form Health Survey 
(SF-12), at each follow-up visit 

• NYHA Functional Classification at each follow-up visit 

• Number of days alive and out of hospital from the time of the index procedure to 12 months, and 
then yearly through 5 years 

• Length of index hospitalization for procedure 

• Annualized rate of heart failure hospitalizations 

• Change from baseline in BNP or NT pro-BNP levels, at all follow-up visits 

• All-cause mortality at 30 days, 1 year and then yearly through 5 years  
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1.4.3.2 MVARC Endpoints:  
The following Mitral Valve Academic Research Consortium (MVARC) measures of success will be 
captured for the Randomized, Non-repairable and Severe MAC Cohorts.   

• Technical Success 

• Device Success 

• Procedural Success 

• Patient Success 
The definitions for the above endpoints can be found in Appendix II of Protocol CS0004-P, the SUMMIT 
clinical trial. 
1.4.3.3 Echocardiographic Endpoints: 
The following echocardiographic endpoints, as adjudicated by the Echocardiography Core Laboratory, will 
be reported at baseline, discharge, 1 month, 6 months, 12 months, and then annually through 5 years.  For 
continuous variables, change from baseline to each follow-up will also be reported:  

• MR severity grade 

• Effective Regurgitant Orifice Area (EROA) 

• Regurgitant Volume 

• Regurgitant Fraction 

• Left Ventricle End Diastolic Volume (LVEDV) 

• Left Ventricular End Systolic Volume (LVESV) 

• Left Ventricular End Diastolic Dimension (LVEDD) 

• Left Ventricular End Systolic Dimension (LVESD) 

• Left Ventricular Ejection Fraction (LVEF) 

• Right Ventricular Systolic Pressure (RVSP) 

• Mitral Valve Area  

• Mean Mitral Valve Gradient 

• Mean Left Ventricular Outflow Tract Gradient 

• Cardiac Output 

• Forward Stroke Volume   
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1.5 Randomization 
1.5.1 Randomized Cohort 
Approximately 382 subjects will be randomized 1:1 in the primary analysis (treatment vs. control).  The 
maximum number of subjects to be registered per site is 76, which is about 20% of the primary analysis 
group (n=382).  This cap per site will prevent a few sites from dominating the overall results.     
Randomization will be stratified by site, assigned in permuted block sizes, and block sizes will not be 
disclosed to the sites.   
An Electronic Data Capture (EDC) system will be used to randomize subjects. 
1.5.2 Timing of Randomization 
Subjects will be randomized after the investigational site personnel have confirmed and documented that 
the subject has met all eligibility criteria, the imaging core labs have confirmed anatomic suitability, and 
the SEC has concurred with the local site heart team that the subject has been treated per applicable 
standards and can be treated in the Randomized cohort of the trial. 
1.6 Blinding 
Subjects and the physician performing the procedure will not be blinded to the assigned treatment group. 
Every effort will be made to keep the CEC blinded to the subject’s treatment assignment. 

2.0  ANALYSIS CONSIDERATIONS 

2.1 Analysis Populations 
2.1.1 Randomized Cohort 
The Intention-to-Treat, modified Intention-to-Treat and Per-Protocol are defined below. For analyses of the 
Randomized Cohort, the duration of follow-up will be calculated from the date of registration. 
2.1.1.1  Intent-to-Treat (ITT) Population 
The ITT population will consist of all subjects randomized in the cohort. All subjects will be analyzed in the 
group randomized regardless of the treatment received.  
2.1.1.2  Modified Intention-to-Treat (mITT) Population 
The mITT population will consist of all subjects in the ITT population (Tendyne and Control groups) with 
an attempted index procedure. Subjects will be analyzed in the group of the actual attempted index 
procedure. Subjects who are randomized but did not have any procedure attempted will be excluded from 
the mITT population. 
2.1.1.3 Per-Protocol (PP) Population 
The Per-Protocol population will consist of all subjects who meet all major study inclusion criteria and none 
of the major exclusion criteria for the trial and have a successfully implanted Tendyne or MitraClip (control 
device) at the end of the index procedure per the randomization. Subjects who are randomized but did not 
have a device implanted at the end of index procedure will be excluded from the PP population. 
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2.1.2 Non-repairable and Severe MAC Cohorts 
2.1.2.1 Attempted Procedure (AP) Population 
The Attempted Procedure population for the Non-repairable and Severe MAC Cohorts will consist of 
subjects in whom a Tendyne procedure is attempted. 
 
Additionally, subjects that were enrolled with an attempted Tendyne procedure in the Non-randomized 
cohort, as defined in the CIP version C, prior to publication of the criteria by Lim et al., but do not satisfy 
the revised criteria will be excluded from the Non-repairable cohort AP population. Subjects who are 
excluded in this regard and had an attempted Tendyne procedure attempted will be reported descriptively 
and separately. 
 
2.2 Statistical Methods 
2.2.1 Descriptive Statistics for Continuous Variables 
For continuous variables (e.g., age, LVEF, LVEDV), results will be summarized with the numbers of 
observations, means, standard deviations, quartiles, minimums, maximums, and 95% confidence intervals.  
Differences between the treatment groups, if applicable, will be summarized with differences of the two 
means, and 95% confidence intervals for the difference between the means. 
2.2.2 Descriptive Statistics for Categorical Variables 
For categorical variables, such as sex and NYHA classification, results will be summarized with subject 
counts and percentages/rates, and with exact 95% Clopper-Pearson confidence intervals.  Differences 
between the two treatment groups, if applicable, will be summarized with the difference in proportions and 
the Newcombe score 95% confidence interval for the difference of two proportions.  
2.2.3 Survival Analyses 
Survival analysis will be conducted to analyze time-to-event variables. Subjects without events will be 
censored at their last known event-free time point when they stay in the study. Survival curves will be 
constructed using Kaplan-Meier estimates. 
 
2. 3  Endpoint Analysis 
As the Coronavirus Disease 2019 (COVID-19) pandemic has spread around the globe, the following 
analysis mechanism will be implemented to minimize the potential confounding effect from this emerging 
infectious disease for the trial primary and secondary endpoints set forth in assessing trial success and 
labeling claims.  In alignment with the guidance document “FDA Guidance on Conduct of Clinical Trials 
of Medical Products during the COVID-19 Public Health Emergency” updated 03-June-2020, and EU 
“Guidance on the Management of Clinical Trials during the COVID-19 (Coronavirus) Pandemic” updated 
28-April-2020, additional consideration was given to the impact of the COVID-19 pandemic on the 
primary and secondary endpoints analyses for this study.  As such, prespecified methods are included in 



                                                           CL1004899 Rev.K 
Study Name:  SUMMIT 

                                                        Jun 20 2022 

Statistical Analysis Plan 
 

 
 
Statistical Analysis Plan Version E CS0004-P                                                                                                 Page 10 of 56 

This confidential document is the property of Abbott and shall not be reproduced, distributed, disclosed or used without the 
express written consent of Abbott. 

 
                                                                                                                   
  

the sections that follow to indicate the handling of any outcomes impacted by COVID-19 as well as 
efforts to minimize missing endpoint data during the COVID-19 pandemic. 
 
Any subject experiencing a CEC-adjudicated COVID-19-related hospitalization or death, indicated as 
‘related’ within the associated event adjudication by the CEC, will have any and all follow-up clinical data 
censored beginning with the event. That is, the follow-up data will not contribute toward any primary or 
secondary endpoint analysis for any of the 3 cohorts, with the exception of MR severity, which will be used 
for all subjects in all cohorts in whom MR data are available.  Furthermore, any subject having a COVID-
19 infection but not experiencing a CEC adjudicated COVID-19-related hospitalization or death, as defined 
above, will not be censored and their data, barring other protocol deviations, will contribute in its entirety 
to the analysis of all endpoints. 
 
 
 
2.3.1 Randomized Cohort  
2.3.1.1 Randomized Cohort – Primary Endpoint 
The primary endpoint for the randomized cohort is freedom from all-cause mortality and heart failure 
hospitalization (HFH) at 12-months post index procedure.  The trial is intended to demonstrate non-
inferiority of the TendyneTM Transcatheter Mitral Valve System to TEER with MitraClip for the treatment of 
moderate-to-severe or severe MR. 
The null (H0) and alternative (H1) hypotheses10 are: 

H0: πD 
- πC 

 ≤ -d  

H1: πD 
- πC > -d  

where πD 
 and πC 

 are the true event rates for the composite of freedom from all-cause mortality and HFH 
at 12 months in the Treatment and Control group, respectively, and d is the non-inferiority margin.  The 
non-inferiority margin is set at 12.5%.   
The primary analysis for the primary endpoint will be performed on the ITT population. The analysis will 
also be performed on the mITT and PP populations. The non-inferiority test of the primary endpoint will be 
based on the rates of freedom from event estimated by Kaplan-Meier method using the Com-Nougue 
method9 using a one-sided test with a 5% significance level.  
If the primary endpoint passes the non-inferiority test, it will then be tested, following secondary endpoints, 
for superiority of Tendyne vs. MitraClip using the log-rank test at two-sided 5% significance level. 
The justification of the non-inferiority margin d of 12.5% will be provided in the Appendix. Additional 
analysis populations and sensitivity analyses to address missing data are described in Sections 2.8 and 
2.13.   
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2.3.1.2 Randomized Cohort – Secondary Endpoints 
The following secondary endpoints will be evaluated.  These endpoints will be evaluated for labeling claims 
if the primary endpoint for the Randomized cohort is met. The primary analysis population for all secondary 
endpoints of the Randomized cohort is ITT.  
2.3.1.2.1 Freedom from MR > mild (1+) at 30 days post index procedure among survivors 
Subjects treated with the Tendyne device are expected to experience greater reduction in MR severity 
than subjects in the Control group.  The proportion of subjects with MR ≤ mild (1+) at 30 days will be 
compared between the Treatment and Control groups.  
The null and alternative hypotheses are stated as:  

 H0: PD - PC ≤ 0    
 H1: PD - PC > 0 

where PD and PC represent the proportion of subjects with MR ≤ mild (1+) at 30 days post index 
procedure in the Treatment and Control groups, respectively. The hypothesis will be tested using 
Fisher’s exact test at one-sided 2.5% significance level.  
In the case that the 1-month follow-up visit is missed, or the subject’s MR measurement is not available 
from this visit for some reason, the chronologically nearest post-procedure MR measurement obtained 
from the core lab, within 365 days of the scheduled 1-month follow-up visit, will be used instead.  
 
2.3.1.2.2 Freedom from all-cause mortality and MV reintervention at 12 months 
The Tendyne device may reduce the risk for surgical reintervention and subjects in the Treatment group 
are expected to experience greater reduction in MR severity than subjects in the Control group.  The 
proportion of subjects alive and without MV reintervention at 12 months will be compared between the 
Treatment and Control groups.  
The null and alternative hypotheses are stated as:  

H0: πD 
- πC 

 ≤ -d  

H1: πD 
- πC > -d  

 

where πD 
and πC 

are the true event rates for the composite of freedom from all-cause mortality and MV 
reintervention at 12 months in the Treatment and Control group, respectively, and d is the non-inferiority 
margin of 10%.  This non-inferiority test of the endpoint will be based on the rates of freedom from event 
estimated by Kaplan-Meier method using the Com-Nougue method9 using a one-sided test with a 2.5% 
significance level, as described above in Section 2.3.1.1. 
2.3.1.2.3 Improvement in KCCQ by at least 10 points at 12 months from baseline 
To evaluate the benefit of the Tendyne device, the improvement in Quality of Life as measured by change 
in the KCCQ scores at 12 months from baseline will be compared between the Treatment and Control 
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groups.  
The null and alternative hypotheses are stated as:  

 H0: PD - PC ≤ - d    
 H1: PD - PC > - d 

where PD and PC represent the proportion of subjects who improve at least 10 points in KCCQ score at 12 
months from baseline in the Treatment and Control groups, respectively, and d is the non-inferiority margin 
of 15%.  This endpoint will be evaluated using the Farrington-Manning score test as described above in 
Section 2.3.1.1. The justification of the non-inferiority margin d of 15% will be provided in the Appendix. 
In the case that the 12-month follow-up visit is missed, or the subject’s KCCQ scores are not available 
from this visit for some reason, the chronologically nearest post 12-month KCCQ score, within 365 days 
of the scheduled 12-month follow-up visit, will be used instead.  
 
2.3.1.2.4 Proportion of Patients with NYHA Functional Classification I or II at 12 months 
To evaluate improvement in heart failure symptoms, the proportion of NYHA Functional Classification I or 
II at 12 months will be compared with that at baseline. 
The null and alternative hypotheses are stated as:  

H0: PD – PC ≤ - d  
H1: PD – PC > - d 

where PD and PC represent the proportion of subjects with NYHA Classification I/II at 12 months for 
treatment and control, respectively, and d is the non-inferiority margin of 15%. This endpoint will be 
evaluated using the Farrington-Manning score test as described above in Section 2.3.1.1. The justification 
of the non-inferiority margin d of 15% will be provided in the Appendix. 
In the case that the 12-month follow-up visit is missed, or the subject’s NYHA Classification is not available 
from this visit for some reason, the chronologically nearest post 12 month-NYHA Classification, within 365 
days of the scheduled 12-month follow-up visit, will be used instead. 
 

2.3.1.2.5 Improvement in Six-Minute Walk Test Distance by at least 50 meters at 12 months from 
baseline 

To evaluate the benefit of the Tendyne device, the increase in the Six-Minute Walk Test distance will be 
compared between the Treatment and Control groups.  
The null and alternative hypotheses are stated as:  

H0: PD - PC ≤ - d    
H1: PD - PC > - d 
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where PD and PC represent the proportion of subjects increasing their Six-Minute Walk Test distance by at 
least 50 feet from baseline at 12 months in the Treatment and Control groups, respectively, and d is the 
non-inferiority margin of 15%.  This endpoint will be evaluated using the Farrington-Manning score test as 
described above in Section 2.3.1.1. The justification of the non-inferiority margin d of 15% will be provided 
in the Appendix. 
In the case that the 12-month follow-up visit is missed, or the subject’s Six-Minute Walk Test distance is 
not available from this visit for some reason, the chronologically nearest post 12-month Six-Minute Walk 
Test distance, within 365 days of the scheduled 12-month follow-up visit, will be used instead.  Subjects 
unable to perform the 6MWT due to heart failure status will have a distance of 0 recorded for that visit. 
 
2.3.2 Non-Repairable Cohort  
2.3.2.1 Non-Repairable Cohort – Primary Endpoint 
The primary endpoint for the Non-repairable cohort is freedom from all-cause mortality and heart failure 
hospitalization at 12-months post the index procedure.  The trial is intended to demonstrate that the primary 
endpoint event rate in subjects treated with the TendyneTM Transcatheter Mitral Valve System does not 
exceed a pre-specified performance goal. 
The null and alternative hypotheses are: 

H0: πD   ≤   πPG 
H1: πD   >   πPG 

where πD is the true event rate of freedom from all-cause mortality and heart failure hospitalizations at 12-
months post the index procedure, and πPG is the performance goal.  The performance goal (PG) is set at 
45% (Justification of the PG is provided in the Appendix).  The Kaplan-Meier (KM) analysis will be used to 
compute the rate of freedom from event at 12 months; the standard error and confidence limits will be 
computed using Greenwood’s method. The null hypothesis will be tested at the one-sided 2.5% level of 
significance using asymptotic normal distribution. 
Patients who have not experienced mortality or heart failure hospitalization within 12 months will be 
censored at the date of last information available. 
The primary analysis population for the primary endpoint is the AP population. The primary endpoint will 
be considered met if the null hypothesis is rejected.  
 
2.3.2.2 Non-Repairable Cohort – Secondary Endpoints 
The following secondary endpoints will be evaluated.  These endpoints will be evaluated for labeling claims 
if the primary endpoint for the Non-repairable cohort is met. The primary analysis population for the 
secondary endpoint of the Non-repairable cohort is the AP population. 
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2.3.2.2.1 Change in KCCQ from Baseline at 12 months 
To evaluate the benefit of the Tendyne device, the Quality of Life as measured by the KCCQ scores at 12 
months will be compared with those from baseline.  
The null and alternative hypotheses are: 

H0: D12M   ≤ 0    
H1: D12M   > 0 

Where D12M is the average change in KCCQ score from baseline at 12 months.  The hypothesis will be 
tested using a paired t-test at the one-sided 2.5% significance level. 
In the case that the 12-month follow-up visit is missed, or the subject’s KCCQ scores are not available 
from this visit for some reason, the chronologically nearest post 12-month KCCQ score, within 365 days 
of the scheduled 12-month follow-up visit, can be used instead. 
2.3.2.2.2 Improvement of NYHA Functional Classification I or II at 12 months 
The proportion of subjects with NYHA Functional Classification I or II at 12 months will be evaluated at 
two-sided 5% level of significance using the McNemar’s test.    
The null and alternative hypotheses are stated as:  

H0: PM12 = PB     
H1: PM12 ≠ PB    

where PM12 and PB represent the proportion of NYHA Classification I or II at 12 months and baseline, 
respectively.  
In the case that the 12-month follow-up visit is missed, or the subject’s NYHA Classification is not available 
from this visit for some reason, the chronologically nearest post 12-month NYHA Classification, within 365 
days of the scheduled 12-month follow-up visit, will be used instead. 
 
2.3.2.2.3 Change in Six-Minute Walk Test Distance from Baseline at 12 months 
To evaluate the benefit of the Tendyne device, the distance walked at 12 months as measured by the 
6MWT will be compared with those from baseline. 
The null and alternative hypotheses are: 

H0: D12M   ≤ 0    
H1: D12M   > 0 

Where D12M is the average change in 6MWT distance from baseline at 12 months.  The hypothesis will be 
tested using a paired t-test at the one-sided 2.5% significance level. 
In the case that the 12-month follow-up visit is missed, or the subject’s Six-Minute Walk Test distance is 
not available from this visit for some reason, the chronologically nearest post 12-month Six-Minute Walk 
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Test distance, within 365 days of the scheduled 12-month follow-up visit, will be used instead.  Subjects 
unable to perform the 6MWT due to heart failure status will have a distance of 0 recorded for that visit. 
 
2.3.2.2.4 Change in KCCQ from Baseline at 6 months 
To evaluate the benefit of the Tendyne device, the Quality of Life as measured by the KCCQ scores at 6 
months will be compared with those from baseline.  
The null and alternative hypotheses are: 

H0: D6M   ≤ 0    
H1: D6M   > 0 

Where D6M is the average change in KCCQ score from baseline at 6 months.  The hypothesis will be tested 
using a paired t-test at the one-sided 2.5% significance level. 
 
 
2.3.2.2.5 Change in Six-Minute Walk Test Distance from Baseline at 6 months 
To evaluate the benefit of the Tendyne device, the distance walked at 6 months as measured by the 6MWT 
will be compared with those from baseline. 
The null and alternative hypotheses are: 

H0: D6M   ≤ 0    
H1: D6M   > 0 

Where D6M is the average change in 6MWT distance from baseline at 6 months.  The hypothesis will be 
tested using a paired t-test at the one-sided 2.5% significance level.  Subjects unable to perform the 6MWT 
due to heart failure status will have a distance of 0 recorded for that visit. 
  

2.3.3 Severe MAC Cohort  

2.3.3.1 Severe MAC Cohort – Primary Endpoint 
The primary endpoint for the Severe MAC Cohort is freedom from all-cause mortality and heart failure 
hospitalization at 12 months post index procedure.   

The null and alternative hypotheses are: 

H0: πD   ≤   πPG 
H1: πD   >   πPG 
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where πD is the true event rate for the composite of freedom from all-cause mortality and heart failure 
hospitalization at 12 months and πPG is the performance goal. The performance goal is set at 43% 
(Justification of the PG is provided in the Appendix). The Kaplan-Meier analysis will be used to compute 
the rate of freedom from event at 12 months; the standard error and confidence limits will be computed 
using Greenwood’s method. The null hypothesis will be tested at the one-sided 2.5% level of significance 
using asymptotic normal distribution. 
Patients who have not experienced mortality or heart failure hospitalization within 12 months, will be 
censored at the date of last information available. 

The primary analysis population for the primary endpoint is AP population. The primary endpoint will be 
considered met if the null hypothesis is rejected. 
 
2.3.3.2 Severe MAC Cohort – Secondary Endpoints 
The following secondary endpoints will be evaluated.  These endpoints will be evaluated for labeling claims 
if the primary endpoint for the Severe MAC Cohort is met. The primary analysis population for the 
secondary endpoints of the Severe MAC Cohort is AP population. 
2.3.3.2.1 Freedom from MR > mild (1+) at 30 days post index procedure 
The proportion of subjects with MR ≤ mild (1+) at 30 days post the index procedure will be compared to a 
pre-specified performance goal. 
The null and alternative hypotheses are: 

H0: PD   ≤   PPG 
H1: PD   >   PPG 

where PD is the proportion of subjects with MR ≤ mild (1+) at 30 days post the index procedure and PPG is 
the performance goal.  The PPG is set at 75%. The hypothesis will be tested using Exact Binomial test at a 
one-sided 2.5% significance level. The justification of the performance goal will be provided in the 
Appendix. 
In the case that the 1- month follow-up visit is missed, or the subject’s MR measurement is not available 
from this visit for some reason, the chronologically nearest post-procedure MR measurement obtained 
from the core lab, within 365 days of the scheduled 1-month follow-up visit, will be used instead.  
 
2.3.3.2.3 Change in KCCQ from Baseline at 12 months 
To evaluate the benefit of the Tendyne device, the Quality of Life as measured by the KCCQ scores at 12 
months will be compared with those from baseline.  
The null and alternative hypotheses are: 

H0: D12M   ≤ 0    
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H1: D12M   > 0 

Where D12M is the average change in KCCQ score from baseline at 12 months.  The hypothesis will be 
tested using a paired t-test at the one-sided 2.5% significance level. 
In the case that the 12-month follow-up visit is missed, or the subject’s KCCQ scores are not available 
from this visit for some reason, the chronologically nearest post 12-month KCCQ score, within 365 days 
of the scheduled 12-month follow-up visit, will be used instead. 

 

2.3.3.2.3 Improvement of NYHA Functional Classification I or II at 12 months 
The proportion of subjects with NYHA Functional Classification I or II at 12 months will be evaluated at 
two-sided 5% level of significance using the McNemar’s test.    
The null and alternative hypotheses are stated as:  

H0: PM12 = PB      
H1: PM12 ≠ PB    

where PM12 and PB represent the proportion of NYHA Classification I or II at 12 months and baseline, 
respectively.  
In the case that the 12-month follow-up visit is missed, or the subject’s NYHA Classification is not available 
from this visit for some reason, the chronologically nearest post 12-month NYHA Classification, within 365 
days of the scheduled 12-month follow-up visit, will be used instead. 
 
2.3.3.2.4 Change in Six-Minute Walk Test Distance from Baseline at 12 months 
To evaluate the benefit of the Tendyne device, the distance walked at 12 months as measured by the 
6MWT will be compared with those from baseline. 
The null and alternative hypotheses are: 

H0: D12M   ≤ 0    
H1: D12M   > 0 

Where D12M is the average change in 6MWT distance from baseline at 12 months.  The hypothesis will be 
tested using a paired t-test at the one-sided 2.5% significance level. 
In the case that the 12-month follow-up visit is missed, or the subject’s 6MWT Test distance is not available 
from this visit for some reason, the chronologically nearest post 12-month Six-Minute Walk Test distance, 
within 365 days of the scheduled 12-month follow-up visit, will be used instead.  Subjects unable to perform 
the 6MWT due to heart failure status will have a distance of 0 recorded for that visit. 
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2.3.4.2.5 Change in KCCQ from Baseline at 6 months 
To evaluate the benefit of the Tendyne device, the Quality of Life as measured by the KCCQ scores at 6 
months will be compared with those from baseline.  
The null and alternative hypotheses are: 

H0: D6M   ≤  0    
H1: D6M   >  0 

Where D6M is the average change in KCCQ score from baseline at 6 months.  The hypothesis will be tested 
using a paired t-test at the one-sided 2.5% significance level. 
 
2.3.3.2.6 Change in Six-Minute Walk Test Distance from Baseline at 6 months 
To evaluate the benefit of the Tendyne device, the distance walked at 6 months as measured by the 6MWT 
will be compared with those from baseline. 
The null and alternative hypotheses are: 

H0: D6M   ≤ 0    
H1: D6M   > 0 

Where D6M is the average change in 6MWT distance from baseline at 6 months.  The hypothesis will be 
tested using a paired t-test at the one-sided 2.5% significance level.  Subjects unable to perform the 6MWT 
due to heart failure status will have a distance of 0 recorded for that visit. 
 
2.4  Sample Size Calculations 
All sample size calculations were performed using the Power Analysis and Sample Size Software (PASS) 
(Version 14, NCSS Statistical Software). 
2.4.1 Sample Size Calculation – Randomized Cohort 
2.4.1.1 Sample Size Calculation – Randomized Cohort – Primary Endpoint 
The sample size, for the Randomized Cohort, is determined based on the primary endpoint of freedom 
from all-cause mortality and heart failure hospitalizations (HFH) at 12 months. The primary endpoint will 
be analyzed based on ITT population in which the Tendyne group tested against the MitraClip group for 
non-inferiority. The null and alternative hypotheses are stated in Section 2.3.1.1. Assuming the rates of 
freedom from event at 12 months for both the Tendyne group and the MitraClip group is 65%, the non-
inferiority margin is 12.5%, and a 1:1 randomization ratio (Tendyne vs. MitraClip), a simulation was 
performed employing the Com-Nougue method with a one-side 5% significance level. Based on an 
expected attrition rate of 10% at 12 months due to subject withdrawal or lost-to-follow-up prior to 12 months 
follow-up, and a separate attrition rate of 5% due to subjects having a COVID-19 related hospitalization or 
death event and subsequent follow-up being censored thereafter, a total sample size of 382 (191 per 
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group) subjects will provide ~80% power. The R-code used for this simulation can be found in Appendix 
IV.  
   
2.4.1.2 Sample Size Calculation – Randomized Cohort – Secondary Endpoint 
2.4.1.2.1 Freedom from MR > mild (1+) at 30 days Post Procedure 
The power of the secondary endpoint for the Randomized Cohort, freedom from MR > mild (1+) at 30 days 
post procedure is also evaluated. The secondary endpoint will be analyzed based on the ITT population in 
which the Tendyne group tested against the MitraClip. The null and alternative hypotheses are stated in 
Section 2.3.1.2. Assuming the freedom from MR > mild (1+) at 30 days post procedure for the Tendyne 
group is 90% (conservatively based upon the observed rate of 98% for the Tendyne CE Mark study, first 
100 patients), and the MitraClip group is 75% (based upon the results of the COAPT trial), and effective 
sample size of 340 provide ~95% power using a Fisher’ exact test at a two sided 5% significance level. 
Based upon an attrition of 10% at 30 days due to early termination of withdrew or death, missed visit and 
unevaluable echo assessment, a total sample size of 382 subjects will provide ~95% power for this 
secondary endpoint.  
 The sample size calculation was performed using Power Analysis and Sample Size (PASS) 15 Software 
(Hintze J, 2017, NCSS, LLC. Kaysville, Utah).  
 
2.4.2 Sample Size Calculation – Non-Repairable Cohort 
The sample size, for the Non-repairable cohort, is determined based on the primary endpoint of freedom 
from all-cause mortality and heart failure hospitalization at 12 months. The primary endpoint will be 
analyzed based on the AP Population and tested against a pre-specified performance goal of 45%. The 
null and alternative hypotheses are stated in Section 2.3.2.1. Assuming the rate of freedom from event 
rate at 12 months for the TendyneTM Transcatheter Mitral Valve System is 54%, and asymptotic normality 
of KM survival estimates with Greenwood variance estimates, a simulation was performed with a one-side 
2.5% significance level. Based on an expected attrition rate of 10% at 12 months due to subject withdrawal 
or lost-to-follow-up prior to 12 months follow-up, and a separate attrition rate of 5% due to subjects having 
a COVID-19 related hospitalization or death event and subsequent follow-up being censored thereafter, a 
total sample size of 305 subjects will provide ~85% power. The R-code used for this simulation can be 
found in the Appendix IV.  
Additionally, accounting for approximately 20 subjects that may be excluded from the Non-repairable 
cohort analysis based on the new criteria for eligibility, the total sample size of the Non-repairable cohort 
is 325.  
2.4.3 Sample Size Calculation – Severe MAC Cohort 
The sample size, for the Severe MAC Cohort, is determined based on the primary endpoint of freedom 
from all-cause mortality and heart failure hospitalizations (HFH) at 12 months. The primary endpoint will 
be analyzed based on the AP Population and tested against a pre-specified performance goal of 43%. The 
null and alternative hypotheses are stated in Section 2.3.3.1. Assuming the rate of freedom from event at 
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12 months for the TendyneTM Transcatheter Mitral Valve System is 60%, and asymptotic normality of KM 
survival estimates with Greenwood variance estimates, a simulation was performed with a one-side 2.5% 
significance level. Based on an expected attrition rate of 10% at 12 months due to subject withdrawal or 
lost-to-follow-up prior to 12 months follow-up, and a separate attrition rate of 5% due to subjects having a 
COVID-19 related hospitalization or death event and subsequent follow-up being censored thereafter, a 
total sample size of 103 subjects will provide ~90% power. The R-code used for this simulation can be 
found in Appendix IV. 
  
2.5  Interim Analysis 
No interim analysis is planned for this study. 
 
2.6  Timing of the Analysis 
The analysis of the primary endpoints and secondary endpoints of the Randomized, Non-repairable and 
Severe MAC Cohorts will be assessed when all registered subjects in the corresponding cohorts complete 
12 months of follow-up.  
 
2.7  Trial Success 
2.7.1 Trial Success - Randomized Cohort 
The Randomized Cohort will be considered successful if the primary composite endpoint meets non-
inferiority test.  Additional labeling claims may be made based on the secondary endpoints. 
2.7.2 Trial Success - Non-Repairable Cohort 
The Non-repairable Cohort will be considered successful if the primary composite endpoint meets the pre-
specified performance goal.  Additional labeling claims may be made based on the secondary endpoints. 
2.7.3 Trial Success - Severe MAC Cohort 
The Severe MAC Cohort will be considered successful if the primary endpoint meets the pre-specified 
performance goal.  Additional labeling claims may be made based on the secondary endpoints. 
 
2.8  Subgroups for Analysis  
For a comprehensive understanding of the device performance and safety profile in specific subgroups, 
the following subgroup analyses of the primary endpoint are planned: 

• Age:    ≥ Median baseline age, < Median baseline age, 

• Sex:    Male, Female 

• Baseline NYHA:  II, III/IV 
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• Etiology of Heart Failure:    Ischemic, Non-ischemic  

• MR Etiology:     Primary MR, Secondary MR 
To ensure sufficient interpretability in the results, the subgroup analyses are conditioned on having at least 
30 subjects in each subgroup to facilitate statistical analysis, e.g. logistic regression model with interaction 
term.  
2.8.1 Subgroup Analysis – Randomized Cohort 
For the Randomized Cohort, for each subgroup analysis, a Cox regression model will include the following 
covariates: treatment group, subgroup, and treatment group by subgroup interaction.  If the interaction 
term is significant at the 15% significance level, this may be indicative of a meaningful interaction.  
2.8.2 Subgroup Analysis – Non-Repairable Cohort 
For the Non-repairable Cohort, for each subgroup analysis, a Log-rank test will be used to test the primary 
endpoint at the 5% significance level.  
2.8.3 Subgroup Analysis – Severe MAC Cohort 
For the Severe MAC Cohort, for each subgroup analysis, a Log-rank test will be used to test the primary 
endpoint at the 5% significance level.  
If the test of a subgroup is significant, additional analyses will be performed to determine how each level 
of the subgroup contributes to the interaction or subgroup effect, and plots of the primary endpoint event 
rates by the treatment group (if applicable) and subgroup level will be produced to guide the interpretation 
of the statistically significant effect. 
Note: all subgroup analyses are for a more comprehensive understanding of the device performance and 
safety profile and are not intended for labeling claims. 
 
2.9  Handling of Missing Data 
Analysis will be performed on all evaluable data. Missing 12-month KCCQ score, 6MWD and NYHA 
Classification will be imputed from nearest post 12 months value, within 365 days of scheduled 12-month 
visit, if applicable.  Missing 30-day MR measurement will be imputed from nearest post-procedure MR 
measurement obtained from the core lab, within 365 days of the scheduled 1-month follow-up visit, if 
applicable.  Subjects unable to perform the 6MWT due to heart failure symptoms will have a distance of 0 
imputed for that visit. 
To understand the impact of missing data on the clinical outcomes, sensitivity analysis for the primary 
endpoints in all cohorts will be conducted in the form of a tipping point analysis as described in Appendix 
V. 
 
2.10  Poolability Issue 
All analyses will be performed by pooling data across study sites for the Randomized, Non-repairable and 
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Severe MAC Cohorts, respectively.  Analysis will be conducted within each cohort to assess poolability of 
the primary endpoint across clinical trial sites.   
For the Randomized cohort, a Cox regression model will be utilized for analyzing the primary endpoint, 
which will include the following covariates: treatment group, site, and treatment group by site interaction. 
The site interaction effect will be tested at 15% significance level.   
For the Non-repairable and Severe MAC Cohorts, a Cox regression model will be used to test for site effect 
at a 15% significance level.    
For both study cohorts, if heterogeneity of outcomes across sites is found, sensitivity analysis on the 
primary endpoint using random effects model (site as a random effect) will be explored.  In addition, subject 
demographics and baseline clinical and echocardiography characteristics will be examined for possible 
impact on the primary endpoints. 
The SUMMIT trial will have approximately 80 sites.  It is likely that there will be wide variation in the number 
of subjects enrolled across sites (due to differences in site start-up times and differences in subject volumes 
enrolled at sites).  If model convergence is not achieved due to the large number of sites, sites will be 
categorized into the categories described below. The model will then include the effects of site category.  
In addition, a descriptive summary of events will be provided by site. 

• Large: Sites with more than 10 subjects 

• Medium Large: Sites that enroll between 6 and 10 subjects 

• Medium: Sites that enroll between 3 and 5 subjects 

• Small: Sites that enroll fewer than 3 subjects 

 
2.11  Multiplicity Issues 
The SUMMIT trial will be considered as three independent Cohorts: a Randomized cohort, a Non-
repairable cohort and a Severe MAC Cohort. There is no multiplicity adjustment among the three cohorts.  
2.11.1 Multiplicity – Randomized Cohort  
For the Randomized cohort, hypothesis testing is planned for one primary endpoint and five secondary 
endpoints.  If the primary endpoint is met, secondary endpoints will be evaluated for labeling claims.  The 
first two and the group of the last three secondary endpoints will each be tested at the one-sided 
significance level of 2.5% and sequentially in the following order: 

1. Freedom from MR > mild (1+) at 30 days 
2. Survival free of MV reintervention or reoperation at 12 months 
3. The following three, as a group 

• Improvement in KCCQ by at least 10 points at 12 months from baseline 
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• Proportion of NYHA Functional Classification of I or II at 12 months 

• Improvement in Six-Minute Walk Test Distance by at least 50 meters at 12 months from 
baseline 

The group of the last three secondary endpoints will be tested using the Hochberg procedure [8] for 
multiplicity adjustment at the one-sided significance level of 2.5%: 

• Improvement in KCCQ by at least 10 points at 12 months from baseline 

• Proportion of NYHA Functional Classification of I or II at 12 months 

• Improvement in Six-Minute Walk Test Distance by at least 50 meters at 12 months from baseline 
The Hochberg procedure is described as follows: 

1. Sort the individual p-values in ascending order 
2. Assign ranks to the p-values.  For example, the smallest has a rank of 1, the second smallest has 

a rank of 2. 
3. Calculate each individual p-value’s Hochberg critical value, using the formula (1/(m+1-i))α, where: 

o i = the individual p-value’s rank, 
o m = total number of tests (3 tests in this family) 

Compare the original p-values to the Hochberg critical value from Step 3; find the largest p value, plargest, 
that is smaller than its corresponding critical value.  All p-values ≤ plargest are considered significant. 
Finally, if all secondary endpoints are met, superiority of the primary endpoint will be tested using the 
Fisher’s exact test at 5% significance level.  Superiority will be established if the p-value of the resultant 
test is less than 5% and the observed freedom from all-cause mortality or HFH rate at 12 months in the 
Treatment group is greater than that in the Control group. 
 
2.11.2 Multiplicity – Non-Repairable Cohort  
For the Non-repairable Cohort, hypothesis testing is planned for one primary endpoint and five secondary 
endpoints.  If the primary endpoint is met, the secondary endpoints will be evaluated for labeling claims. 
The five secondary endpoints will each be tested sequentially, as described in Section 2.3.2.2 above, in 
the following order: 

1. Improvement in KCCQ at 12 months from baseline 
2. Proportion of NYHA Functional Classification of I or II at 12 months 
3. Improvement in Six-Minute Walk Test Distance at 12 months from baseline 
4. Improvement in KCCQ at 6 months from baseline 
5. Improvement in Six-Minute Walk Test Distance at 6 months from baseline 
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2.11.3 Multiplicity – Severe MAC Cohort  
For the Severe MAC Cohort, hypothesis testing is planned for one primary endpoint and six secondary 
endpoints.  If the primary endpoint is met, secondary endpoints will be evaluated for labeling claims.  The 
six secondary endpoints will each be tested sequentially, as described in Section 2.3.3.2 above, in the 
following order: 

1. Freedom from MR > mild (1+) at 30 days post index procedure 
2. Improvement in KCCQ at 12 months from baseline 
3. Proportion of NYHA Functional Classification of I or II at 12 months 
4. Improvement in Six-Minute Walk Test Distance at 12 months from baseline 
5. Improvement in KCCQ at 6 months from baseline 
6. Improvement in Six-Minute Walk Test Distance at 6 months from baseline 

 
2.12 Adjustment for Covariates 
Unless otherwise specified, no adjustments for covariates will be made for any of the variables in the 
analysis. 
 
2.13 Sensitivity Analysis 
2.13.1 COVID-19 
To understand the impact of the COVID-19 pandemic on the clinical outcomes, sensitivity analysis for the 
primary endpoints in all cohorts will be conducted by including all follow-up data and all the CEC 
adjudicated events, regardless of COVID-19 relatedness.  
Subjects who do not experience any primary endpoint event and are alive will be censored on the date of 
their last information available. Subjects who exit from the study without experiencing any primary endpoint 
event will be censored on the date of exit.  Duration of follow-up will be calculated from the date of 
registration for the ITT population for the Randomized Cohort. Duration of follow-up will be calculated from 
the date of index procedure for the AP populations for the Non-repairable and Severe MAC Cohorts. 

3.0  DESCRIPTIVE ENDPOINTS AND ADDITIONAL DATA  

3.1 Baseline and Demographic Characteristics  
The following baseline and demographic variables will be summarized for the subjects enrolled: gender, 
age, ethnicity, race, height, weight, medical history, health status, quality of life, functionality, MR 
classification and quantification, echocardiographic measures, medications, etc.   
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3.2 Adverse Events 
All serious adverse device or procedure effects and UADEs will be summarized for all subjects who are 
randomized (ITT population of Randomized cohort) or underwent an attempted procedure (AP population 
for Non-repairable or Severe MAC Cohorts) in this trial in terms the number of events, the percentage of 
subjects with events.  All CEC adjudicated adverse events will also be summarized similarly for all mITT, 
PP and AP populations. Moreover, COVID-19 related AEs will be summarized in terms of number of events, 
the percentage of subjects with events per MedDRA code. 
3.3 Subject Early Termination 
Subject early termination reasons including death, withdrawal, lost-to-follow-up, etc. will be summarized 
by treatment group at all scheduled visits 
3.4 Protocol Deviation  
Protocol deviations will be summarized for subjects with reported protocol deviations in the Randomized, 
Non-repairable, and Severe MAC Cohorts, separately. COVID-19 related protocol deviations will also be 
summarized. 
 
3.5 Descriptive Endpoints or Additional Data 
The following descriptive endpoint will be analyzed for Randomized, Non-repairable and Severe MAC 
Cohorts. 
3.5.1 Clinical Endpoints 
The clinical endpoints, described in Section 1.4.3, will be reported using descriptive statistics as described 
in Section 2.2. 
3.5.2 MVARC Endpoints  
The MVARC endpoints, Technical Success, Procedure Success, Device Success, and Patient Success, 
described in Section 1.4.3, will be reported using descriptive statistics as described in Section 2.2. 
3.5.3 Echocardiographic Endpoints 
The echocardiographic endpoints, as described in Section 1.4.3, will be reported at baseline, discharge, 
3 months, 6 months, 12 months, and then annually through 5 years using descriptive statistics as described 
in Section 2.2.  
3.5.4 Device and Procedure-Related Endpoints 
The following device and procedure-related acute endpoints will be reported: 

• Implant Rate: defined as the rate of successful delivery and deployment of Tendyne device with 
retrieval of the delivery catheter 

• Device Time: defined as the time elapsed from the start of the apex penetration to the time the 
tether tensioning ends 



                                                           CL1004899 Rev.K 
Study Name:  SUMMIT 

                                                        Jun 20 2022 

Statistical Analysis Plan 
 

 
 
Statistical Analysis Plan Version E CS0004-P                                                                                                 Page 26 of 56 

This confidential document is the property of Abbott and shall not be reproduced, distributed, disclosed or used without the 
express written consent of Abbott. 

 
                                                                                                                   
  

• Device Procedure Time: defined as the time elapsed from the first incision to the time of skin closure 

• Total Procedure Time: defined as the time elapsed from the start time of anesthesia to time of skin 
closure 

• Fluoroscopy duration: defined as the duration of exposure to fluoroscopy during the procedure   
3.5.5  Analysis of Roll-In Subjects 
Data from roll-in subjects will be analyzed using similar descriptive statistics as described for the Non-
repairable cohort.  Data from roll-in subjects may be used to support regulatory approval in some 
geographies.  
3.5.6  Analysis of Tendyne GEN II Subjects 
Data through 30 days from subjects in the Roll-in and Non-repairable cohorts, in whom the TendyneTM 
Transcatheter Mitral Valve System was attempted with the second generation of Delivery System (GEN 
II), maybe used to support conformity requirements for future regulatory submissions of the TendyneTM 
Transcatheter Mitral Valve System. 

3.5.7  Analysis of Subjects Excluded from Non-repairable Cohort 
Data from subjects enrolled in the Non-randomized cohort prior to publication of the criteria by Lim et al. 
but do not satisfy the revised criteria by Lim et al. will be separately analyzed using similar descriptive 
statistics as described for the Non-repairable cohort.  

4.0 DOCUMENTATION AND OTHER CONSIDERATIONS  

All analyses will be performed using SAS for Windows, version 9.2 or higher.  
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5.0 ACRONYMS AND ABBREVIATIONS 

Acronym Definition Acronym Definition 
6MWD/T Six Minute Walk Distance/Test LVESD Left Ventricular End Systolic Dimension 
AE Adverse Event LVESV Left Ventricular End Systolic Volume 
CABG Coronary Artery Bypass Grafting LVOT Left Ventricular Outflow Tract 
CEC Clinical Events Committee MI Myocardial Infarction 
CIP Clinical Investigational Plan MR Mitral Regurgitation 

COPD Chronic Obstructive Pulmonary 
Disease MV Mitral Valve 

CRT Cardiac Resynchronization Therapy MVARC Mitral Valve Academic Research 
Consortium 

CT Computerized Tomography MVRR Mitral Valve Repair / Replacement 
CV Cardiovascular NYHA New York Heart Association 
CVA  Cerebrovascular Accident PAS Pulmonary Artery Systolic pressure 
DD Device Deficiency PCI Percutaneous Coronary Intervention 
DSMB Data and Safety Monitoring Board PROM Predicted Risk of Mortality 
EROA Effective Regurgitant Orifice Area QoL Quality of Life 

FDA  U.S. Food and Drug Administration RCT Randomized Control Trial 

HF Heart Failure RVSP Right Ventricular Systolic Pressure 
HFH Heart Failure Hospitalization SAE Serious Adverse Event 
ICD Implantable Cardioverter Defibrillator SEC Subject Eligibility Committee 

KCCQ Kansas City Cardiomyopathy 
Questionnaire STS Society of Cardiothoracic Surgeons 

LV Left Ventricle TEE Transesophageal Echocardiogram 

LVEDD Left Ventricular End Diastolic 
Dimension TTE Transthoracic Echocardiogram 

LVEDV LVEDV Left Ventricle End Diastolic 
Volume TMVI Transcatheter Mitral Valve Implantation 

LVEF Left Ventricular Ejection Fraction UADE Unanticipated Adverse Device Effect 
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7.0 APPENDICES 

APPENDIX I. JUSTIFICATION OF NON-INFERIORITY MARGIN AND PERFORMANCE GOAL IN THE 
HYPOTHESIS TESTS 

A. Randomized Cohort: Non-inferiority Margin for Primary Endpoint 
Two recent RCTs, COAPT and MITRA-FR, reported the rates of death and HFH in patients with severe 
secondary MR treated with either medical therapy-only or medical therapy + MitraClip. The COAPT trial 
reported a 12-month rate of death of HFH of 46.5% in the Guideline Direct Medical Therapy (GDMT)-only 
group and 33.9% in the MitraClip+GDMT cohort. The MITRA-FR study reported a 12-month rate of death 
of HFH of 51.3% in the GDMT-only cohort and 54.6% in the MitraClip+GDMT cohort. A key finding from 
both of these studies was that patients with very dilated left ventricles but less than severe MR per ASE 
guidelines did not receive additional benefit from MitraClip over GDMT-only. This outcome is reflected in 
the overall MITRA-FR results, as well as a subgroup analysis of COAPT of patients with EROA <0.3 cm2 
and LVEDVI > 96 ml/m2, where rates of death and HFH were 33.1% in the medical therapy-only cohort 
and 27.8% in the medical therapy + MitraClip cohort (p=0.83). Excluding this subgroup of patients where 
MitraClip did not demonstrate additional benefit over GMDT, the COAPT data show a 12-month rate of 
death of HFH of 50.2% in the GDMT-only cohort and 31.5% in the MitraClip+GDMT cohort, which is a 
18.7% difference between groups. Therefore, the non-inferiority (NI) margin for this trial of 12.5% is 
appropriate as it is less than the observed reduction in a composite of death or HFH demonstrated by 
MitraClip therapy over GDMT-only in COAPT (18.7%). 
In addition to the results from these RCTs, a literature review was conducted to estimate mortality and 
HFH hospitalization rates at 12 months in patients with symptomatic, severe secondary MR who are 
medically managed (see the Appendix II).  Based on the reported results, the median 12-month mortality 
rate in patients with severe secondary MR who are medically managed is calculated as 30.7%.  The 
median HFH rate observed in these studies at 12 months was 38.8%.  
The rate of the composite of death or HFH at 12 months in patients with severe secondary MR who are 
medically managed is derived from the following: 

• 12-month mortality rate expected to be 30.7%  

• 12-month HFH rate expected to be 38.8% 

• Percentage of patients who experience both HFH and mortality (and hence should be counted only 
once): 17% (estimated based on the average overlap between CV hospitalizations and mortality of 
15% for patients who underwent mitral valve repair, and 18% for patients who underwent mitral 
valve replacement in the CMS database) 

Therefore, the rate of the composite of death or HFH at 12 months in patients with severe secondary MR 
who are medically managed is estimated to be 58% (calculated as (1-0.17) x (30.7%+38.8%)). Assuming 
a 35% event rate in the Tendyne-treated population, the clinical acceptable event rate is 47.5% (calculated 
as 35% + 12.5%). 
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Based on the literature review, a 12-month MAR of 47.5% (associated with an NI margin of 12.5%) is within 
the expected event rate of 58% for the composite of mortality or HFH (see Figure 1).  Hence, an NI margin 
of 12.5% is clinically-appropriate for this trial. 

 
Figure 1. Non-inferiority Margin for Tendyne with respect to MitraClip  

 

B. Randomized Cohort-Secondary Endpoints: 
 

Non-inferiority Margin for Freedom from All-cause Mortality and MV reintervention at 12 months  
Data from the Tendyne CE Mark Study and COAPT (MitraClip) were used to establish expected rates of 
survival free of MV reintervention at 12 months. In COAPT, the 12-month mortality rate in the 
MitraClip+GDMT group was 19.1%, while 4% of patients underwent a MV reintervention over 24 months. 
In the Tendyne CE Mark study, overall mortality was 26%, and 3% of patients required reintervention 
through 12 months. However, this study was comprised of the first 100 patients treated with the Tendyne 
system and may overestimate the mortality and reintervention rates in SUMMIT. Retrospective analysis of 
the Tendyne CE Mark data identified that patients with MR ≥ III by ASE guidelines, which aligns with the 
eligibility criteria for SUMMIT, experienced 18.8% mortality at 12 months, which is very comparable to the 
MitraClip group in COAPT (19.1%). Based on these data, the rate of freedom from death or MV 
reintervention is assumed to be the same for both MitraClip- and Tendyne-treated patients in SUMMIT, 
and is estimated to be 75%. The non-inferiority margin of 10% for this secondary endpoint is determined 
as 40% of the base event rate of 25% (100% – 75%). 
 
Non-inferiority Margin for Improvement in KCCQ by at least 10 points at 12 months from baseline; 
NYHA I/II at 12 months and Improvement in 6MWD by at least 50 meters at 12 months from baseline 
The COAPT trial results showed that there was significant improvement in quality of life, functional and 
walking capacity for the MitraClip+GDMT group compared to the GDMT-only group.  

• The observed difference in proportion of subjects who had at least 5 points KCCQ improvement 
at 12 months from baseline between the MitraClip+GDMT and GDMT-only groups was 14.2% 
(95% CI [4.7%, 23.3%]).  
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• The observed difference in proportion of subjects who had NYHA Class I//II at 12 months was 
22.6% (72.2% in the MitraClip+GDMT group and 49.6% in the GDMT-only group, respectively).  

• The observed difference in proportion of subjects who had at least 50 meters improvement in 
6MWD at 12 months from baseline between the MitraClip+GDMT and GDMT-only groups was 
14.0% (95% CI [4.2%, 23.2%]).   

Hence, a 15% non-inferiority margin is set for Tendyne with respect to MitraClip for the following secondary 
endpoints of the randomized arm  

• Improvement in KCCQ by at least 10 points at 12 months from baseline 

• Proportion of NYHA Functional Classification of I or II at 12 months 

• Improvement in Six-Minute Walk Test Distance by at least 50 meters at 12 months from baseline 
Furthermore, with a non-inferiority margin of 15% for these 3 secondary endpoints, a total sample size of 
382, assuming 30% attrition rate at 12 months due to death, withdrew, missed visits, and the expected 
performance of MitraClip similar in COAPT study, in order to achieve individual endpoint success, the 
observed success rates in the above 3 secondary endpoints for the Tendyne group cannot be more than 
5% worsening than the observed success rates for the MitraClip group. In another word, if the Tendyne is 
demonstrated non-inferiority to MitraClip in these secondary endpoints with 15% margin in the randomized 
cohort, Tendyne group is expected to show similar improvement over patients who treated with GDMT, as 
observed in the COAPT trial.   
 

C. Non-Repairable Cohort: Performance Goal for the Primary Endpoint 
Data from the Tendyne CE Mark Study are used to estimate the primary endpoint event rate in the Non-
repairable cohort. The study population included subjects with severe mitral regurgitation of primary or 
secondary etiology who are not suitable candidates for conventional surgical treatment.  Based on data 
from 191 subjects from a May 28, 2021 cut-off date, the mortality or HF hospitalization rate at 12 months 
for subjects was 45.9%.  As a result of experienced gained since the CE Mark Trial, the primary endpoint 
event (freedom from all-cause mortality and HFH) rate at 12 months in the Non-repairable Cohort is 
assumed to be 54% (=100% - 46%).  
Because the Non-repairable cohort is intended to enroll subjects that are not suitable for MitraClip, and 
thus at higher risk, the event rate for this population without any treatment is expected to be higher than 
the observed event rate in the COAPT GDMT-only group. The composite death or HFH event rate at 12 
months in the GDMT-only group was 46.2%, with a 95% confidence interval of [40.8%, 52%]. The upper 
bound of the 95% confidence interval of the GDMT-only group (52%) was adjusted by 5% on relative risk 
scale, i.e. 52% x 1.05 = 55%. Hence, the PG of the Non-repairable cohort primary endpoint (freedom from 
all-cause mortality and HFH at 12 months) rate is set at 45% (i.e. 100% - 55%).  
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D. Severe MAC Cohort: Performance Goal for the Primary Endpoint 
The COAPT trial results demonstrated a reduction in the rate of death or heart failure hospitalization at 12 
months for the MitraClip+GMDT group compared to the control group (GDMT-only).  The composite death 
or HFH event rates at 12 months and associated 95% confidence intervals were 33.5% [28.5%,39.2%] 
and 46.2% [40.8%,52%] for the MitraClip+GDMT and GDMT-only groups, respectively.  
Because the Severe MAC Cohort is intended to enroll patients with both MR (or MS) and MAC, it is 
expected to have the event rate higher than the observed event rate in GDMT-only group without any 
treatment. Hence, the PG of the MAC primary endpoint is based on the upper bound of the 95% confidence 
interval of the GDMT-only group (52%) with 10% relative risk adjustment, i.e. 52% x 1.1 = 57%.  
The composite death or HFH event rate at 12M for MAC patients is expected to be similar to the 
MitraClip+GDMT group estimated in COAPT, or slightly higher due to the additional presence of MAC, so 
it is assumed to be 40%, which is about the upper bound of the 95% confidence interval of the 
MitraClip+GDMT group in COAPT. Hence, the Severe MAC Cohort primary endpoint (freedom from all-
cause mortality and HFH at 12M) rate for Tendyne is assumed to be 60% (100% - 40%).  
 

E. Severe MAC Cohort-Secondary Endpoints 
Performance Goal for Freedom from MR > mild (1+) at 30 days post procedure 
Results from existing registries using commercially approved, balloon-expandable aortic prostheses were 
used to establish a performance goal. The largest TMVR in MAC registry to date (n=116) had mild or 
greater MR in 37.8% post-procedure [5]. At 30 days, MR was mild or greater in 15.5% in this cohort; 
however, there was significant early mortality (25%) that may have led to survival bias. The more recent 
MITRAL registry had improved survival at 30 days, but still observed mild or greater MR in 20% of patients 
[6,7]. Therefore, a performance goal of 75% freedom from MR > mild (1+) was selected. The expected 
rate of freedom from MR > 1+ in patients treated with Tendyne is estimated to be 90%, which is a 
conservative estimate based on the results from Tendyne in non-MAC patients (MR none/trace in 98% of 
patients), understanding that the rigid and complex annular geometries typical of MAC patients will likely 
result in less frequent MR elimination in the Severe MAC cohort. 
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APPENDIX II. LITERATURE REVIEW ON 12-MONTH MORTALITY AND HOSPITALIZATION DATA 
A literature search was conducted to characterize 12-month mortality and hospitalization rates in patients 
treated medically or with surgical repair or replacement. A full report on search terms use to conduct the 
literature search is on file at Abbott.  A summary is provided below.  

• Mortality in high surgical risk MR patients varies depending on the cohort’s characteristics such 
as advanced age, LV dysfunction, and other underlying debilitating co-morbidities.  

• In patients with MR who do not undergo percutaneous or surgical intervention for their MR, 
historical and contemporary studies report 1-year mortality in the range of 11.8% to 49.0% (Table 
2).   

• 1-year mortality in surgical patients with ischemic MR is 14.3% in those undergoing mitral valve 
(MV) repair and 17.6% in those undergoing MV replacement (Table 3). 

Table 1.  Summary of 1-Year Mortality and Hospitalizations for Heart Failure by Treatment Type 

 

 

Treatment 1-Year Mortality  
(median) 

HF Hospitalizations at 1 Year 
(median) 

Optimal Medical Therapy 30.7% 38.8% 

MV Repair 14.3% n/a 

MV Replacement 17.6% n/a 
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Table 2.  One-Year Mortality and Heart Failure Hospitalizations in Patients Treated with Optimal Medical Therapy (OMT) 
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Reference  Therapy N 1-Year 
Mortality 

1-Year HF 
Hospitalizations Notes 

Mirabel et al 2007 Medical 174 11.80% n/a 39.4% FMR (N=117).  19 of 193 OMT patients 
ultimately underwent MR surgery 

van Bommel et al 2011 Medical 43 12.00% n/a CRT non-responders 

García-Cosío et al 2017 Medical 746 18.50% n/a Data from the Spanish HF Research Network 
(REDINSCOR).  FMR with LVEF <40% 

Armeni et al 2016 Medical 151 19.10% 0.70 ± 1.17 54% FMR (N=82).  Causes of re-hosp not 
specified 

Goel et al 2014 Medical 1095 20.00% 41.00% 74% FMR (N=814) 
Asgar et al 2017 Medical 42 24.00% 0.57 # CHF Hospitalizations/patient 

Patel et al 2004 Medical 558 26.00% n/a 30% 1-year mortality in patients with ischemic 
cause of MR (N~302) 

Kaneko et al 2014 Medical 104 26.00% 36.50% Retrospective FMR cohort from Japan 
Trichon et al 2003 Medical 345 27.10% n/a Patients with LV dysfunction and HF 
Benito-González et al 2017 Medical 551 29.04% n/a Meta-analysis of 5 studies 
Bursi et al 2005 Medical 89 30.00% n/a  

Velazquez et al 2015 Medical 351 31.40% n/a 90.3% FMR (N=317) 
Velazquez et al 2015 Medical 239 32.00% n/a 90.8% FMR (N=217) 
Samad et al 2015 Medical 1094 32.00% n/a Medically managed cohort from Duke 
Duke Subgroup Analysis1 Medical 317 32.10% n/a All 351 FMR match 
Swaans et al 2014 Medical 59 32.30% n/a 81.3% FMR (N=48) 
Duke Subgroup Analysis1 Medical 213 34.80% n/a 0.25 caliper match 
Giannini et al 2016 Medical 60 35.70% 33.10% p=0.04 MitraClip vs OMT 
Grigioni et al 2001 Medical 194 40.00% n/a  
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Koelling et al 2002 Medical 272 40.70% n/a Severe MR (N=272).  1-year mortality in 
moderate MR was 29.4% (N=427) 

Whitlow et al 2012 Medical 36 44.70% n/a 63.9% FMR (N=25) 

Cioffi et al 2005 Medical 35 49.00% >40% 

58% (N=20) with ischemic etiology of HF.  
Hospitalizations for worsening CHF (MR 
0+33%, MR 1+ 33%,MR 2+ 37%, MR 3+ 61%, 
MR 4+ 43%) 

Armoiry et al 2013 Medical 62 n/a 2.5 ± 2.6 
Number of hospitalizations for CHF < 12 
months 

 

Table 3.  One-Year Mortality and Heart Failure Hospitalizations in Randomized Patients 

Reference  Therapy N 1-Year 
Mortality 

1-Year HF 
Hospitalizations Notes 

Acker et al 2014 MV repair 126 14.30% 13.5% CTSN trial.  Severe ischemic MR 
Acker et al 2014 MV replacement 125 17.60% 11.2% CTSN trial.  Severe ischemic MR 

 

 
1 Report on file.  Abbott Vascular 2017. 
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APPENDIX III: DIAGRAM OF TRIAL DESIGN AND ENDPOINTS 
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APPENDIX IV: R-CODE FOR SAMPLE SIZE CALCULATIONS   

# R 3.0.2 
# SUMMIT Randomized arm COVID-19 censoring simulation 
 
library(survival) 
 
 
eventrate<-c(.35) #Tendyne & MitraClip(event rate= 35%) 
wthdrwlrate<-c(0.10) # SUMMIT ASSUMPTION ATTRITION RATE 10% 
covid19rate<-c(0.05) #COVID 19 ATTRITION RATE 
nsub<-c(191) # number of subjects in each group 
NI<-0.125 #Non-inferiority margin 
lcov<-length(covid19rate) 
powers<-matrix(data = NA, ncol= 2, nrow=lcov) 
colnames(powers)<-c("covid19 rate","Power") 
 
   
      power<-0.0 
       
elam <- -log(1-eventrate[1])/365  # event rate at 12 months device 
wlam <- -log(1-wthdrwlrate[1])/365  # withdrawal at 12 months 
 
 
 
nsim <- 2000                   #number of simulations 
MCsurvest <- numeric(nsim)  # MitraClip survival estimate 
MCerrest <- numeric(nsim)  # MitraClip standard error estimate 
Tndynsurvest <- numeric(nsim)  # Tendyne survival estimate 
Tndynerrest <- numeric(nsim)  # Tendyne standard error estimate 
zdiff <- numeric(nsim)  # Z-score for difference of estimates 
pval <- numeric(nsim)  # p-val for difference of estimates 
set.seed(101) 
for (l in 1:lcov){ 
  clam <- -log(1-covid19rate[l])/365 
for (k in 1:nsim) {    # loop 
  n<-nsub[1]   #sample size for each group 
  fuMC <- rep(365, n)  # maximum follow-up to analyze 
  wdMC <- ceiling(rexp(n, wlam))  # simulate time to normal withdrawal 
  cvMC <- ceiling(rexp(n, clam))  # simulate time to COVID19 withdrawal 
  wtsMC<-cbind(wdMC,cvMC) 
  wtMC<-apply(wtsMC,1,min) # take earliest withdrawal time between normal/covid 
  fuMC[wtMC<fuMC] <- wtMC[wtMC<fuMC] # f-u reduced due to death/withdrawal 
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  evMC <- rep(0, n)  # 1 if having event within 12 months 
  etMC <- rexp(n, elam)  # simulate time to safety event 
  evMC[etMC<=fuMC] <- 1 
  fuMC[etMC<fuMC]<- etMC[etMC<fuMC] # f-u or time to first event, whichever earlier 
  fuMC <- ceiling(fuMC)  # convert to integer days as observed 
  MCsurvest[k] <- summary(survfit(Surv(fuMC, evMC)~1, 
                            conf.type="plain", conf.int=0.95), times=365)$surv  #Control Survival estimate 
  MCerrest[k] <- summary(survfit(Surv(fuMC, evMC)~1, 
                                  conf.type="plain", conf.int=0.95), times=365)$std.err  #Control Survival estimate 
error 
  
################################################################################### 
  fuTndyn <- rep(365, n)  # maximum follow-up to analyze 
  wdTndyn <- ceiling(rexp(n, wlam))  # simulate time to normal withdrawal 
  cvTndyn <- ceiling(rexp(n, clam))  # simulate time to COVID19 withdrawal 
  wtsTndyn<-cbind(wdTndyn,cvTndyn) 
  wtTndyn<-apply(wtsTndyn,1,min) # take earliest withdrawal time between normal/covid 
  fuTndyn[wtTndyn<fuTndyn] <- wtTndyn[wtTndyn<fuTndyn] # f-u reduced due to death/withdrawal 
   
  evTndyn <- rep(0, n)  # 1 if having event within 12 months 
  etTndyn <- rexp(n, elam)  # simulate time to safety event 
  evTndyn[etTndyn<=fuTndyn] <- 1 
  fuTndyn[etTndyn<fuTndyn]<- etTndyn[etTndyn<fuTndyn] # f-u or time to first event, whichever earlier 
  fuTndyn <- ceiling(fuTndyn)  # convert to integer days as observed 
   
  Tndynsurvest[k] <- summary(survfit(Surv(fuTndyn, evTndyn)~1, 
                            conf.type="plain", conf.int=0.95), times=365)$surv  #Test Survival estimate 
  Tndynerrest[k] <- summary(survfit(Surv(fuTndyn, evTndyn)~1, 
                                  conf.type="plain", conf.int=0.95), times=365)$std.err  #Test Survival estimate error 
  zdiff[k]<-(Tndynsurvest[k]-(MCsurvest[k]-NI))/sqrt(Tndynerrest[k]^2 + MCerrest[k]^2) # Z-score for 
difference 
  pval[k] <- 1-pnorm(zdiff[k],0,1)  #p value for difference 
} 
 
# Power 
pass<-which(pval < 0.05) 
 
power<- length(pass)/nsim 
powers[l,1]<-covid19rate[l] 
powers[l,2]<-power 
 
    } 
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# R 3.0.2 
# SUMMIT Non-Repairable arm COVID-19 censoring simulation 
 
library(survival) 
 
cntrlrate<-c(0.55)# PERFORMANCE GOAL (event rate = 55%) 
eventrate<-c(.46) #SUMMIT ASSUMPTION (event rate= 46%) 
wthdrwlrate<-0.10 # SUMMIT ASSUMPTION ATTRITION RATE 10% 
covid19rate<-c(0.05,0.1) #COVID 19 ATTRITION RATE 
nsub<-c(305) 
#nsub<-seq(20,80,20) 
#lctr<-length(cntrlrate) 
#ltest<-length(eventrate) 
#lsub<-length(nsub) 
lcov<-length(covid19rate) 
powers<-matrix(data = NA, ncol= 2, nrow=lcov) 
colnames(powers)<-c("covid19 rate","Power") 
 
   
      power<-0.0 
       
elam <- -log(1-eventrate[1])/365  # event rate at 12 months device 
wlam <- -log(1-wthdrwlrate[1])/365  # withdrawal at 12 months 
 
 
n <- nsub[1]    # number of patients in Device group 
nsim <- 2000 
low <- numeric(nsim)  # 95% lower confidence bound 
set.seed(100) 
for (l in 1:lcov){ 
  clam <- -log(1-covid19rate[l])/365 
for (k in 1:nsim) {   # loop 
  fu <- rep(365, n)  # maximum follow-up to analyze 
  wd <- rexp(n, wlam)  # simulate time to normal withdrawal 
  cv <- rexp(n, clam)  # simulate time to COVID19 withdrawal 
  wts<-cbind(wd,cv) 
  wt<-apply(wts,1,min) # take earliest withdrawal time between normal/covid 
  fu[wt<fu] <- wt[wt<fu] # f-u reduced due to death/withdrawal 
   
  ev <- rep(0, n)  # 1 if having event within 12 months 
  et <- rexp(n, elam)  # simulate time to safety event 
  ev[et<=fu] <- 1 
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  fu[et<fu]<- et[et<fu] # f-u or time to first event, whichever earlier 
  fu <- ceiling(fu)  # convert to integer days as observed 
   
  # 95% LCB based on K-M estimate 
  low[k] <- summary(survfit(Surv(fu, ev)~1, 
                            conf.type="plain", conf.int=0.95), times=365)$lower 
} 
 
# Power 
power<-mean(low > 1-cntrlrate[1]) # lower bound KM surv estimate > 1-PG 
powers[l,1]<-covid19rate[l] 
powers[l,2]<-power 
 
    } 
 
 
# R 3.0.2 
# SUMMIT MAC arm COVID-19 censoring simulation 
 
library(survival) 
 
cntrlrate<-c(0.57)# PERFORMANCE GOAL (event rate = 56%) 
eventrate<-c(.40) #SUMMIT ASSUMPTION (event rate= 47%) 
wthdrwlrate<-0.10 # SUMMIT ASSUMPTION ATTRITION RATE 10% 
covid19rate<-c(0.05,0.1) #COVID 19 ATTRITION RATE 
nsub<-c(103) 
#nsub<-seq(20,80,20) 
#lctr<-length(cntrlrate) 
#ltest<-length(eventrate) 
#lsub<-length(nsub) 
lcov<-length(covid19rate) 
powers<-matrix(data = NA, ncol= 2, nrow=lcov) 
colnames(powers)<-c("covid19 rate","Power") 
 
   
      power<-0.0 
       
elam <- -log(1-eventrate[1])/365  # event rate at 12 months device 
wlam <- -log(1-wthdrwlrate[1])/365  # withdrawal at 12 months 
 
 
n <- nsub[1]    # number of patients in Device group 
nsim <- 2000 
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low <- numeric(nsim)  # 95% lower confidence bound 
set.seed(100) 
for (l in 1:lcov){ 
  clam <- -log(1-covid19rate[l])/365 
for (k in 1:nsim) {   # loop 
  fu <- rep(365, n)  # maximum follow-up to analyze 
  wd <- rexp(n, wlam)  # simulate time to normal withdrawal 
  cv <- rexp(n, clam)  # simulate time to COVID19 withdrawal 
  wts<-cbind(wd,cv) 
  wt<-apply(wts,1,min) # take earliest withdrawal time between normal/covid 
  fu[wt<fu] <- wt[wt<fu] # f-u reduced due to death/withdrawal 
   
  ev <- rep(0, n)  # 1 if having event within 12 months 
  et <- rexp(n, elam)  # simulate time to safety event 
  ev[et<=fu] <- 1 
  fu[et<fu]<- et[et<fu] # f-u or time to first event, whichever earlier 
  fu <- ceiling(fu)  # convert to integer days as observed 
   
  # 95% LCB based on K-M estimate 
  low[k] <- summary(survfit(Surv(fu, ev)~1, 
                            conf.type="plain", conf.int=0.95), times=365)$lower 
} 
 
# Power 
power<-mean(low > 1-cntrlrate[1]) # lower bound KM surv estimate > 1-PG 
powers[l,1]<-covid19rate[l] 
powers[l,2]<-power 
 
    } 
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APPENDIX V: TIPPING POINT ANALYSIS 
 
The primary endpoint of the SUMMIT study for the randomized cohort is a one-year composite endpoint 
(1) survival, (2) freedom from heart failure hospitalization at 12 months. Subjects are considered successes 
who reach their 12 months follow-up visit alive and without experiencing a heart failure hospitalization. 
Subjects who do not survive to or have experienced a heart failure hospitalization by their 12 months 
follow-up visit are considered failures. Subjects who have no mortality, no heart failure hospitalization 
recorded, nor completed one year follow up are censored at the date of their last information available. 
The primary endpoint analysis is a non-inferiority test with survival rates estimated by survival analysis 
based on the Kaplan-Meier method.    
 

To assess the missing data impact, tipping-point analysis will be performed on the ITT population using 
the un-adjusted Kaplan-Meier estimates of survival rates. 
 
The tipping-point analysis described in Yan, Lee and Li (2009) will be used.  First, let n1m and n2m be the 
number of censored subjects in the Tendyne and MitraClip arms, respectively. The procedure starts with 
selecting the censored subject from the Tendyne arm with the shortest censoring time, and counting the 
selected subject as a failure at its corresponding censoring time. Based on this new set of event subjects 
(one more event than the original dataset), estimate the survival rate and standard error, calculate the Z 
statistics and one-sided p-value of the non-inferiority test. If the conclusion of the non-inferiority test based 
on this calculated p-value is not consistent with the original conclusion of the primary analysis, the 
difference of the resulting failure events between the two arms among the censored subjects is a tipping 
point. If the conclusion is consistent with the original one, then select the censored subject from the 
Tendyne arm with the next shortest censoring time, count it as a failure, and repeat the analysis procedure. 
After all the censored subjects in the Tendyne arm are counted as failures, and the results of each case 
are evaluated, select the censored subject from the MitraClip arm with the shortest censoring time and 
count it as a failure, then repeat the whole procedure of counting censored subjects as a failure one at a 
time in the Tendyne arm in the sequence of ascending censoring time.     
 
The algorithm of tipping-point analysis is as follows: 
Preparation Step: Sort the censoring times of censored subjects in ascending order within the Tendyne 
and MitraClip arms, respectively, denoted by {𝐶(1)𝑇𝐷𝑁, 𝐶(2)𝑇𝐷𝑁 , … , 𝐶(𝑛1𝑚)

𝑇𝐷𝑁 } and {𝐶(1)𝑀𝐶 , 𝐶(2)𝑀𝐶 , … , 𝐶(𝑛2𝑚)
𝑀𝐶 }.  

 
Step 1: Let k2 = 0.  
 
Step 2: Let k1 = 0. 
 
Step 3: Calculate the event rates and standard errors in Tendyne and MitraClip arms using Kaplan-Meier 
method, and obtain Z test statistics and one-sided p-value for the non-inferiority test based on the current 
censoring sets. 
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Step 4: Let k1 = k1 +1, where k1  n1m.  Count the censored subject with censoring time 𝐶(𝑘1)

𝑇𝐷𝑁 as failure. 
 
Step 5: Repeat Steps (3) and (4) until k1 = n1m.  
 
Step 6: Let k2 = k2 +1, where k2  n2m, and count the censored subject with censoring time 𝐶(𝑘2)

𝑀𝐶 as failure. 
Continue Steps (2) to (5).  
 
In survival analysis, changing a censored subject to a failure at the corresponding censoring time impacts 
the estimate of the event rate at a certain time point. This algorithm allows us to analyze possible cases 
that may occur among the censored subjects using ascending order of their censoring times. 
 

To compare the difference between Tendyne and MitraClip, the results of the algorithm can be displayed 
by a two-dimensional plot. Figure 1 shows an example, from a previous study where the two arms that a 
total of 100 censored subjects are in the study, 50 subjects in Tendyne and 50 subjects in MitraClip.  If the 
number of patients who experience 1-year composite primary endpoint event, among the censored 
Tendyne subjects, exceeds those among the censored MitraClip subjects, by 30 or more, the current result 
of the non-inferiority test cannot be concluded at a one-sided significance level of 0.05. Therefore, tipping 
points are 30 or more 1-year composite primary endpoint events in the Tendyne arm in excess of those in 
the MitraClip arm.  
 

Figure 1 Tipping-point Analysis for 1-Year Composite Endpoint Event Rate. 
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In addition, the baseline demographics and risk factors may be compared between completers and 
censored subjects. The two-sample t-test and Fisher’s Exact test may be used to compare the difference 
between the completers and censored subjects for continuous and categorical covariates.    
 
The method of tipping point analysis for censored data described above will also be applied to the primary 
endpoints of the Non-Repairable and Severe MAC Cohorts, where the sequence of censored Tendyne 
subjects, sorted by ascending follow-up times, is used, with similar one-dimensional results being provided. 
 
Reference 
Yan X., Lee, S. and Li, N. Missing Data Handling Methods in Medical Device Clinical Trials. Journal of 
Biopharmaceutical Statistics. 2009, 19: 1085-1098. 
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APPENDIX VI: STATISTICAL ANALYSIS PLAN FOR MAC CONTINUED ACCESS Plan (CAP) 
 
 
Vi.1.0  SYNOPSIS OF STUDY DESIGN   
VI.1.1  Purpose of the Statistical Analysis Plan 
 
This statistical analysis plan (SAP) is to provide a detailed and comprehensive description of the planned 
methodology and analysis to be used for Protocol CS0004-P, version J, the SUMMIT Severe MAC clinical 
trial continuous access plan (CAP).   
 
VI.1.2 Clinical Investigational Objectives 
 
The objective of the SUMMIT Severe MAC CAP is to ensure continued access to the TendyneTM 
Transcatheter Mitral Valve System for subjects with severe MAC rendering the subject unsuitable for mitral 
valve surgery, while also providing additional experience for operators and supplementary safety and 
effectiveness data on the TendyneTM Transcatheter Mitral Valve System.  

 
1.3 Clinical Investigational Design 
This SUMMIT Severe MAC CAP is a prospective, single armed, multicenter clinical investigation of the 
TendyneTM Transcatheter Mitral Valve System for the treatment of eligible subjects with severe mitral 
annular calcification (MAC) for whom the site heart team deems transcatheter treatment is more 
appropriate than conventional mitral valve surgery, in which all subjects will receive treatment with the 
Tendyne system. 
The Severe MAC CAP will begin once the Severe MAC cohort of the SUMMIT trial (CS0004-P, version J) 
has completed enrollment. 
All subjects will be followed at 30 days, 90 days, 6 months, 12 months, and annually thereafter through 5 
years from the index procedure.  
 

VI.1.4 Endpoints 
VI.1.4.1 Primary Endpoints 

Freedom from all-cause mortality and heart failure hospitalization at 12 months post index 
procedure. 

VI. 1.4.2 Secondary Endpoints 
• Freedom from MR > mild (1+) in severity at 30 days post index procedure among survivors 

• Change in QoL, as measured by the KCCQ from baseline at 6 months and 12 months 

• Improvement of NYHA Functional Classification I or II at 12 months 
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• Change in 6MWD from baseline to 6 months and 12 months 
VI.1.4.3 Descriptive Endpoints 
Additional descriptive endpoints include: 
VI.1.4.3.1 Clinical Endpoints: 

• All-cause mortality, CV hospitalizations, all stroke or MV reintervention or reoperation, at 2 years 
post index procedure and then yearly through 5 years 

• Change from baseline in distance walked on the 6MWT at each follow-up visit 

• Change from baseline in QoL, as measured by the KCCQ at each follow-up visit 

• Change from baseline in health outcomes, as measured by the EQ-5D questionnaire, at each 
follow-up visit 

• Change from baseline in health outcomes, as measured by the 12-item Short Form Health Survey 
(SF-12), at each follow-up visit 

• NYHA Functional Classification at each follow-up visit 

• Number of days alive and out of hospital from the time of the index procedure to 12 months, and 
then yearly through 5 years 

• Length of index hospitalization for procedure 

• Annualized rate of heart failure hospitalizations 

• Change from baseline in BNP or NT pro-BNP levels, at all follow-up visits 

• All-cause mortality at 30 days, 1 year and then yearly through 5 years  
VI.1.4.3.2 MVARC Endpoints:  

• Technical Success 

• Device Success 

• Procedural Success 

• Patient Success 
The definitions for the above endpoints can be found in Appendix II of Protocol CS0004-P, the SUMMIT 
clinical trial. 
VI.1.4.3.3 Echocardiographic Endpoints: 
The following echocardiographic endpoints, as adjudicated by the Echocardiography Core Laboratory, will 
be reported at baseline, discharge, 1 month, 6 months, 12 months, and then annually through 5 years.  For 
continuous variables, change from baseline to each follow-up will also be reported:  

• MR severity grade 

• Effective Regurgitant Orifice Area (EROA) 
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• Regurgitant Volume 

• Regurgitant Fraction 

• Left Ventricle End Diastolic Volume (LVEDV) 

• Left Ventricular End Systolic Volume (LVESV) 

• Left Ventricular End Diastolic Dimension (LVEDD) 

• Left Ventricular End Systolic Dimension (LVESD) 

• Left Ventricular Ejection Fraction (LVEF) 

• Right Ventricular Systolic Pressure (RVSP) 

• Mitral Valve Area  

• Mean Mitral Valve Gradient 

• Mean Left Ventricular Outflow Tract Gradient 

• Cardiac Output 

• Forward Stroke Volume   
 

VI.2.0  ANALYSIS CONSIDERATIONS 
VI.2.1 Analysis Populations 
VI.2.1.2. Attempted Procedure (AP) Population 
The Attempted Procedure population will consist of subjects in whom a Tendyne procedure is attempted. 
 
VI.2.2 Statistical Methods 
There is no pre-specified hypothesis test for the Severe MAC CAP. Descriptive analysis will be performed 
to summarize baseline characteristics and endpoints, described in section VI.1.4 above, of the Severe 
MAC CAP. 

 

VI.2.2.2 Descriptive Statistics for Categorical Variables 
For categorical variables, such as sex and NYHA classification, results will be summarized with subject 
counts and percentages/rates, and with exact 95% Clopper-Pearson confidence intervals.  Differences 
between the two treatment groups, if applicable, will be summarized with the difference in proportions and 
the Newcombe score 95% confidence interval for the difference of two proportions.  
VI.2.2.3 Survival Analyses 
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Survival analysis will be conducted to analyze time-to-event variables. Subjects without events will be 
censored at their last known event-free time point when they stay in the study. Survival curves will be 
constructed using Kaplan-Meier estimates. 
 

VI.2.3  Endpoint Analysis 
As the Coronavirus Disease 2019 (COVID-19) pandemic has spread around the globe, the following 
analysis mechanism will be implemented to minimize the potential confounding effect from this emerging 
infectious disease for the trial primary and secondary endpoints set forth in assessing trial success and 
labeling claims.  In alignment with the guidance document “FDA Guidance on Conduct of Clinical Trials 
of Medical Products during the COVID-19 Public Health Emergency” updated 03-June-2020, and EU 
“Guidance on the Management of Clinical Trials during the COVID-19 (Coronavirus) Pandemic” updated 
28-April-2020, additional consideration was given to the impact of the COVID-19 pandemic on the 
primary and secondary endpoints analyses for this study.  As such, prespecified methods are included in 
the sections that follow to indicate the handling of any outcomes impacted by COVID-19 as well as 
efforts to minimize missing endpoint data during the COVID-19 pandemic. 
 
Any subject experiencing a CEC-adjudicated COVID-19-related hospitalization or death, indicated as 
‘related’ within the associated event adjudication by the CEC, will have any and all follow-up clinical data 
censored beginning with the event. That is, the follow-up data will not contribute toward any primary or 
secondary endpoint analysis, with the exception of MR severity, which will be used for all subjects in all 
cohorts in whom MR data are available.  Furthermore, any subject having a COVID-19 infection but not 
experiencing a CEC adjudicated COVID-19-related hospitalization or death, as defined above, will not be 
censored and their data, barring other protocol deviations, will contribute in its entirety to the analysis of all 
endpoints. 
 

All endpoints described in section VI.1.4 above will be descriptively summarized as described in section 
VI.2.2 and no formal hypothesis testing will be performed. Data from the Severe MAC CAP Cohort may be 
used to support the PMA application for Severe MAC. 
 

 
VI.2.4  Sample Size Calculations 
Up to 150 subjects will be enrolled in the Severe MAC CAP cohort. There is no statistical justification for a 
sample size calculation. 
VI.2.5 Timing of Analysis  
An annual report will be planned as needed and a final report will be submitted when all the subjects 
enrolled in the Severe MAC CAP have completed the follow up. The primary and secondary endpoints in 
the Severe MAC CAP will be analyzed when all registered subjects in the corresponding cohorts complete 
12 months of follow-up. 
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VI.2.6  Subgroups for Analysis  
For a comprehensive understanding of the device performance and safety profile in specific subgroups, 
the following subgroup analyses of the primary endpoint are planned: 

• Age:    ≥ Median baseline age, < Median baseline age, 

• Sex:    Male, Female 

• Baseline NYHA:  II, III/IV 

• Etiology of Heart Failure:    Ischemic, Non-ischemic  

• MR Etiology:     Primary MR, Secondary MR 
To ensure sufficient interpretability in the results, the subgroup analyses are conditioned on having at least 
30 subjects in each subgroup to facilitate statistical analysis, e.g. logistic regression model with interaction 
term. 
VI.2.7  Handling of Missing Data 
Analysis will be performed on all evaluable data. Missing 12-month KCCQ score, 6MWD and NYHA 
Classification will be imputed from nearest post 12 months value, within 365 days of scheduled 12-month 
visit, if applicable.  Missing 30-day MR measurement will be imputed from nearest post-procedure MR 
measurement obtained from the core lab, within 365 days of the scheduled 1-month follow-up visit, if 
applicable.  Subjects unable to perform the 6MWT due to heart failure symptoms will have a distance of 0 
imputed for that visit. 
 
VI.2.8 Poolability Issue 
Unless otherwise specified, no site poolability analyses is planned for the Severe MAC CAP.  
 
VI.2.9 Multiplicity Issues 
There is no hypothesis testing for the Severe MAC CAP study. Thus multiplicity issues are not applicable.  
 
VI.2.10 Adjustments for Covariates 

Unless otherwise specified, no adjustments for covariates will be made for any of the variables in the 
analyses.  
 
VI.2.11 Sensitivity Analysis 
 COVID-19 
To understand the impact of the COVID-19 pandemic on the clinical outcomes, sensitivity analysis for the 
primary endpoints will be conducted by including all follow-up data and all the CEC adjudicated events, 
regardless of COVID-19 relatedness.  
Subjects who do not experience any primary endpoint event and are alive will be censored on the date of 
their last information available. Subjects who exit from the study without experiencing any primary endpoint 
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event will be censored on the date of exit.  Duration of follow-up will be calculated from the date of index 
procedure. 
 
VI.3.0  DESCRIPTIVE ENDPOINTS AND ADDITIONAL DATA  
VI.3.1 Baseline and Demographic Characteristics  
The following baseline and demographic variables will be summarized for the subjects enrolled: gender, 
age, ethnicity, race, height, weight, medical history, health status, quality of life, functionality, MR 
classification and quantification, echocardiographic measures, medications, etc.   
VI.3.2 Adverse Events 
All serious adverse device or procedure effects and UADEs will be summarized for all subjects who 
underwent an attempted procedure in the Severe MAC CAP in terms the number of events, the percentage 
of subjects with events.  Moreover, COVID-19 related AEs will be summarized in terms of number of events, 
the percentage of subjects with events per MedDRA code. 
VI.3.3 Subject Early Termination 
Subject early termination reasons including death, withdrawal, lost-to-follow-up, etc. will be summarized at 
all scheduled visits. 
VI.3.4 Protocol Deviation  
Protocol deviations will be summarized for subjects with reported protocol deviations in the Severe MAC 
CAP cohort. COVID-19 related protocol deviations will also be summarized. 
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APPENDIX VII: STATISTICAL ANALYSIS PLAN REVISIONS 
 
This SAP may be revised as appropriate by the Sponsor. Rationale will be included with each version in 
the revision history table below. The version number and date of revision will be documented. 
Revision History 

Ver Date Details Rationale 
A 12Feb2018 Not Applicable First release of SAP 
B 22JUL2018 • Changed multiplicity method for surgical-arm secondary endpoints 

from Benjamini-Hochberg procedure to sequential testing   
• Removed normality test for surgical-arm secondary endpoint 

DAOH and included Wilcox Ranked Sum as mandatory 
supplementary test 

• Updated maximum subjects per site to 80 
• Updated propensity score adjusted analysis to use a derived Z 

statistic instead of Cochran-Mantel-Haenszel (CMH) test 
• Added section for Analysis of Tendyne Gen II Subjects 
• Added references to support updated propensity score adjusted 

analysis 

Per FDA review feedback 

C 08AUG2018 • New document # CL1004899 added to header Quality System Update 
D 28JUN2019 • Updated formatting to align with Abbott SAP template 

• Updated “Surgical Arm” to “Randomized cohort” and “Non-
Surgical arm” to “Non-Randomized cohort” 

• Changed control therapy of Randomized arm from Surgery to 
MitraClip, and updated randomization to 1:1 between control and 
test groups 

• Update Primary Composite Endpoint for Randomized Arm to 
Survival free of Heart Failure Hospitalization at 12 months, 
including 12.5% non-inferiority margin, and adjusted sample size 
based on new event rate assumptions. 

• Modified Secondary Endpoints for Randomized Cohort to add MR 
severity at 30 days, Survival free of mitral valve re-intervention at 
12 months, and changes in KCCQ, 6MWT and NYHA (non-
inferiority), and remove days in hospital post-index procedure and 
STS morbidity/mortality at 30 days 

• Added Echocardiographic descriptive endpoints 
• Updated analysis population definitions  
• Specified MR inclusion of moderate-to-severe or severe MR (MR 

≥ Grade III per ASE guidelines) 
• MAC cohort added (including  

a) Primary endpoint 
b) Secondary endpoints  
c) Sample size calculations 

Study re-design required 
due to results from 
COAPT clinical trial and 
MitraClip indication 
expansion that will result 
in a new standard of care 
for randomization (i.e. 
MitraClip)  
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• Updated Tendyne results to align with 100 patients at 1 year 
manuscript (Sorajja, et al. 2019) 

• Applied standard MVARC endpoint definitions for MitraClip 
group 

• Removed propensity score adjusted analysis 
• Removed interim analysis 
• Updated subgroups in subgroup analysis 
• Added sample size for Randomized cohort secondary endpoint MR 

Severity at 30 days             
• Added justifications for new primary and secondary endpoints for 

Randomized and MAC cohorts 
• Updated multiplicity analysis for Randomized cohort 
• Added multiplicity analysis details for MAC cohort 
• Updated acronyms and abbreviations 
• Citation indices updated to incorporate new works cited 
• Added Revision history in Appendices 

E 15JUL2019 • Primary endpoint of MAC cohort modified from all-cause 
mortality at 30 days to now be all-cause mortality and heart-failure 
hospitalization at 12 months 

• Updated associated power calculations for MAC cohort primary 
endpoint 

• Updated justification for power calculation assumptions for MAC 
cohort primary endpoint 

• Dropped MAC cohort secondary endpoint all-cause mortality at 12 
months and associated performance goal justification 

• Updated multiplicity adjustment for MAC cohort secondary 
endpoints to account for dropping one secondary endpoint. 

• Added annualized rate of heart failure hospitalizations to clinical 
endpoints 

• Updated Study design diagram 
 

Per FDA feedback 

F 08AUG2019 • Changed the name of the primary analysis population for the Non-
randomized and MAC cohort from “Safety Analysis” to 
“Attempted Procedure” 

• Changed the maximum number of subjects to enrolled at any one 
site, in the Randomized Cohort, from 60 to 76 (to align with stated 
20% of total enrollment) 

• Specified the analysis population for all secondary endpoints of 
Non-randomized and MAC cohorts. 

• Edited the description of the secondary endpoints, for the Non-
randomized and MAC cohorts, for evaluation of change in KCCQ 
score and 6MWT distance 

• Specified that subgroup analyses are for a more comprehensive 
understanding of the device performance and safety profile and are 
not intended for labeling claims. 

Per FDA feedback 
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• Clarified the organization of the sequential testing to address 
multiplicity in the secondary endpoints of the Randomized and 
MAC cohorts 

• Changed the method of addressing multiplicity in secondary 
endpoints of Randomized and MAC cohorts from the Benjamini-
Hochberg procedure to the Hochberg procedure, and added 
reference for the Hochberg procedure 

G 19 SEP 2019 • Separate secondary endpoints, on Non-Randomized and MAC 
cohorts, regarding change from baseline of KCCQ and 6MWT, 
from single endpoints, for 6 and 12 months jointly, into two 
endpoints each, one for 6 months and one for 12 months. 

• Change the model for secondary endpoints, on Non-Randomized 
and MAC cohorts, regarding change from baseline of KCCQ and 
6MWT, from a repeated measure mixed model to a paired t-test 

• Change multiplicity adjustment for secondary endpoints, on Non-
Randomized and MAC cohorts, so that now all secondary 
endpoints are tested sequentially in a pre-specified order 

• Update flow chart 

Per FDA feedback, the 
statistical methods for 
secondary endpoints of 
KCCQ and 6MWD in 
non-randomized and 
MAC cohorts were 
changed to paired t-test 
with sequential tests 

H 17 JUL 2020 • Revised definition of Randomized cohort to better align with the 
CIP. 

• Changed language of all time-event-endpoints to be of the form 
“Freedom from …” to align all such endpoints 

• Added introduction of COVID-19, anticipated possible effects and 
planned mitigation of such effects through targeted censoring of 
subject follow-up. 

• Changed method of primary endpoint analyses, and one time-to-
event secondary endpoint analysis, from binomial proportion to 
Kaplan Meier survival methods. 

• Added imputation method for missing 12-month NYHA, KCCQ, 
6MWT and 30 day MR Grade data. 

• Recalculated Sample Sizes for all primary endpoints using Kaplan 
Meier analyses and including additional estimated COVID-19 
withdrawal rate (computer code in appendix) 

• Updated analysis methods for subgroup and poolability analyses to 
reflect KM methods employed in primary endpoints. 

• Added sensitivity analysis for COVID-19 impact 
• Added specific tipping point analysis for censored data 
• Updated study design flow chart to reflect new analyses methods 
• Added new references related to KM analysis methods and tipping 

point analysis 
•  

The COVID-19 pandemic 
was not accounted for in 
the statistical analyses 
proposed at the initiation 
of the trial. Some 
underlying assumptions 
were challenged by the 
impact of COVID-19 on 
trial conduct and 
outcomes. Therefore, in 
accordance with guidance 
documents from FDA and 
EU, the statistical 
analysis plan was updated 
to account for the 
anticipated impact of 
COVID-19, and further in 
response to FDA letter 
G140240-S070 . 
Furthermore, the Primary 
Endpoint for the Non-
Repairable cohort was 
changed to freedom from 
death and HFH, in 
alignment with the other 
cohorts of the trial. The 
original endpoint was 
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designed when SUMMIT 
had a Surgical and Non-
surgical arm. However, 
with most patients having 
secondary MR and heart 
failure, this endpoint is 
considered to be 
appropriate and aligns 
with the other 2 study 
cohorts. The original 
performance goal and 
sample size calculations 
were determined based on 
data from literature on 
death and heart failure 
hospitalization in patients 
with severe secondary 
MR; therefore, the 
performance goal and 
sample size of this cohort 
has not changed. 
 

J 12 NOV 2021 • Revised Clinical Objective and Design to better align with the CIP 
• Changed name of ‘Non-Randomized Cohort’ to ‘Non-Repairable 

Cohort’ to better align with the CIP 
• Added ‘Severe’ to the MAC Cohort name to better align with the 

CIP 
• Recalculated sample size for primary endpoint of Non-Repairable 

Cohort assumptions (computer code in appendix) 
• Revised justification of expected performance and PG for the Non-

Repairable Cohort. 
• Remove language in APPENDIX IV: STATISTICAL ANALYIS 

PLAN REVISION which no longer applies 
• Primary endpoint for the Non-Repairable Cohort was changed to 

freedom from all-cause mortality or heart failure hospitalization, 
evaluated at 12 months post index procedure 

• Sample size for Non-repairable cohort is increased to 325 to 
account for subjects (~20) enrolled and treated under the Non-
randomized cohort definition, but do not meet the new criteria of 
Lim et al., that will be excluded from the Non-repairable cohort 
analysis. 

To further clarify 
COVID-19 mitigation as 
indicated in response to 
FDA letter G140240-
S070. Furthermore, the 
Primary Endpoint for the 
Non-Repairable cohort 
was changed to freedom 
from death and HFH, in 
alignment with the other 
cohorts of the trial. The 
original endpoint was 
designed when SUMMIT 
had a Surgical and Non-
surgical arm. However, 
with most patients having 
secondary MR and heart 
failure, this endpoint is 
considered to be 
appropriate and aligns 
with the other 2 study 
cohorts. The original 
performance goal and 



                                                           CL1004899 Rev.K 
Study Name:  SUMMIT 

                                                        Jun 20 2022 

Statistical Analysis Plan 
 

 
 
Statistical Analysis Plan Version E CS0004-P                                                                                                 Page 56 of 56 

This confidential document is the property of Abbott and shall not be reproduced, distributed, disclosed or used without the 
express written consent of Abbott. 

 
                                                                                                                   
  

sample size calculations 
were determined based on 
data from literature on 
death and heart failure 
hospitalization in patients 
with severe secondary 
MR; therefore, the 
performance goal and 
sample size of this cohort 
has not changed. 
 

K 10 JUNE 
2022 

• Add Severe MAC CAP analysis plan to Appendix VI The SUMMIT Severe 
MAC Continued Access 
Plan (CAP) is an 
expansion of the 
SUMMIT pivotal study 
designed to collect 
additional safety and 
clinical effectiveness data 
on the Tendyne 
Transcatheter Mitral 
Valve System in patients 
with severe MAC 
following completion of 
enrollment of subjects in 
the primary analysis 
population of the severe 
MAC cohort. The Severe 
MAC CAP will allow 
additional patients to 
enroll in SUMMIT while 
under PMA review. 
Conduct of the SUMMIT 
MAC CAP will follow 
the same protocol 
outlined for the pivotal 
IDE trial. 

 
 

 


