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Expanded indication for the Abbott Vascular RX Acculink Carotid Stent System
to include standard surgical risk patients based on data from the CREST Study

1: Indications for Use

The sponsor has proposed the following new indications for use:

Standard Surgical Risk

The RX Acculink Carotid Stent System, used in conjunction with the Accunet Embolic Protection System (EPS), is indicated for the treatment of patients at standard risk for adverse events from carotid endarterectomy who require carotid revascularization and meet the criteria outlined below:

1. Patients with neurological symptoms and ≥ 70% stenosis of the common or internal carotid artery by ultrasound or ≥ 50% stenosis of the common or internal carotid artery by angiogram OR patients without neurological symptoms and ≥ 70% stenosis of the common or internal carotid artery by ultrasound or ≥ 60% stenosis of the common or internal carotid artery by angiogram AND

2. Patients must have a reference vessel diameter within the range of 4.0 mm and 9.0 mm at the target lesion.
The mean age for randomized subjects in the CREST trial was 69.1 years, and 9.7% (243/2502) of the study population were octogenarians.  For non-octogenarians, the CREST results demonstrated statistical non-inferiority of the primary endpoint of CAS as compared to CEA.  While an analogous statistical analysis was not pre-specified for octogenarians, the descriptive results for CAS and CEA in octogenarians appear to be similar.  For both study arms, event rates were higher in octogenarians than in non-octogenarians.  The following table summarizes the primary endpoint results as a function of octogenarian status for the per-protocol (PP) population.  

	
	Octogenarians (N = 209)
	Non-Octogenarians (N = 2098)

	
	CAS
(N = 106)
	CEA
(N = 103)
	CAS
(N = 1025)
	CEA
(N = 1073)

	One-Year Primary Endpoint Rate
	11.6%
	10.8%
	6.7%
	6.2%

	Death at 30 Days
	0.9%
	1.0%
	0.5%
	0.2%

	All Stroke at 30 Days
	6.6%
	3.9%
	3.8%
	1.7%

	  Major Stroke
	2.8%
	1.0%
	0.7%
	0.4%

	  Minor Stroke
	3.8%
	2.9%
	3.1%
	1.4%

	MI at 30 Days
	1.9%
	6.8%
	2.0%
	3.1%


In addition, a Cox Proportional Hazard Analysis indicated a benefit for CAS compared to CEA in subjects under 60 years of age, while CEA demonstrated slightly greater benefit in subjects 75 – 80 years of age.

Q1a.
Please comment on the appropriateness of the Indications for Use for the octogenarian and non-octogenarian populations.
Of the randomized study subjects enrolled in the trial, 52.8% (1321/2502) were symptomatic and 47.2% (1181/2502) were asymptomatic.  For both symptomatic and asymptomatic subgroups, CREST met the endpoint with p < 0.05 using pre-specified non-inferiority hypothesis testing.  The study results are qualitatively consistent with published data from landmark CEA trials (e.g., NASCET, ECST, ACAS, and ACST), which all showed higher rates of stroke and death in symptomatic subjects than in asymptomatic subjects.  The following table summarizes the key study outcomes as a function of symptomatic status for the PP population.  

	
	Symptomatic (N = 1219)
	Asymptomatic (N = 1088)

	
	CAS
(N = 599)
	CEA
(N = 620)
	CAS
(N = 532)
	CEA
(N = 556)

	One-Year Primary Endpoint Rate
	8.7%
	7.5%
	5.3%
	5.6%

	Death at 30 Days
	0.8%
	0.2%
	0.2%
	0.4%

	All Stroke at 30 Days
	5.5%
	2.4%
	2.5%
	1.3%

	  Major Stroke
	1.2%
	0.5%
	0.6%
	0.4%

	  Minor Stroke
	4.4%
	2.1%
	1.9%
	0.9%

	MI at 30 Days
	2.2%
	3.7%
	1.7%
	3.1%

	Death and Stroke at 30 Days
	5.9%
	2.4%
	2.5%
	1.3%


For both symptomatic and asymptomatic subjects, the peri-procedural death and stroke rate for the CAS and CEA arms were within the AHA guidelines (< 6% for symptomatic patients and < 3% for asymptomatic patients).  
Q1b.
Please comment on the appropriateness of the Indications for Use for the symptomatic and asymptomatic populations.

AHA guidelines state that revascularization can be indicated in symptomatic subjects with stenosis ≥ 50% and in asymptomatic subjects with stenosis ≥ 70% as determined by ultrasound, with less certainty about lower degrees of stenosis.  
The currently approved indication for high surgical risk patients specifies that the percent stenosis be measured via ultrasound or angiography, as does the high surgical risk portion of the newly proposed indication.  The newly proposed standard surgical risk indication specifies the percent stenosis criteria based on the imaging modality used.   
Q1c.
Please comment on the appropriateness of the percent stenosis criteria specified in the Indications for Use and whether the indications should specify the imaging modalities used. 
Q1d. 
Please discuss any revisions to the indications which you would recommend based on the information in the Panel Pack and/or discussed today. 
.

2: Peri-Procedural Event Rates 

Higher rates of 30-day death (0.5% vs. 0.3%) and stroke (4.1% vs. 1.9%) were observed in the CAS arm as compared to the CEA arm.  These differences in event rates were countered by a higher rate of MI in the CEA arm (3.4% vs. 2.0%).  The following table summarizes the peri-procedural event rates for the PP population.
	
	CAS
(N = 1131)
	CEA
(N = 1176)

	30-Day DSMI Rate
	5.8%
	5.1%

	Death at 30 Days
	0.5%
	0.3%

	All Stroke at 30 Days
	4.1%
	1.9%

	  Major Stroke
	0.9%
	0.4%

	  Minor Stroke
	3.2%
	1.5%

	MI at 30 Days
	2.0%
	3.4%


Q2: Please comment on the clinical significance of the higher death and stroke rate in the CAS arm versus the higher rate of myocardial infarction in the CEA arm during the peri-procedural period.

3: Long-Term Outcomes

Two Kaplan-Meier analyses, one involving primary endpoint events plus the rate of ipsilateral stroke to 4 years and another involving primary endpoint events plus mortality to 4 years, suggest that the long-term performance of CAS is non-inferior to that of CEA.  The event-free rates from these analyses are presented below for the PP population.  

	
	Primary Endpoint Rate Plus Rate of Ipsilateral Stroke to 4 Years
	Primary Endpoint Rate Plus Mortality to 4 Years

	
	CAS
	CEA
	CAS
	CEA

	1 Year
	92.9%
	93.4%
	97.1%
	98.4%

	2 Years
	92.4%
	92.8%
	94.3%
	98.4%

	3 Years
	91.5%
	92.0%
	91.0%
	92.6%

	4 Years
	91.2%
	91.8%
	87.9%
	88.2%


In addition, a Cox Proportional Hazard Analysis suggests the equivalence of the long-term effectiveness of CAS and CEA out to 4 years post-procedure.
Q3: Please comment on the stability of the outcomes after one year.
4: Censored and Crossover Subjects
A potential source of bias is the unbalanced number of crossover subjects.  More subjects crossed from the CAS arm to the CEA arm than from the CEA arm to the CAS arm. Specifically, a total of 70 subjects crossed from the CAS arm to the CEA arm, while 12 subjects crossed from the CEA to the CAS arm. 

The sponsor indicated that the most common reasons for exclusion of subjects were lesion or vessel characteristics, which occurred more frequently in the CAS arm.  Subjects could be randomized according to vessel and lesion criteria determined by ultrasound only.  However, for CAS subjects, a pre-stenting angiogram provided additional vessel information.  In certain cases, this appears to have led the investigator to determine that CAS is not appropriate for the subject, resulting in crossover to the CEA arm. A pre-procedure angiogram was recommended for CEA subjects, but was not strictly required because an angiographic assessment is not standard of care before CEA.

Q4a. Please comment on the potential impact of the unbalanced number of crossover subjects on the study results and conclusions.
Another potential source of bias could be introduced by the missing data from censored subjects.  In the CREST trial, there were some subjects who were not observed with any primary endpoint events, nor did they complete the 1 year endpoint.  This is mainly attributed to subjects who died between 31 days and 1 year, subjects who withdrew from the study, or subjects who were lost to follow-up, all leading to missing information for these subjects.  The potential problem created by these censored subjects is that the Kaplan-Meier estimate and its associated variance could be biased.  The bias occurs if the pattern of censoring is not independent of the survival times, or the survival rate of censored subjects is not consistent with the rate in subjects remaining in the study.  In the ITT population, there were 84 censored patients in the CAS arm and 72 in the CEA arm. 

Q4b. Please comment on the potential impact of missing data from censored subjects on the study results and conclusions.

5: Definition of Myocardial Infarction (MI)
The protocol definition of MI changed during the enrollment of CREST, reflecting the development of scientific consensus during the course of the trial.  Most subjects (91.3%) were enrolled under Amendments III - VI, which all used the same definition of MI.  The definition of MI used in these versions of the protocol specified the enzyme, chest pain, and ECG criteria used to confirm an MI; the previous versions did not include this information.  Since the adoption of CREST protocol Amendment III, the use of ECG or cardiac biomarkers as a singular requirement for MI adjudication prevailed throughout the remainder of the study. 
Under Amendments I and II, 5.1% of the enrolled subjects (11/217) were adjudicated as having an MI while only 2.5% of the enrolled subjects (56/2285) under later amendments were adjudicated as having an MI.  The proportion of subjects evaluated as having an MI appears to be higher for subjects under Amendments I and II than under later amendments (p = 0.043, Fisher’s exact test).
Q5. Please comment on the potential impact of the different definitions of MI on the study results and conclusions.
6: Cranial Nerve Injury
In the CEA arm, 5.2% of subjects experienced cranial nerve injury; no subjects who received CAS reported this injury.  The cranial nerve injury was considered unresolved in 3.5% of CEA subjects at 1 month and 2.0% of CEA subjects at 6 months post-procedure.  The symptoms of cranial nerve injury reported in CREST were facial droop or sensory loss, ipsilateral paralysis of lower lip, swallowing difficulties, vocal cord paralysis with hoarseness, ear lobe anesthesia, and tongue deviation to the affected side.

Q6: Please comment on the clinical significance of the incidence and severity of cranial nerve injury reported for the CEA subjects. 

7: Post-Approval Study

The Carotid Artery Stenting Outcomes in the Standard Risk Population for Carotid Endarterectomy (“CANOPY”) Study is the proposed post-approval study for the RX Acculink Carotid Stent System in the United States. CANOPY is a prospective, multi-center, non-randomized, single-arm, post-approval study with the purpose of collecting post-approval data on the RX Acculink Carotid Stent System when used by a broad group of physicians under commercial use in the population at standard risk for adverse events from carotid endarterectomy.

Approximately 1,200 subjects will be enrolled in CANOPY at up to 350 clinical sites in the United States.  The sample size calculation is based on the primary endpoint defined as a composite of death and stroke (DS) during the 30 days periprocedural period plus ipsilateral stroke between 31 and 365 days post procedure and a comparison with an Objective Performance Goal (OPG) of 9.4%.  The OPG of 9.4% was developed based on the literature data of standard surgical risk patients who received CAS as well as CREST data.  The overall DS rate is a function of the relative mix of symptomatic versus asymptomatic subjects. Assuming that 25% of the subjects in CANOPY will be symptomatic, and 75% will be asymptomatic, and using the rate estimates of 7.6% and 4.0% for symptomatic and asymptomatic subjects, respectively, the estimated peri-procedural DS rate for the trial is 4.9%. Combing this rate with the 1.5% CREST ipsilateral stroke rate between 31 and 365 days post procedure, and a delta of 3%, the OPG for the primary endpoint is determined to be 9.4%.
Q7a. Even though the peri-procedural death and stroke rates are within AHA guidelines, they are higher for the symptomatic subjects than asymptomatic subjects.  Please comment on the appropriateness of a separate analysis at 30 days to evaluate peri-procedural death and stroke in symptomatic vs. asymptomatic patients.
In the few randomized trials conducted outside the United States comparing CAS to CEA, the results have not been as favorable for stenting patients as CREST.  One reason that has been proposed for this finding is that the interventionalists were not as experienced as they might be in a US pivotal study.  In a recent comprehensive review1, the authors found that published stroke and death rates for carotid artery stenting show improvements over time.  Temporal improvement in outcomes suggests the presence of a learning curve.  In active carotid artery stenting units, it may take almost 2 years before the stroke/death rates fall below an arbitrary 5% threshold. 

1Smout J, et al. Int J Stroke. 2010 Dec;5(6):477-82. 

Q7b. Please comment on whether there is a need for the post-approval study to evaluate the learning curve and results for new CAS operators and sites and how this could be implemented.
8: Labeling
Draft labeling was provided by the sponsor in Section 6.0 of the Panel Pack.  Updated draft labeling reflecting the indications for use proposed in Question 1 will be provided at the beginning of this meeting.
Q8a. The contraindications, warnings, and precautions have not changed from the approved indication. Please comment on their appropriateness to the newly proposed indication. 
Q8b. Please comment on the appropriateness of the CREST data included in the labeling, and discuss whether there are any analyses or data not provided in the labeling that would be important to provide to the user in the labeling.
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