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o Dissection cohort (N=10 minimum) 
o Other isolated lesion types cohort (No minimum) 

 
The Zone 2 aneurysm cohort will consist of 85 subjects accrued during the Primary Enrollment 
period along with a maximum of 30 subjects accrued during the Continued Access Enrollment 
period. Any Zone 2 training cases enrolled from Japan would not be included in PMA analysis, 
nor do they count towards enrollment minimums/maximums as shown above.  However, once 
enrolled, the Japan Zone 2 training cases may be included for some analysis. 

 
The maximum number of Subjects that may be enrolled at a single site is as follows: 

• Zone 2, aneurysm patients, 17 Subjects 
• Zone 0/1, aneurysm patients, 8 Subjects in US, 4 Subjects in Japan 
• Zone 2 and Zone 0/1, anatomically suitable non-aneurysm patients, all cohorts, will 

not have a maximum per site as they are for descriptive analysis only 
   
  See Figure 1 of a schematic representation of this study design. 
  
 Figure 1. Study Design Schematic 

 
 
 

 

2.3 Study Outcomes 
All outcomes (in addition to being described in two below subsections) are displayed in Appendix 
A.  This table from the study protocol describes the responsible party for the determination and 
adjudication of each specific Primary Endpoint  In addition, there was a 
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third column added for this SAP to describe what Case Report Form (CRF) and question the 
study outcome will be determined from. 

2.3.1 Primary Endpoint 
The Primary Endpoints for the two hypothesis-driven study cohorts are described below. 
Definitions for these events are provided in the study protocol.  

2.3.1.1 Zone 2 Aneurysm Cohort 
The Primary Endpoint for the Zone 2 aneurysm cohort will be a composite of the 
following events through 12 months (through day 546 unless otherwise specified 
in study protocol component definitions) following the index endovascular 
procedure: 

• Device Technical Success 
• Absence of the following: 

o Aortic rupture; 
o Lesion-related mortality; 
o Disabling stroke 
o Permanent paraplegia 
o Permanent paraparesis 
o New onset renal failure requiring permanent dialysis 
o Additional unanticipated post-procedural surgical or interventional 

procedure related to the device, procedure, or withdrawal of the 
delivery system.  

2.3.1.2 Zone 0/1 Aneurysm Cohort 
The Primary Endpoint for the Zone 0/1 aneurysm cohort will be Strategy 
Success.  
Strategy Success (For planned staged procedures – landing zone optimization, 
transposition, and device placement – through one month following last 
planned procedure) and is defined as follows: a composite of the following 
events from the time of enrollment through one month following the index 
endovascular procedure (through day 59 unless otherwise specified in study 
protocol component definitions): 

• Initiation of the index endovascular procedure following the 
debranching procedure  

• Device technical success for the index endovascular procedure  
• Absence of the following : 

o Aortic rupture 
o Lesion-related mortality 
o Disabling Stroke 
o Permanent paraplegia 
o Permanent paraparesis 
o New onset renal failure requiring permanent dialysis 
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were identified in the historical TAG/CTAG studies. Using the data to the extent 
possible from historical TAG/CTAG Zone 2 aneurysm studies, the primary 
event rate through 12 months was calculated for these Subjects applying the 
Primary Endpoint definitions planned for the prospective Zone 2 aneurysm 
cohort.  Subjects with one or more Primary Endpoint events through the 12 
month window (i.e. through study day 546) were counted as failures (those with 
>1 event counted just once as failures).  Subjects without an event through 12 
months had to have imaging done within the 12 month time window in order to 
count as successes. The percentage of TAG/CTAG Subjects successful for the 
Primary Endpoint through 1 Year was 81%. The lower bound of the 95% 
confidence interval on this result is 71% (based on a combined sample size of 
75 Subjects as displayed in the study protocol). However, this result did not 
include performance on device technical success (including patency and 
unanticipated additional procedure) at procedure (this was estimated to be 5-
7%). Based on these results and the potential for these additional endpoint 
events, the performance goal was set at 64%. 

2.4.1.2 Zone 0/1 Aneurysm Cohort 
A systematic literature review of hybrid repair literature was conducted (see 
study protocol for in-depth description of this literature review). Key results that 
were consistently identifiable from the review included perioperative death, 
neurological events and spinal cord ischemia, all of which are part of the Zone 
0/1 Primary Endpoint. The results were individually summarized (i.e., a rate for 
each outcome was calculated across the identified literature) and then summed 
up; the estimated total percent of these events was 23.6%. Additional events 
included in the Primary Endpoint of the Zone 0/1 statistical arm are renal failure 
and the components of technical success. To account for these additional 
factors, an adjustment of 11% to the overall point estimate from the literature 
analysis was employed, increasing the anticipated point estimate from 
historical results to 34.6%. To account for potential variability in the new study 
population an additional margin of 5% was incorporated. This additional 
adjustment to the performance goal is justified given the potential for under-
reporting of key events in literature and national databases. Due to this 
consideration, the study performance goal (success) for the proposed Zone 0/1 
Primary Endpoint was set at 60%. 
 

2.4.2 Zone 2 Aneurysm Cohort Hypothesis 
The analysis of the Primary Endpoint for this cohort is intended to test the hypothesis that the 
success exceeds the performance goal of 64%. Using the performance goal of 64% with Primary 
Endpoint success through 12 months, the following hypothesis will be tested: 

 
HO:  Ps2 ≤ 0.64 

HA:  Ps2 > 0.64 
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3.0 Study Treatment Arms 

3.1 Test Arm 
There are 4 arms (2 hypothesis-driven test arms) and seven study cohorts, described again as 
follows: 

• Zone 2, aneurysm patients (N=115, maximum) 
o Zone 2, aneurysm patients, Primary Enrollment (N=85) 
o Zone 2, aneurysm patients, Continued Access Enrollment (N=30, maximum) 

• Zone 2, anatomically suitable non-aneurysm patients, descriptive analysis (N=200, 
maximum)  
o Dissection cohort (N=20 minimum) 
o Traumatic Transection cohort (N=10 minimum) 
o Other isolated lesion types cohort (No minimum) 

• Zone 0/1, aneurysm patients, hypothesis driven (N=50, 0-10 Subjects from Japan) 
NOTE: due to removal of the 49/53mm device sizes from this trial, any Subjects 
enrolled with these device sizes will not be counted as part of this N=50 enrollment 
and replacement Subjects will be enrolled to keep N=50.)  

• Zone 0/1, anatomically suitable non-aneurysm patients, descriptive analysis (N=100, 
maximum)  
o Dissection cohort (N=10 minimum) 
o Other isolated lesion types cohort (No minimum). 

 
A variety of pathologies can affect the thoracic aorta.  These include aneurysms, dissections 
(including variants of dissection) and traumatic pathologies including transection. Aneurysm 
and dissection may affect any area of the thoracic aorta, including the ascending, arch or 
descending, whereas traumatic transections are typically located in the descending thoracic 
aorta (DTA).  The study protocol has more detail about each of these pathologies and all 
lesion inclusion/exclusion criteria that are needed for possible study enrollment. However, at a 
minimum, the following are pathology inclusion criteria for the study cohorts (all must be a 
thoracic aortic pathology deemed to warrant surgical repair which requires proximal graft 
placement in Zone 0-2): 

a) Aneurysms:  
i) Fusiform aneurysm (≥55 mm), or 
ii) Fusiform aneurysm (>2 times native aortic diameter), or 
iii) Saccular aneurysm (no diameter criteria) 

b) Non-aneurysms 
i) Intramural hematoma (no diameter criteria), or 
ii) Penetrating aortic ulcer (no diameter criteria), or 
iii) Traumatic aortic transection (no diameter criteria), or 
iv) Other isolated lesion with non-diseased proximal and distal landing 

zone, or 
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 Interval (Post) Imaging Assessments (Site, Corelab Aneurysm/Isolated Lesion, 
Corelab Dissection, Corelab Overall Device Events) 

 Device Accountability (Pre and Post) 
 Device Deficiencies 
 Revascularization Procedure 
 Initial Endovascular Procedure 
 Missed Visits 
 Adverse Events (AEs) and Treatments 
 Safety Narratives 
 CEC Adjudication 
 Medications of Interest 
 Study Completion/Discontinuation 

 

4.2 Study Data Collection Intervals 
Table 1 and Table 2 outline the required procedures at each follow-up visit for the respective 
study cohorts by Zone.   
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4.6 Core Laboratory 
All protocol required CTA imaging of the chest and/or chest, abdomen, and pelvis will be sent to 
the Core Lab via Medidata Medical Imaging (formerly known as Intelemage). 
Analysis of pre-treatment and follow-up radiologic images will be conducted by an independent 
Core Lab (details in study protocol). At a minimum, the assessment will include: 

• morphology of aortic lesion, adjacent aorta, and landing zones 
• device status post-implant, including certain Success Outcomes as detailed in 

Appendix A.  

5.0 Statistical Analyses 
This section describes aspects of the statistical analysis which includes summarizing the analysis 
populations, analysis timing, and specifics on all planned analyses (Primary Endpoint analysis, 

 

5.1 Analysis Populations 

5.1.1 Primary Endpoint 

5.1.1.1 Zone 2 Aneurysm Cohort 
The composite Primary Endpoint analysis population (to test the hypothesis) for 
the Zone 2 aneurysm cohort will be among enrolled Subjects (excluding those 
with a CEC adjudicated 'major' inclusion/exclusion criteria violation or FDA 
mandated exclusion) and is outlined as follows based on events described in 
Section 2.3.1.1: 

1) Subjects with an event any time ≤ 546 days are a failure regardless of 
whether they had imaging in 12 month window   

2) Subjects that don't have imaging in the 12 month window and don't 
have an event ≤ 546 days are excluded 

3) Subjects with imaging in 12 month window and no event reported ≤ 546 
days are successes 

4) Subjects with >1 event just count once as failures  
The rate (composite Primary Endpoint) within an analysis window (except for 
Procedure window) will use similar logic to that through 12 month window but 
will be window-dependent (i.e. 6 Month Primary Endpoint composite rate will be 
among those with an event in the 6 month window or had imaging in the 6 
month window). All enrolled Subjects with no ‘major’ inclusion/exclusion criteria 
will be in the denominator in the Procedure window. 
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All hypothesis testing and Primary Analysis for the PMA will be based on Zone 
2 Aneurysm Subjects accrued during the Primary Enrollment Period. Zone 2 
Aneurysm Subjects accrued during Continued Access Enrollment will be 
analyzed separately for the PMA. Continued Access Enrollment Subjects may 
be pooled with the Primary Enrollment Subjects in subsequent reports and/or 
analysis. 
 

5.1.1.2 Zone 0/1 Aneurysm Cohort 
The composite Primary Endpoint analysis population (to test the hypothesis) for 
the Zone 0/1 aneurysm cohort will be among enrolled Subjects (excluding 
those with a CEC adjudicated 'major' inclusion/exclusion criteria violation or 
FDA mandated exclusion) and is outlined as follows based on events as 
described in Section 2.3.1.2: 

• Subjects with an event any time ≤ 59 days are a failure regardless of 
whether they had imaging in one month window   

• Subjects that don't have imaging in the one month window and don't 
have an event ≤ 59 days are excluded 

• Subjects with imaging in one month window and no event reported ≤ 59 
days are successes 

• Subjects with >1 event just count once as failures  
 

The analysis population for the Zone 0/1 Aneurysm cohort will also exclude any 
Subjects treated with a 49/53mm device since those device sizes have been 
removed from this study. Any Subjects enrolled and treated with those device 
sizes will not be counted in the N=50 enrollment and replacement Subjects will 
be enrolled to keep N=50.  The 49/53mm Subjects will be summarized 
separately and followed per the Protocol. 
 
This analysis will also be repeated with 12 month results (following the same 
analysis population logic as that outlined for the Zone 2 aneurysm cohort in 
Section 5.1.1.1) with the exception that no hypothesis will be tested. 

5.1.1.3 NAL Cohorts 
No hypotheses will be tested for any of the NAL cohorts. An NAL cohort will be 
summarized separately if there are at least 10 Subjects for a cohort. Else, NAL 
Subjects may be grouped by Zone (Zone 0/1, Zone 2) for analysis instead. 
The Primary Endpoint analysis population for each of the five NAL cohorts will 
be among all enrolled Subjects (excluding those with a CEC adjudicated 'major' 
inclusion/exclusion criteria violation or FDA mandated exclusion). In addition, 
the Primary Endpoint analysis population for each NAL cohort will follow Zone-
similar logic to that written for the two hypothesis-driven aneurysm test arms 
(as described above in Section 5.1.1.1 (Zone 2) and Section 5.1.1.2 (Zone 
0/1)).  
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Each reported AE will be assessed by the Investigator for its 
primary suspected relationship to the device, surgical 
revascularization procedure, and/or endovascular procedure. It is 
permissible to assign multiple relationships for each reported AE. 

 
Related to Device 
The functioning or characteristics of the implanted device(s) 
caused or contributed to the Adverse Event. This is applicable to 
all components of the TBE Device (Aortic Component, Aortic 
Extender, Side Branch Component) as well as the CTAG Device.  
Related to Surgical Revascularization Procedure 
The surgical revascularization procedure (Zone 0/1 Subjects) 
(and not the device(s)) caused or significantly contributed to the 
Adverse Event. 
Related to Endovascular Procedure 
The endovascular procedure (and not the device(s)) caused or 
significantly contributed to the Adverse Event. 
Related to Device and Endovascular Procedure 
The endovascular procedure as well as the device(s) caused or 
significantly contributed to the Adverse Event. 
Unrelated to Devices and Procedures 
An Adverse Event which cannot be attributed to the device(s) or 
procedure(s). 
Unknown relationship  
The relationship of the Adverse Event to the device or procedure 
cannot be determined. 

5.5.4.1.2 Adverse Event Classification 
Each AE will be assessed by the Investigator to determine if it is 
serious or non-serious2. 
 
Serious Adverse Event 
A Serious Adverse Event is an Adverse Event that 

• led to death 

• led to serious deterioration in the health of the Subject 
that either resulted in 
o a life threatening illness or injury, or 
o a permanent impairment of a body structure or body 

function, or 
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o inpatient or prolonged hospitalization, or 
o medical or surgical intervention to prevent life 

threatening illness or injury or permanent impairment 
to a body structure or a body function 

• led to fetal distress, fetal death or a congenital 
abnormality or birth defect. 

Non-Serious Adverse Event  
Any event that does not meet the definition of serious will be 
classified as non-serious.   

5.5.4.1.3 Adverse Event Reporting and Coding 
AEs will be reported on the appropriate CRF and documented in 
the Subject’s permanent medical record. The Investigator at 
each Site is ultimately responsible for reporting AEs to the 
Sponsor. 
The following information on each reported Adverse Event will be 
collected: 

• Adverse Event Name 
• Adverse Event Onset Date 
• Relationship 
• Classification (Serious or Non-Serious) 
• Treatment 
• Outcome 
• Resolution Date 

Adverse Events will be coded using the Medical Dictionary for 
Regulatory Activities (MedDRA). 
Adverse Event submission guidelines: 

• Adverse Event reporting begins once the patient is 
enrolled in the study. All Adverse Events should be 
reported from enrollment through study completion / 
discontinuation. 

• Provide a diagnosis if possible. If unable to provide a 
diagnosis, report the symptoms as separate events. 
Adverse Events should be reported using the full name 
without abbreviations or narratives. 

• Adverse Events with an outcome status of “Ongoing” 
should be assessed at each follow-up evaluation to 
determine if the event has resolved. Adverse Events 
ongoing at study completion / discontinuation should be 
left as “Ongoing” on the AE case report form. 
 




























