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Study Synopsis 

 
OBJECTIVE The objective of the study is to actively gather additional information on 

the use of CorMatrix ECM for vascular repair in the reconstruction of 
the femoral artery. 

STUDY 
POPULATION 

Up to 5 clinical sites will enroll up to 100 subjects who have received 
CorMatrix ECM for vascular repair.   

INDICATIONS FOR 
USE 

The CorMatrix® ECM® for Vascular Repair is intended for use as a 
patch material for repair and reconstruction of peripheral vasculature 
including the carotid, renal, iliac, femoral, and tibial blood vessels.  The 
CorMatrix ECM for Vascular Repair may be used for patch closure of 
vessels, as a pledget, or for suture line buttressing when repairing 
peripheral vessels. 

ENDPOINTS The endpoint is defined as the proportion of subjects with device related 
adverse events. 

EXAMINATION 
SCHEDULE 

The examination schedule is as follows:  Pretreatment/treatment, four to 
six weeks, six months and twelve months following femoral arterial 
reconstruction with the CorMatrix ECM for vascular repair. 

CLINICAL 
PARAMETERS 

The following clinical assessments will be performed: 
 Assess medical history at baseline 
 Assess medications at baseline and for changes at all 

follow up visits 
 Device related adverse event assessment at treatment, 4-6 

weeks, 6 months and 12 months 
 Duplex imaging at 4-6 weeks, 6 months and 12 months 
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1.  Introduction and Rationale 
 

Atherosclerosis and thrombosis are the main pathological processes involved in ischemic 
stroke, coronary heart disease and peripheral arterial disease.  The disease prevalence of 
systemic atherosclerosis is approximately 3% to 10%, increasing to 20% in persons aged 70 
years and older.  Femoral endarterectomy with patch angioplasty has been the favored 
approach to the treatment of patients with symptomatic common femoral artery (CFA) 
occlusive disease.  Primary patency rates of 74% to 91% at 5 years have been reported in the 
literature.  
 
The development of carotid patches, as well as patches for use in arteriotomy closure 
elsewhere, continues to remain a critical adjunct for vascular surgery.  The CorMatrix ECM 
for vascular repair is an attractive vascular patch material due to its ability to be remodeled 
into healthy native tissue.   
 
The CorMatrix ECM for Vascular Repair acts as a decellularized scaffold for use as a 
vascular patch to repair the peripheral vessels.  The extracellular matrix (ECM) scaffold is a 
biomaterial derived from porcine small intestinal submucosa (SIS).  The SIS is developed 
from a select layer of tissue that is recovered from porcine small intestine.  The 
decellularized ECM scaffold allows the patient’s own cells to migrate and attach within the 
ECM to naturally repair the tissue defect.  
 
CorMatrix Cardiovascular, Inc. received FDA 510(k) premarket clearance for the CorMatrix 
ECM for Vascular Repair on July 16, 2014.  This Phase IV, post market observational study, 
will evaluate the safety and effectiveness of CorMatrix ECM for femoral arterial 
reconstruction by collecting specific data at pretreatment, treatment, 4-6 weeks, 6 months and 
12 months following femoral arterial reconstruction with the CorMatrix ECM for vascular 
repair.  Data collected from this study will not be used to support a marketing claim or 
change in labeling.  This study is being performed to gather post-market data only and is not 
being performed under the direction of the FDA.     

2. Indication for Use  
 

The CorMatrix® ECM® for Vascular Repair is intended for use as a patch material for repair 
and reconstruction of peripheral vasculature including the carotid, renal, iliac, femoral, and 
tibial blood vessels.  The CorMatrix ECM for Vascular Repair may be used for patch closure 
of vessels, as a pledget, or for suture line buttressing when repairing peripheral vessels.  The 
entire Instructions for Use can be found in Appendix C. 

3. Description  
 

The CorMatrix® ECM® for Vascular Repair is intended for use as a patch material for repair 
and reconstruction of peripheral vasculature including the carotid, renal, iliac, femoral, and 
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tibial blood vessels.  The CorMatrix ECM for Vascular Repair may be used for patch closure 
of vessels, as a pledget, or for suture line buttressing when repairing peripheral vessels. 
 
The CorMatrix ECM for Vascular Repair is an extracellular matrix (ECM) scaffold derived 
from porcine small intestinal submucosa (SIS).  The device is constructed of a multilaminate 
(6-ply), decellularized, non-crosslinked, lyophilized ECM cut to specific shapes and sizes 
and terminally sterilized using Ethylene Oxide gas.  The CorMatrix ECM for Vascular 
Repair will be supplied as a 6-ply, lyophilized, sterilized sheet of SIS-ECM. 

4. Prior Clinical Evaluations 
 

CorMatrix ECM has been studied in previous prospective clinical evaluation, and a post-
market clinical study is ongoing.  The ECM for Pericardial closure has been studied in a 
randomized, prospective study to evaluate its ability to reduce the incidence of new onset 
atrial fibrillation; the ECM for Carotid Repair is under evaluation in a post-market study to 
capture and assess device performance data from subjects undergoing patch angioplasty of 
the carotid artery following carotid endarterectomy using the product per its FDA-cleared 
Indications for Use.   

 
4.1 Post-market Clinical Evaluation of the ECM for Carotid Repair 

 
CorMatrix is currently conducting a post-market registry study for the CorMatrix ECM 
for Carotid Repair (Protocol No. 11-PR-1021).  The objective of this registry is to capture 
and assess device performance data from subjects undergoing patch angioplasty of the 
carotid artery following carotid endarterectomy using the CorMatrix ECM for Carotid 
Repair per its commercial Indications for Use.  This registry provides an ongoing post-
market surveillance mechanism to document clinical outcomes on the use of the 
CorMatrix ECM for Carotid Repair.  This is a multi-center, prospective, single-arm, post-
market, observational registry of subjects receiving the CorMatrix ECM for Carotid 
Repair for patch angioplasty following carotid endarterectomy procedures.  This post-
market registry may involve up to ten U.S. clinical sites and up to 230 subjects.  Data will 
be collected through the 24-month follow-up. 
One-hundred and eighty six patients are enrolled in the study and included in the interim 
analysis of the CorMatrix ECM for Carotid Repair registry.  The data demonstrated that 
the rate of device related adverse events were consistent with the rates found in the 
review of the contemporary literature for patch angioplasty.  Specifically, no 
unanticipated events were found and the rate of the events was as anticipated in the risk 
management plan.  Of specific interest in the analysis was the rate of pseudoaneurysm, 
which was present in 2 (1.08%) of the 186 patients and compared favorably to the rates 
found in the literature (1.4% to 5%). 
The mean carotid stenosis (maximum) at pre-operative was 85.5%.  Mean change from 
baseline values were -52.5%, -53.9%, -58.4%, and -45.2% at the 1- to 3-month, 6-month, 
12-month, and 24-month follow-up evaluations.  The mean carotid stenosis (minimum) at 
pre-operative was 72.5%.  Mean change from baseline values were -64.5%, -63.7%, -
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63.2%, and -60.4% at the 1- to 3-month, 6-month, 12-month, and 24-month follow-up 
evaluations.  

 
As a result of this analysis and the directed and ongoing risk management activities, the 
overall residual risk of the CorMatrix ECM for Carotid Repair is determined to be 
acceptable. 

5. Study Objectives 
 

The objective of the study is to actively gather additional information on the use of 
CorMatrix ECM for vascular repair in the reconstruction of the femoral artery. 

 
Endpoint 
The endpoint is defined as the proportion of subjects with device related adverse events.   

6.  Study Design 
 

This is a multi-center, Phase IV, prospective, single arm, post-market observational study of 
subjects undergoing femoral arterial reconstruction using the CorMatrix ECM for vascular 
repair per its FDA cleared Indications for Use.  It is anticipated that up to 5 eligible sites will 
participate enrolling up to 100 subjects.  Eligible candidates will be approached to ascertain 
interest in study participation.  The approved Informed Consent and/or Patient Information 
Sheet will be completed and the process will be documented in the subject study binder by 
the research staff.  Patients who have undergone a femoral arterial reconstruction using the 
CorMatrix ECM will be followed as per their usual standard of care.  Information will be 
collected at follow up visits 4-6 weeks, 6 months and 12 months. 

7.  Study Population 
 

Subjects are considered to be enrolled into this study at the completion of their surgical 
procedure of femoral arterial reconstruction with the use of CorMatrix ECM.  Before any 
subject can be enrolled, the IRB for the specific institution must approve the protocol and the 
Informed Consent/Patient Information Sheet. 
 
Subjects must meet the following requirements to be eligible for enrollment in this study: 
 
Inclusion Criteria: 

 Subjects must be undergoing femoral arterial reconstruction with patch 
angioplasty closure. 

 Subject’s surgeon intends to use CorMatrix ECM as the patch material for 
femoral arterial reconstruction per its FDA cleared Indications for Use. 

 The subject must possess the ability to provide informed consent. 
 The subject must express an understanding and willingness to fulfill all of the 

expected requirements of this protocol. 
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Exclusion Criteria: 
 

 Known sensitivities to porcine material 
 

8.   Study Procedures 
 

Study procedures are standardized to the extent possible and explained in detail below 
and are summarized in Table I - Study Procedure Overview.   

 
All study-related data will be captured on standardized Case Report Forms.  A copy of 
the Case Report Forms is provided in Appendix B.  Case report forms will be sent to 
CorMatrix via fax at 678-990-2337 (attention S. Beall) or via scan/email to 
sbeall@cormatrix.com 
 

 
Table 1:  Study Procedure Overview 

Activity Pre-Tx Treatment Week 4-6 Month 6 Month 12 
Assess Eligibility X     
Informed Consent Process X     
Medical History/update X X X X X 
Medication history/update X X X X X 
Duplex Imaging X*  X X X 
Surgical Complications  X    
Assessment for Adverse 
Events  X X X X 

Infection Information  X X X X 
*Data captured if performed, not required  
 
8.1 Pre-Treatment Procedure 
 
Patients presenting for femoral arterial reconstruction with patch angioplasty will be screened for 
study eligibility.  Eligible candidates will be approached to ascertain interest in study 
participation.  Before any study specific tests are performed, the patient will have the details of 
the study fully explained and will sign an approved Informed Consent or, if Waiver of 
Documentation of Consent, patient will verbalize understanding.  The consent process will be 
documented by research personnel and the patient will be provided with a copy of the Informed 
Consent and/or Patient Information Sheet.  
 
A pretreatment visit will be conducted prior to surgery and for all subjects: 

 Documentation of the consent process  
 Demographic information 
 Medical history, including indication for surgery 
 Duplex Imaging, if performed 
 Relevant medications 
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8.2     Treatment Procedure 

 
The subject will undergo a standard femoral arterial interventional procedure.  The 
subject’s femoral arteriotomy will be closed using the CorMatrix ECM for arterial repair.  
The Investigator will implant the CorMatrix ECM according to the FDA cleared 
Instruction for Use and per the surgeon’s standard of care.  Specific data on the procedure 
as well as the CorMatrix ECM will be collected.  Device related adverse events will be 
documented on the case report form.   
 

8.3  Post-operative  
 
The Investigator’s standard post-operative procedures will be followed.  Post-operative 
data from the end of the procedure until the subject is discharged from the hospital will 
be collected and includes length of hospital stay, medications upon discharge and any 
complications/adverse events. 

  
8.4   Follow up  
 

Follow up assessments will be conducted at the 4-6 Week, 6 Month and 12 Month follow 
up visit per Table I - Study Procedure Overview.  Data will be collected on the 
appropriate case report form. 

9. Adverse Event Reporting  
 
9.1 Definitions 
 

Adverse Event (AE)  
An adverse event (AE) will be defined as any undesirable clinical occurrence in a subject 
whether it is considered to be device related or not, that includes a clinical sign, 
symptom, or condition/observation of an unintended technical performance or 
performance outcome of the device.  Causality is defined as not-related, possibly-related 
and probably-related to the device, which is further defined in Table 2:  Event 
Relationship Assessment.   
  
Serious Adverse Event (SAE) 
A serious adverse event (“SAE”) will be defined as an event that:  1) threatens life, 2) 
results in permanent impairment of a body function or permanent damage to a body 
structure, 3) necessitates medical or surgical intervention to preclude such impairment, 4) 
requires or prolongs hospitalization, or 5) is fatal (death). 
 
Adverse Device Event 
An Adverse Device Event will be defined as a clinical sign, symptom, or condition that is 
causally related to the device procedure, the presence of the device, or the performance of 
the device.  Due to the temporal proximity of the AE to product administration, there is a 
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reasonable possibility that the product may have caused the AE or may have contributed 
to the severity or duration of an event caused by other means.   
 
 

Table 2:  Event Relationship 
AE Relationship Description 
Not-related A temporal relationship to the use of the product, which makes a 

causal relationship clearly and incontrovertibly due to extraneous 
causes, such as other drugs, products, chemicals, underlying 
diseases, environment, etc.  Not-related to the use of the product. 

Possibly-related Occurring within a reasonable period of time relative to the use of 
the product, which makes a causal relationship possible, but 
plausible explanations may also be provided by other causes, 
such as other drugs, products, chemicals, underlying disease, 
environment, etc.  Possibly-related to the use of the product. 

Probably-related Occurring within a reasonable period of time relative to use of 
product, which makes a causal relationship probable where the 
relationship cannot be attributed to other causes, such as drugs, 
products, chemicals, underlying disease, environment, etc. 
Probably-related to the use of the product. 

 
9.2 Assessing and Recording Adverse Events 
 

Each AE recorded must be documented on the Case Report Form.  All serious and device 
related events must be reported immediately to CorMatrix via telephone or email within 
24 hours of the Investigator becoming aware of the event.  The case report form will be 
submitted to CorMatrix.  The site will be contacted by CorMatrix for additional 
information including, but not limited to: 

 
 Description of the event and underlying cause (diagnosis), coexisting disease, or 

other.  In order to avoid vague, ambiguous, or colloquial expressions, the AE 
should be recorded in standard medical terminology rather than the subject’s own 
words when possible. 

 Date of onset and date of resolution.  If the event is present at the Month 12 
follow-up visit it will be marked as not resolved at study exit. 

 Intensity of the event:  mild, moderate, or severe. 
 Frequency of the event:  single episode, intermittent, or continuous. 
 Action taken:  none, medication, procedure, medication and procedure, or other.   
 Relationship to the study treatment:  not-related, possibly-related, or probably-

related.  
 
Any subject withdrawn from the study due to an AE will be followed until the outcome 
of the event is determined.  The Investigator must ensure that the details of the event are 
documented in the medical notes including full details of the outcome, in addition to 
recording the event on the appropriate case report form. 
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All femoral procedure and device related serious adverse events that are associated with 
the use of the device will be evaluated in accordance with the protocol and the Sponsor’s 
Incident/Event Reporting SOP.  Any serious adverse event that requires a Medical 
Device Report will be reported by the Sponsor to the FDA in accordance with Sponsor’s 
Medical Device Reporting SOP.  The site should contact: 
 

Stephanie Beall 
Project Administrator, CorMatrix 

(470) 514-4031 (direct) 
(678) 566-2628 (company) 

sbeall@cormatrix.com 
9.3 Possible Adverse Events 

 
The following possible adverse events have been identified as possible risks from the 
CorMatrix ECM: 
 
• Acute or chronic inflammation (Initial application of the CorMatrix ECM may be 

associated with transient, mild, localized inflammation.)  
• Allergic reaction  
• Bleeding  
• Embolization of ECM  
• Infection (superficial or deep) 
• Patch dehiscence  
• Pseudoaneurysm  
• Recurrent stenosis  
• Stroke  
• Thrombosis  
• Vessel occlusion  
 
The following possible adverse events have been identified as possible risks from the 
surgical procedure: 
 
 Reactions to anesthesia 
 Bleeding 
 Infection 
 Nerve damage (skin numbness) 
 Blood clots 
 Hematoma 
 Leg swelling 
 Re-stenosis 
 
This study will capture events reported at treatment, post-operatively, 4-6 Weeks, 6 
months and 12 months follow up and as reported by the PI and/or subject and from a 
review of medical records.    
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10. Data Analysis   
Since this is a Phase IV, post-market study, analyses will consist of tabulated data and 
descriptive statistics.  Subject data listings and tabular and graphical presentations of the 
summary and statistical results will be provided.  At a minimum, an interim report will be 
completed after 50 subjects have completed their four to six week follow-up.  A final 
report will be completed at the end of the study.  Additional quantitative and qualitative 
comparisons will be made to contemporary literature and similar studies.  

11. Ethical Considerations 
 
11.1 Code of Conduct 
 

The Investigator will ensure that the clinical study is conducted in accordance with good 
clinical practice and all regulatory and institutional requirements, including those for 
subject privacy, Institutional Review Board or Ethics Committee approval, and record 
retention.  (Appendix E:  Investigator Qualifications and Responsibilities) 
 

11.2 Ethics Committee / Institutional Review Board Approval and Oversight 
 

The Investigator must obtain appropriate Ethics Committee (“EC”) or Institutional 
Review Board (“IRB”) approval before the study can be initiated.  A copy of the written 
approval from the EC/IRB and a copy of the Informed Consent/Patient Information Sheet 
should be sent to CorMatrix.  Appropriate study progress reports will be prepared for the 
EC/IRB by the Principal Investigator.  Any changes to the protocol must be discussed 
and approved by CorMatrix in writing unless the change is made to assure the safety of 
the subject.  In the non-emergent setting, after agreement on the changes has been 
reached, an amendment to the protocol will be provided by CorMatrix for submission to 
the EC/IRB for review and approval prior to initiation of the change.  Any change made 
emergently must be documented in the subject's medical record.  The Investigator must 
immediately forward to the EC/IRB any written safety reports or updates from 
CorMatrix.   
 

11.3 Informed Consent Process and Subject Confidentiality 
 

The investigator will be responsible for submitting the clinical study protocol and an 
Informed Consent or Patient Information Sheet (Waiver of Documentation of the 
Informed Consent Process) to their EC/IRB or centralized EC/IRB.  The protocol, 
Informed Consent/Patient Information Sheet and the waiver must be approved by the 
local/centralized EC/IRB before the study is initiated and subjects enrolled.  
 
Prior to obtaining any study specific information the approved Informed Consent must be 
signed and/or the Patient Information Sheet must be reviewed with the subject and the 
subject must provide verbal approval.  Documentation of the consent process must be 
completed by the research personnel.  The investigator shall provide a copy of the 
Informed Consent/Patient Information Sheet to the subject.  Completed documentation of 
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the consent process will be available for auditing by CorMatrix or their representative, as 
applicable.   
 
According to 45 CFR 46.117(c)(2) and 21 CFR 56.109 (c)(1), an IRB may waive the 
requirement for the investigator to obtain a signed consent form if: 
 

a) The research presents no more than minimal risk of harm to participants and 
b) The research involves no procedures for which written consent is normally 

required outside of the research context. 
 
 

CorMatrix will maintain the confidentiality of the identity of subjects enrolled in the 
study and the information contained in their study records.  CorMatrix will also instruct 
the study investigators in the importance of maintaining the confidentiality of study 
records.  Any publication of any data collected as part of this trial will only use de-
identified data, so that identification of any individual subject will not be possible.  The 
records will be made available as required for review by the FDA, or other applicable 
regulatory agency and a reviewing EC/IRB; however to the extent possible, the subject’s 
identity will not be disclosed.  The Case Report Forms will use a subject identification 
number, with the patient name and address NOT appearing anywhere on the study form 
to be submitted to the sponsor (Appendix D:  Sponsor’s Commitments). 
 

11.4. Clinical Study Monitoring 
 
Study monitors qualified by training and experience will be responsible for monitoring 
and overseeing the conduct of this study.  The Investigator shall cooperate with the study 
monitor designated by CorMatrix.  This includes, but is not limited to, allowing the 
inspection of facilities utilized by the investigator for this clinical investigation, providing 
access to subject medical records for auditing and verification purposes, providing all 
required reports, and providing all other reports, including any subject report forms 
reasonably requested.  The investigator, at reasonable times, shall also permit an 
authorized officer or employee of applicable regulatory agencies to inspect the facilities 
utilized by the investigator for the clinical investigation.  The investigator will also permit 
this representative to inspect, copy, and verify records required as part of or relevant to 
the investigation. 

  
Phone contacts and site visits will be conducted to ensure the protocol is being followed 
and all regulatory requirements are complete. Subject data will be reviewed and/or 
audited and all deficiencies corrected on site, if possible.  A complete report will be made 
of all monitoring visits.  When the study is terminated, a monitor will visit the site to 
ensure that all records are provided. 

 
The monitor will review the study conduct to determine compliance with the study 
protocol Good Clinical Practice guidelines.   
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Appendix A:  Sample Informed Consent/Patient Information Sheet 
(to be provided as separate documents) 
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Appendix B:  Case Report Forms 
(to be provided as a separate document) 
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Appendix C:  Instructions for Use 
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Appendix D:  Sponsor Commitments 
 
 

CorMatrix is committed to: 
1. Complying with the Declaration of Helsinki and all applicable health authority 

regulations governing the conduct of clinical research studies. 
2. Protecting the rights, health, safety and welfare of study subjects. 
3. Informing the clinical investigators of any new information about the study which may 

affect the health, safety, or welfare of the subjects, or may influence their decision to 
continue participation in the study. 

4. Providing the clinical investigators with the study protocol and Case Report Forms on 
which to document the study evaluation variables for each subject entered into the study. 

5. Providing the clinical investigators and study staff training on the protocol and 
completion of the Case Report Form. 

6. Providing the statistical analysis and study report writing resources necessary to complete 
reporting of the study results. 

7. Certifying that EC/IRB approval of the protocol and Investigators Agreement will be 
completed prior to treatment at a clinical site. 
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Appendix E:  Investigator Qualifications and Responsibilities 
 
Each investigator must be a licensed physician who has received training for using the CorMatrix 
ECM for Vascular Repair.  The investigators have the following responsibilities: 
 
1. Subject Selection 

The investigator is responsible for assuring that all subjects entering the study are eligible to 
participate. 
 

2. Ethics Committee (EC)/Institutional Review Board (IRB) Approval 
The investigator must obtain approval for his participation in this protocol from an EC/IRB 
prior to entering any patients in the study.  Assurance that the EC/IRB approval of the study 
protocol and Informed Consent and/or Waiver of Documentation of Consent has been obtained 
will be provided to the Sponsor prior to initiation of the study. 
 

3. Subject Evaluation and Data Reporting 
The investigator is responsible for performing the patient evaluations as described in the 
study protocol.  All information generated by the patient evaluation will be recorded on the 
Subject Case Report Forms provided by the Sponsor.  The Case Report Forms will be filled 
out in black ink.  Any corrections will be made by lining out with a single line, providing the 
date of corrections and initials of person making the correction.  Correction fluid will not be 
used.  The Investigator will sign and date the forms and will send the form via fax / email to 
CorMatrix.  Copies of all Case Report Forms will be retained in the Investigator's office in 
order to be available for monitoring by CorMatrix personnel or by authorized regulatory 
agencies.  
 
Investigator(s) will not deviate from the protocol without prior approval of CorMatrix unless 
protection of the health, safety or welfare of study subjects requires prompt attention. 

 
4. Record Retention 

The Investigator must retain all subject records for at least 2 years, or longer, if required by 
local regulations. 

 
 


