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PROCEEDINGS
(10:01 a.m.)
CALL TO ORDER
DR. YANCY: My name is Clyde Yancy. |
chair of the circulatory devices panel. Welcome to

open session of today®"s meeting.

I am from Dallas, Texas, a medical do

am

the

ctor

with the Baylor Heart and Vascular Institute at Baylor

University Medical Center. And my area of interest

experience 1s heart TfTailure, heart transplantat)

cardiomyopathies, and hypertension.
I would like to call this meeting to or

and 1n doing so request that each of the panel mem

and

der,

Ders

themselves, 1i1dentify your iInstitution and your area of

expertise. Begin with Dr. Zuckerman.

DR. ZUCKERMAN: Good morning, Bram Zuckerpan,

director, FDA Division of Cardiovascular Devices.

DR. KINDLER: Good morning, Dean Kind
stroke neurologist, Kalamazoo, Michigan.

DR. GRAVEREAUX: Good morning, Ed Graver

from Brigham Women"s Hospital, vascular and endovasc
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surgery.

DR. MILAN: David Milan car
electrophysiology, Massachusetts General Hospital.

DR. NAJARIAN: Ken Najarian, University|
Vermont; 1"m an interventional radiologist.

DR. ABRAMS: Gary Abrams, University
California San Francisco, neurology.

DR. BLACKSTONE: Jim Blackstone, head
clinical research, department of thoracic
cardiovascular surgery, Cleveland Clinic.

DR. WEINBERGER: Judah Weinber
interventional cardiology, Columbia Presbyterian,

York.

d1ac

of

of

of

and

jer,

New

DR. SOMBERG: Hi, John Somberg, professor of

medicine and pharmacology at Rush in  Chic
cardiovascular pharmacologist, clinical cardiology
electrophysiology.

DR. KATO: Norman Kato, cardiothor

surgery, private practice, Los Angeles, California.

DR. LINDENFELD: Joanne Lindenfeld, Universi

of Colorado. My 1interests are heart failure and hq
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transplantation.

DR. HIRSHFELD: John Hirshfeld. I"m
interventional cardiologist at the University
Pennsylvania in Philadelphia.

DR. NAFTEL: David Naftel, professor
surgery and professor of biostatistics at the Univer:
of Alabama at Birmingham.

DR. JEEVANANADAM: Val Jeevananadam. 1"m
chief fTor cardiothoracic surgery at the University
Chicago.

DR. HALEY: 1°"m Clark Haley. I"m a vasc
neurologist at the University of Virginia
Charlottesville.

DR. GOOD: David Good, professor, chair
neurology, Penn State University. I"m i1Interested
stroke and stroke rehabilitation.

DR. JOHNSTON: Wayne Johnston, University
Toronto, vascular surgeon.

DR. YAROSS: Marsha Yaross, vice presid

an

of

of

Sity

the

- of

hlar

clinical, quality, regulatory and health policy,

BioSense Webster 1n Diamond Bar, California, an indu
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representative to this panel.
DR. FLEMING: Good morning, Mike Flem
dentist and North Carolina consumer representative.
CHAIRMAN YANCY: Thank you very much.
like to thank the panel members for being present,
acknowledge the expertise that i1s around the table.
IT you haven®t already done so, please

the attendance sheets that are on the tables by

ing,

1°d

and

door. If you wish to address this panel during one of

the open sessions, please provide your name to Ms.

Anne

Marie Williams at the registration table. This i1s very

important.

Also, 1f you are presenting iIn any of
open public sessions today and have not previo
provided an electronic copy of your presentation to
please arrange to do so with Ms. Williams as soor

possible.

the
usly
FDA

as

I"d note Tfor the record that the voti

members present constitute a quorum as required by
CFR Part 14.

I would also like to add that the p
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participating In the meaning today has received trai

in FDA device law and regulations.

No one from the public or the press offic

allowed 1nto this i1mmediate panel area at any

during a break or during the conduct of this meet

ning

1S

112

time

ing,

because proprietary information is on the table, and we

are not allowed to disclose that information to others.

Mr. Swink, the executive secretary for
circulatory system devices panel, will now make
introductory remarks.

Mr. Swink.

INTRODUCTORY REMARKS

EXECUTIVE SECRETARY SWINK: The Food and
Administration 1s convening today"s meeting of
Circulatory System Devices Panel of the Medical Dev

Advisory Committee of the Center of Devices

the

some

Drug
the
ices

and

Radiological Health, under the authority of the Federal

Advisory Committee Act of 1972.

With the exception of the industry

representative, all members and consultants of the p

are special government employees or regular fed
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g
employees from other agencies, and are subject

federal conflict of interest laws and regulations.

Following the formation and the status

to

of

this panel®s compliance with federal ethics and conflict

of i1nterest laws covered by but not limited to t

found at 18 USC Section 208, and Section 712 of

nose

the

Federal Food, Drug and Cosmetic Act, are being provjded

to the participants In today"s meeting, and to
public.

FDA  has determined that members
consultants of this panel are 1n compliance with fed
ethics and conflict of iInterest laws.

Under 18 USC Section 208 Congress

the

and

cral

has

authorized FDA to grant wailvers to special government

employees who have potential financial conflicts whel
Is determined that the agency"s need for a partic
individual®s services outweighs his or her poten]
financial conflict of interest.

Under Section 712 of the FT&C act Cong

has authorized FDA to grant waivers to speci

government employees or regular government emplo
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with potential financial conflicts when necessary, to

afford the committee essential expertise.

Related to the discussions of tod
meeting, members and consultants of this panel who
SGEs have been screened for potential fTinan

conflicts of iInterest of their own, as well as t

imputed to them, including those of their spouse§ or

minor child, and for purposes of 18 USC Section
their employers.

These 1Interests may include investme

nts,

consulting, expert witness testimony, 1In contrast to

grants, CRADAs, teaching, speaking, writing, patents
royalties, and primary employment.

For today®"s agenda the panel will discuss
make recommendations regarding clinical trial des

for carotid artery stenting, and patients not at

and

and
Igns

nigh

risk for adverse events from surgical revascularization.

This 1s a particular matters meeting du
which general i1ssues will be discussed.
Based on the agenda and all finan

interests reported by the panel members and consulta
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1
conflict of 1Interest wailvers have been i1ssued

accordance with 18 USC Section 208 and Section 713
the FT&C act to Drs. Edward Gravereaux and Clyde Yang

Dr. Gravereaux"s waivers involve two consulj
arrangements with manufacturers of carotid ar
stents, both for which he receives less than $10,
Dr. Yancy"s walves involve unrelated consuly
arrangement with an unaffected unit of carotid ar
stent manufacturer, TfTor which he receives less
$10,001.

The waivers allow these 1individuals
participate TfTully 1iIn today"s deliberations. F
reasons Tor 1issuing the wailvers are described 1in
waiver documents which are posted on FDA"s websits

www . fda.gov.

? of
y.-

ting
tery
DO1.
ting

tery

than

to
DA S
the

at

Copies of these waivers may also be obtajned

by submitting a written request to the agency®s Fre

pdom

of Information Office, Room 6-30 of the Parkjawn

building.
A copy of this statement will be avail
for a review at the registration table during
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meeting and will be iIncluded as part of the offi
transcript.

Marsha S. Yaross, Ph.D., 1is serving as

)
2

the

industry representative, acting on behalf of all related

industry, and i1s employed by BioSense Webster, a Joh
& Johnson company.

We  would like to remind members

Nson

and

consultants that 1f the discussions i1nvolve any other

products or firms not already on the agenda for w

the FDA participant has a personal or an iImp

nich

Uted

financial interest, the participants need to exclude

themselves from such i1nvolvement, and their exclusion

will be noted for the record.

FDA encourages all other participants
advise the panel of any financial relationships
they may have with any firms at issue.

Before 1 turn the meeting back over to
Yancy, here are a few general announcements.

Transcripts of today"s meeting will
available from Neil Gross & Co. Information

purchasing videos of today®"s meeting can be found on
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table outside the meeting room. And presenters to
panel who have not already done so should provide
with a hard copy of their remarks, including overhead

The press contact for today®"s meeting
Heidi Valetkevitch.

Thank you.

CHAIRMAN YANCY: We are on time, which i1s
much appreciated, and we will go forward with the
presentation.

FDA PRESENTATION

MR. CAVANAUGH: Thank you, Dr. Yancy.

My name is Ken Cavanaugh. 1°d like to s
off today by thanking everybody for attending
meeting. And 1°d especially like to thank the p
members for taking some time out of their schedules
offer their recommendations on some important clin
topics today.

The two main topics today are clinical t
designs to evaluate carotid artery stenting In pati
who are not considered high surgical risk, and
optimization of the quality of clinical data colle
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in these trials.

FDA"s main goal for this advisory p

anel

meeting 1s to use the recommendations of the panel to

develop clinical trials capable of demonstrating
safety and effectiveness of carotid stenting iIn a
high risk population.

To this end these studies should be expe
to produce valid scientific evidence which 1s requ
to support approval of a pre-market appr
application, or PMA, for this indication.

One of the key 1issues of optimizing

the

non-

cted
1red

bval

design of these studies is mitigation of the potential

challenges to the conduct of carotid stenting studpes,

such as the rate of subject enrollment, and

interpretability of the resulting data.

Before we get started 1 would like to provide

an overview of today"s presentation. 1 will begin
an i1ntroduction to carotid artery disease and stent
followed by a summary of FDA®"s current recommendat
on this topic.

Dr. Will Sapirstein will then present

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com

with
ing,

fons

the




14

currently available clinical evidence regarding car

revascularization.

htid

Dr. Cho Ahn, a biostatistician, will follow

with an explanation of some of the challenges that a

carotid stenting study iIn non-high risk subjects
face.

Dr. Michael Barnett will then present
positions of key stakeholder medical societies
carotid endarterectomy and stenting.

A summary of the presentation will
follow, and afterwards, we would be happy to answer

questions the panel may have.

may

the

on

then

any

So let"s get started with some background

information that explains why we"re iInterested in
topic.

The clinical problem at the heart of
discussion is stroke. Stroke is defined by the W
Health Organization as a persistent neurological def

of cerebrovascular cause. It 1s the third leading c

this

this

orid

T
0
()

ause

of death 1i1n this country, and the leading causel of

disability.
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1%

Recent figures suggest that 700,000 str
occur each year, resulting iIn 160,000 deaths, 500
new stroke victims, and 200,000 recurrent strokes.

The annual total cost has been estimated

$57 billion. So we"re talking about a disease that

very costly In many ways.

Now what causes stroke? While 1t is not
to determine the root cause of a particular stroke,
estimate of stroke etiology 1i1s that 30 percent
strokes occur due to extracranial disease of the cary
artery supplying blood to the brain, with an e
proportion resulting from 1ischemia unrelated to
carotid artery.

Twenty percent of strokes result
hemmorrhagic causes, and vertibral-basilar dis
contributes to the remaining 20 percent.

I"d now like to focus on carotid arj
stenosis as a significant contributor to stroke.

The health risks posed by carotid sten
are different from the risks resulting from stenosiy

other vessels such as the coronary arteries in that
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main concern is the generation and downstream migra
of embolic debris from the embolic plaque - the sten

plagque, excuse me.

tion

htic

The speed of blood 1increases as i1t fTJows

through the stenosis, which i1s believed to iIncrease
sheer forces acting on the plaque, and iIncreasing
likelthood that debris will be dislodged and i1ncludd
important vessel downstream.

The presence of the stenosis i1tself typic
does not limit the flow of blood to the brain, bec;i
the brain possesses a rich network of collateral ves
that IS capable of maintaining adequate b
oxygenation provided there 1s no downstream occlusion

Carotid stenosis 1is considered clinic
significant In about 5 to 7 percent of patients 65 vy
of age or older. Significant stenosis can initially
detected through non-invasive means, such as du
ultrasound, or more invasive methods such as angiogr;
are often used to confirm the initial diagnosis.

In the context of clinical trial design
analysis, carotid stenosis is typically characterize(
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1

either symptomatic or asymptomatic, depending on whether

or not a neurological event affecting the ipsilat
hemisphere has previously occurred.

Symptomatic status i1s frequently def

using a specific time frame such as siIx monj

Subjects who last experienced an ipsilat

cral

1ned
ths.

cral

neurological event outside of this time frame would be

defined as asymptomatic for purposes of this study.

Therefore 11t 1is 1mportant to note

subjects who are classified as asymptomatic may not 1in

fact be completely free of prior symptoms.

that

There are currently three main treatpmpent

options Tfor symptomatic and asymptomatic car
stenosis. These are best medical therapy, car
endarterectomy and carotid artery stenting.

Optimal medical therapy can take many T

depending on the health and co-morbidities of

DIMS

the

patient. Clinical trials have benefits to anti-platelet

regimens such as aspirin and clopidogrel which lower
risk of secondary stroke i1n symptomatic patients.

The use of a dual or triple anti-plat
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regimen may be effective when patients do not respon(

a single drug, although such a strategy increases
risk of hemorrhage and other bleeding complications.

In addition to the anti-platelet ther
statins and ACE inhibitors have been shown to reduce
risk of stroke iIn patients with the associated
factors, namely, hyperlipidemia and hypertension.

Another treatment strategy for car
stenosis 1s carotid endarterectomy which consists
surgical excision of the stenotic plaque in the car
artery.

This procedure was first introduced in 1

1 to

the

APY ,

the

risk

vtid

of

ntid

D53,

and by the mid-1980s i1t had become the most common

vascular surgical procedure in the United States.
Today over 130,000 procedures are perfo
annually, and 1t represents the current gold stan
for carotid revascularization.
However, the role of carotid endarterec
Iin the prevention of stroke i1s not always clear.
role was established through the conduct of sev

landmark clinical trials from the late-1980s to

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com

rmed

dard

tomy

This

cral

the




19
early 2000s, which 111 now briefly summarize. 1

symptomatic patients a treatment strategy of car

endarterectomy in combination of optimal medical the

ntid

rfapy

was shown to produce long term outcomes superior to

medical therapy alone 1In two randomized contro
trials, the NASCET trial in North America, and the
trial in Europe.

The benefits provided by surgery

mitigated by the degree of carotid stenosis,

Iled

=CST

yere

with

greater benefit observed when tighter stenoses were

treated.

The mortality and morbidity rates associ
with the endarterectomy procedure itself also affe
long term benefit.

Similar superiority results were demonstr
In asymptomatic benefits In two more randomized tri
ACAS 1n North America, and ACST in the United Kingdon

While the treatment group 1iIn both stu

hted

cted

hted

als,

dies

consisted of carotid endarterectomy plus medical

therapy, the control groups differed slightly.

The ACAS control group was medical the
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alone, while the control group 1In the ACSTwas deferred

endarterectomy. In other words endarterectomy was

not

to be performed unless the subject became symptomati¢ or

presented some urgent need for a vascularization.

More detailed presentation of these four

studies will be provided later i1In the presentatiorn
Dr. Sapirstein.
While carotid endarterectomy was shown

have a role 1iIn treating carotid stenosis, not

patients make good surgical candidates for a number

reasons. IT a high procedural adverse event rate

by

to

all

expected for a given patient, endarterectomy becomegs a

less acceptable option for them.

However, these patients may provide benefits

from carotid artery stenting, the most recently

introduced treatment option for carotid artery stenosi

In this minimally iInvasive procedure, a stent

or tubular mesh structure 1is inserted endovascularly,

and delivered to a target vessel on a dedicated sgtent

delivery system.

Once within the target lesion the stent
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expanded, and i1t provides a scaffolding function to

vessel to stabilize the plaque, and i1t also provides a

gentle outward force to the vessel wall to main paten
With the iIntroduction of the carotid ar
stenting in the late 1980s was associated with a
Incidence of procedure-related embolism, car
stenting procedures are now most often performed

conjunction with an embolic protection device, whick

placed distal to the Ilesion to capture and remove

embolic debris generated during the procedure.
The specific effects of embolic protectio
the overall procedure event rates have not

definitively established.

It is 1mportant to note that while stenti

may now present the same set of risks as surgery,
does not mean that stenting provides less overall
that surgery. These each present particular types
risk for the patient.

To date there are fTive carotid stent sys

N on

been

approved in the United States: the Guidant Acculink,

which has since been purchased by Abbott Vascular;
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Abbott Vascular Xact; the Cordis Precise; the End

Dtex

Nextstent which has since been purchased by Boston

Scientific; and the ev3 Protege.
These systems were all approved
approximately a 2-1/2 year time frame from August

to January 2007.

bver

2004

These stent systems were all approved with

nearly identical indications. The stents are indicated

for the treatment of patients at high risk for adv
events from carotid endarterectomy who req
percutaneous revascularization, and who have el
neurological systems and at least 50 percent car

artery stenosis, or no neurological symptoms and

least 80 percent carotid artery stenosis.

erse

ire

ther

ntid

at

The target vessel must also be appropriagely

sized to accommodate the stent.

The safety and effectiveness of carotid

stenting was Hlast discussed by the advisory panel
April, 2004, in a public meeting to discuss a PMA
the Cordis Precise carotid stent system.

The panel recommended that the PMA be T

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com

for

bund




2]

approvable with certain conditions. These conditions

mainly involved labeling restrictions, limiting the

use

of the device to subjects who are at high surgical risk.

Another set of conditions i1nvolved the

to conduct a post-approval study to evaluate the sa

need

Fety

and effectiveness of the device outside of controlled

clinical studies.

The panel underscored the need for car
followup In the post-market cohort.

We"re happy to say that published res

from post-approval carotid stenting studies have

cful

lts

been

consistent with pre-market study results, and follow up

compliance has been robust.

The panel also made a number of i1mpor]
points that are relevant to this current panel meetir

First the panel noted that current challe
involving the appropriateness - excuse me, cCer]
challenges involving the appropriateness
comparability arise when using historical data
controls for a given clinical study.

The panel also stated that composite sS]
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endpoints were challenging to 1i1mplement for stu
comparing surgical and non-surgical treatment opt
due to the different gross profiles for each proced
as | previously mentioned.

In a similar vein, the panel commented

dies
fons

re,

that

subjects with certain anatomic risk factors may not make

suitable candidates for carotid stenting, a
demonstrating the different sets of risks posed

stenting and surgery.

Finally, and as stated on the previous slj

follow up iIn this post-approval phase was consid

essential to evaluate this technology.

Now the Ffive previously mentioned s

systems were all approved for use in high surgical

jain

by

tent

risk

patients. There®s currently no carotid stent system

approved for use 1n patients who are not at high
for adverse events from carotid endarterectomy.
These patients represent the majority

potential patients with carotid artery disease, and

risk

of

may

outnumber the high surgical risk population by two to

one according to some estimates.
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Given the impact on public health on this

large potential population, FDA believes that robust,

prospective, multi-center clinical trials invol
these patients are needed to demonstrate both the p

of concept of carotid stenting procedures iIn gene

and to evaluate the safety and effectiveness of specific

carotid stent systems with the goal of supporting
applications for the non-high risk indications.

This 1s why we"re here today.

That concludes the introduction. 1 will
present our current recommendations in this area, ai
will outline our questions for the advisory panel tq
answered later.

When considering how best to evaluate car
stenting iIn a non-high risk population we freque
turn to several Kkey resources. The Tfirst 1is
guidance document on carotid stenting which
published In 1996. Despite 1ts age the clinical t
recommendations are still mainly applicable to the
high risk population. FDA guidance documents are
to communicate our current thinking on a given to
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and tend to represent best practices for collecting

presenting information to support a marketing

application or clinical study protocol.

However, 1°d like to emphasize that these

documents are not at all Dbinding on FDA, de

manufacturers, or clinical study sponsors, and t

contents should not be considered requirements unjess

there"s a specific regulatory or statutory basis.
In addition to the guidance FDA consi
both relevant published Iliterature involving car

revascularization as well as input from the adviy

ders
ptid

s0ry

panel when considering recommendations fTor clinjcal

studies.

Our overall recommendation for conductir
clinical trial to evaluate carotid artery stenting
non-high risk population i1s to conduct a prospec
multi-center randomized controlled trial compa
carotid stenting to endarterectomy. Such a design
expected to minimize the impact of bias and confoun
on data interpretability. And Dr. Ahn will

discussing the significance of these two fTac
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shortly.

A non-inferiority approach can be taken,

which allows a specific non-inferiority margin tg
used as the maximal allowable difference between

stenting and surgical study arms.

be

the

This non-inferiority margin, or delta as we

sometimes call 1t, should be small enough to rule out a

clinically meaningful difference in event rates.

Non-inferiority margins are usually
specified as an absolute number, or defined ai
proportion of the observed control primary event ratse

As the primary endpoint of such a trial,
recommends a composite endpoint iIn iIncorporating p
procedural morbidity and mortality to assess
procedural safety and the longer term rate of st
ipsilateral to the stented vessel as a measure of
durability of the procedure.

An example of such an endpoint iIs the ratg
death, stroke and myocardial i1nfarction within 30 ¢
of the procedure, plus the rate of ipsilateral st

from 31 to 365 days after the procedure.
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In addition to these recommendations,

FDA

recommends long-term follow up of the study cohort to

assess the continued durability of the procedure, angd to

determine 1T any new event types occur.

FDA also recommends that all clin
assessments be as i1ndependent and objective as possi
Some ways towards this goal are: use of a clin

events committee to adjudicate adverse events; a

ical
ble.
ical

Jata

safety monitoring board to evaluate the ongoing safety

of the study participants; and core lab analysig to

objectively analyze the clinical data.

Finally, FDA recommends a multi-specialty

team approach to treating subjects at

investigational site to minimize the effects of bj

For example such a team might 1iInclude a vasc
surgeon, a neurologist, and an interventi
cardiologist or radiologist.

So these are our recommendations to d
However, we recognize that these recommendations c
be optimized to enhance the quality of data collectel

these studies.
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To that end we have the following questpons

for the panel.

Question one: Can acceptable non-randomjzed

control trial designs that compare carotid ar

stenting to carotid endarterectomy in patients who

tery

are

not at high risk for adverse events from surgpcal

revascularization be developed? |If so, please pro

vide

recommendations regarding the choice of control, subject

eligibility criteria, endpoints, and selec]

methodologies for minimizing bias and confounding.

tion

Question number 2a: Does sufficient clinjcal

equipoise still exist so that the performance

randomized control trials to evaluate carotid stenti

i1s sufficiently scientifically and ethically validaj

If so, what are the current barriers to enrollment

randomized control trials involving cart
revascularization?

Question 2b: What 1f any study parameters

can

be modified to Tfacilitate enrollment iIn randomized

control trials without unduly compromising the vali

of the resulting data?
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Examples of study characteristics that | may

affect enrollment are subject eligibility criteria,
follow up type 1In duration, and subject recruitment
methods.

Question number 3: If the proof of concept of

carotid stenting iIn  non-high risk patients iIs

successfully demonstrated, would your study degsign

recommendations change? |If so in what way? For example
would you recommend a non-inferiority randomized control
trial comparing two carotid stent systems?

Finally, question number 4: What other
recommendations do you have that may Tfacilitate
initiation, enrollment, completion and interpretability
of clinical trials for this iIndication?

We welcome the panel®s i1nput on these topics,
as well as any other related topics that arise during
the panel®s deliberation.

Now, Dr. Will Sapirstein will present | the

available clinical evidence regarding carotid
revascularization.
DR. SAPIRSTEIN: Good morning. I will] be
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summarizing the 1mportant clinical trials i1nvolved 1in

carotid revascularization that will provide a background

for issues i1nvolving stent studies. These stu
include landmark carotid endarterectomy trials by -
symptomatic and asymptomatic subjects that have

previously mentioned, as well as iImportant random

dies
for
been

1zed

and non-randomized carotid stenting studies involying

both high surgical risk and non-high risk populations.

For randomized controlled trials estab
the effectiveness of carotid endarterectomy

eliminating the extra cranial carotid arterial dis

lish
for

case

responsible for up to 30 percent of the 700,000 strokes

that occur annually in the United States.

These trials are the North  Amer
Symptomatic Carotid Endarterectomy Trial; the Euro
Carotid Surgery Trial; the Asymptomatic Carotid Arj
Study; and the European Asymptomatic Carotid Sury
Trial that were all concluded and published between
and 2004.

The conclusions of these studies provided

definitive data fTor the etiologic relationship
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cerebrovascular actions to arterial embolism origina
from extra-cranial carotid or atherosclerotic diseaseq

The risk of stroke i1n neurologic
symptomatic patients is substantially increased 4
function of theilr stenosis severity as seen 1iIn
slide. This 1s also emphasized iIn the number neede
treat with endarterectomy to prevent a stroke.

The stroke risk 1s also significant
asymptomatic patients as demonstrated in the ACAS
ACST studies. The stroke risk, the number needeg
treat, and the cerebrovascular actions prevented
treatment of 1,000 patients is similar iIn both t
seminal carotid endarterectomy trials invol
asymptomatic subjects.

The NASCET and ECST trials provided level
evidence for the benefit of carotid endarterectomy
preventing stroke in certain patients with symptom

carotid stenosis. The benefit iIncreases with

ting

ally

S a

this

and
to
by

nese

Atic

the

severity of the stenosis, and i1s much diminished when

stenosis severity is less than 30 percent.

These benefits for carotid endarterectomy
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attenuated by any iIncrease for the procedural risk

mortality or morbidity due to the occurrence of strok

The two-year fTollow up Tfor lesions gre
than 70 percent was obtained in the NASCET study.
five-year data for less than 70 percent lesion steno
quoted here, is from the European ECST study.

A lesser degree of benefit was demonstr
in the ACAS and ACST trials for carotid endarterec]
In asymptomatic patients 1f the carotid sten
exceeded 60 percent.

Severity of stenosis above the watershec
60 percent did not, unlike symptomatic patients, mot
risk for stroke 1i1n the medically controlled arms
these trials.

A much reduced peri-operative risk
necessary to achieve this benefit iIn the asymptom
patients than 1i1s required for the Ilarger benefit
symptomatic patients with at least 3 percent risk ve
6.7 percent risk for the symptomatic patients.

With the introduction of carotid arte
stenting to a less - for a less 1nvasive option

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com

of
e.
ater

The

0
)

hted
tomy

DSIS

| of

Hify
of

'SUs

rial

to




34

carotid stenosis, several studies were condu
comparing these two interventions.

Study designs included randomized control
nonrandomized concurrent trials control to car
endarterectomy as well as single armed observati
studies controlled to historical endarterectomy data.

The key eligibility criteria for t
studies typically focused on the subjects® surgical
status, symptomatic status, and the severity
stenosis.

Other enrollment considerations included
age and gender of the patient.

Many studies i1nvolving high surgical subj

cted

and

vtid

bnal

nese

risk

of

the

pCtsS

have been recently conducted iIn the United States.

Seven of these studies are summarized in this slide.
these, six were single arm studies, and one,
SAPPHIRE study, was a randomized control trial
registry arms included.

The studies all incorporated sim
eligibility criteria with respect to the subje
symptomatic status and the percentage of symptom
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subjects controlled in each study was comparable.
Just go back - 1 missed the slide. These
the variables categorized as anatomical and co-mo

conditions which were applied In various combination:

designate patients at high risk for a surgical car
intervention.
Subjects classified by co-morbi

outnumbered by far those with anatomic risk factorg

are
rbid

to

|"2)

ntid

dity

5 1N

every case. No criterion was included for high risk of

a stroke due to the characteristics of the lesion
as a thrombosis or mobile embolism or excav
ulcerated plaque.

These four stent systems have been appr
by the FDA for treatment of patients at high risk
carotid endarterectomy, and these have been single
studies. Almost 1i1dentical composite primary endpo
were employed iIn the analysis of these studies, w
consisted of all-cause mortality, all stroke,
myocardial i1nfarction occurring for the procedure
out for 30 days to capture pre-procedural risk
safety.
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The rate of ipsilateral stroke occurring |
31 to 360 days was also captured fTor assessment
effectiveness. The single contribution of m
importance in the primary response variable was a 30
stroke for all of these studies, which as noted thery

15 and 20 percent - 20 cases.

From

In contrast to these previous four studjes,

the SAPPHIRE study was designed as a randomized con]

trial to demonstrate non-inferiority of carotid stenti

with embolic protection to carotid endarterectomy
patients at high risk for surgery.

Patients enrolled but deemed to be at
high a risk for adverse events from eilther surgery
stenting were placed iIn registry arms for either car
endarterectomy or a CAS tied to the randomiza
process.

In total 334 subjects were randomized
either stenting or carotid endarterectomy, and
patients were placed iIn the stent registry, and
seven in the carotid endarterectomy registry.

The primary endpoint was the cumula
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death, stroke or myocardial i1nfarction occurring wi

30 days, as well as death or ipsilateral stroke bet
30 days and one year.
No statistical difference by intent to t

analysis existed in the primary endpoint at 30 days.

thin

yveen

reat

At

one year a difference of 7.2 percent 1In compogsite

endpoint between the two randomized arms of the study

statistically supported the non-inferiority of stenting

to carotid endarterectomy.

This latter outcome has been criticized as

attributable In large measure to the incidence of n

ON-Q

wave myocardial infarction in the carotid endarterectomy

arm based on a twofold elevation of creatinine Ki
with a positive MV fraction.

The outcome i1n the stent registry and iIn
stent randomized arm were comparable.

The randomized component of this s

nase

the

tudy

experienced very low enrollment and was not completed as

planned. The onset of poor enrollment occurred at

time when single armed carotid stenting stud

the

ies,

including those using the Cordis system, became [nore
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prevalent possibly usurping candidates suitable

randomization.

for

Due to the low randomized sample the study

did not have sufficient power to conduct a pla
intended alternative analysis for superiority
stenting to surgery.

Now 1 would like to discuss some non-

risk carotid stenting studies, two of which have

nned

of

nigh

Deen

concluded and published, and some of which are ongoirng.

The SPACE trial was conducted from

through 2006 i1n 35 centers 1In Germany, Austria

2001

and

Switzerland. SPACE was a randomized trial designed to

determine 1f carotid stenting 1s non-inferior

to

endarterectomy. The primary endpoint was the rate of

death and ipsilateral stroke at 30 days per procedureg.

Enrollment was originally planned fo 1,900
symptomatic patients with severe carotid stenosis.
Subjects were excluded from the study i1f any of several
risk - high risk factors existed for surgical
intervention.

This 1s the 30-day result obtained as an
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interim analysis of the first 1,200 patients enrol

9

led.

The upper confidence limit for the absolute difference

In the primary endpoint between the two arms exce
the non-inferiority margin for the study.

The results also failed to demonstrate

pded

that

endarterectomy was superior to stenting. But based on

the interim analysis an unacceptably high number| of

additional - and the high number of additi
enrollments, subjects that were calculated to
required to demonstrate the non-inferiority of stent
the further subject enrollment was terminated mainly
lack of funding.

The EVA-3S study was very similar to
SPACE 1n that 1t was a randomized multi-center Euro
study 1i1nvestigating the non-inferiority of car
stenting to endarterectomy in non-high risk symptom
subjects.

Study enrollment took place from 2000

bnal
be
ing,

for

the
pbean
ptid

atic

to

2005, and the patency endpoint was - and the pripary

endpoint was the rate of all death and stroke at 30 days

These are the results for 30 day followup of
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the first 520 subjects. At this time the data sa]

committee halted enrollment due to study conc

associated with the high rate of stroke in the stenti

arm, especially in the elderly patients, as well as

Fety

eIrns

futility to demonstrate the non-inferiority of stenting.

While SPACE and EVA-3S resulted i1in simplar

conclusions, both have been criticized for study de:
that some observers believe may have affected

outcomes.

51gn

the

First, the use of embolic protection devices

was not vrequired throughout the duration of eI
study. In SPACE embolic protection device use
always an option of the operator. In EVA-3S emb

protection device use was recommended by the data sa
committee i1n 2003, three years after the s
inclusion.

Another criticism 1is that the trai
requirements for operators iIn the stenting
endarterectomy arms were unbalanced, being less rigo
for stent use than for the surgical arm participa

and afforded a possible advantage to the car
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endarterectomy arm.

However the EVA-3S i1nvestigators fTailed in

very stark analysis, subset analysis, to show any stent

learning curve. The sponsors did determine that t
was a statistically significant difference between

results of subjects treated with and without emb

nere
the

blic

protection. However only 20 patients underyent

unprotected stenting compared to 227 that had cere

bral

protection devices used during the deployment of stents.

This slide 1illustrates the demographicg of

the CaRESS enrollments. Sorry, I1"ve got these sljdes

all mixed up.

SPACE and EVA-3S were randomized trials.

The

CaRESS study was a multi-center nonrandompgzed

concurrently controlled study designed to com
carotid stenting to surgery iIn both symptomatic

asymptomatic subjects.

bare

and

In an attempt to mimic real-world clingcal

practice subjects were treated with either stenting or

surgery based on the preference of the patient and

treating physician.
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In addition enrollment was not adjusted
surgical risk data. The primary endpoint was the 30
use of death and non-fatal - the primary rate of d
and non-fatal stroke.

During the feasibility stage of the st

for
~day

path

Ldy,

397 patients - 397 patients were enrolled at Unpted

States centers between 2001 and 2002, with enrollmen
each site conducted to maintain a two to one r;

favoring the surgical arm.

£ at

Atio

More than two-thirds of the subjects Wwere

asymptomatic, and 86 percent were considered at
surgical risk.

The demographics of the CaRESS phase
subjects 1i1ndicate a significantly higher incidence
repeat carotid interventions, either endarterectomy
angioplasty, In the stent arm.

In other respects, clinically rele

characteristics were well balanced between the two an

The outcome of the two CaRESS arms were
significantly different at both 30 and 365 d

Surgical risk data was not a predicator of s
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outcome. However, because of the relatively low number

of non-high risk subjects enrolled extrapolation of

the

outcomes to a non-high risk population 1s problematic.

A phase two study based on the feasibility - on
feasibility study results has been proposed.

So 1n brief summary the randomized SPACE

and

EVA-3 trials fTailed to prove the non-inferiority, of

carotid stenting to endarterectomy i1n non-high

risk

subjects. The presence of potential confounding factors

that afford - has afforded interpretability problems
limited the impact of the results on community clin
practice except perhaps to avoid carotid arte
stenting 1In the artery. And this underscores the
for well designed and conducted trials.

The non-randomized CaRESS phase one s
suggests non-inferiority of stenting to surgery 1
population with mixed surgical risk and symptom
status. Because this was a fTeasibility study, howe}
the overall significance of the results i1s not clear.

Although the non-randomized study was abl

enroll subjects with balance of clinically obv
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4 4
relevant covariates in each arm, the extent

confounding for unknown clinical relevant covariates
uncertain.

In addition to these studies there an
number of randomized trials of the other currentl
that are either currently enrolling or u
development. This slide summarizes the design of
of these studies that are representative of a b
range of geographic sites, control treatments,
subject populations.

FDA i1s looking forward to the completior
these studies and hopes that the results can be use(
optimize the treatment of all patients with car
artery disease.

That completes my rather conf
presentation, and Dr. Ahn will now present a statist
commentary on the trial design issues for non-high
carotid arterial stenting.

DR. AHN: Thank you.

Good morning, my name is Charles Ahn. 1
statistician In the division of biostatistics.
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Today 1 will present some challenges

to

clinical trial conduct and development i1n carotid sgtent

studies.

This 1s the outline. I1"1l1 present a brief

introduction of randomized control trials

and

nonrandomized concurrently controlled trials, and fthen

discuss some 1issues with these two types of trials

carotid stent studies.

In particular slow enrollment with randompzed

control trials and treatment comparability and selection

bras with nonrandomized concurrently controlled trials.

In well designed and well conducted

randomized controlled trials we expect that all patients

covariates, major or not major, are balanced between
two treatment groups. So the two treatment groups
comparable, and observed treatment difference 1s

unbiased estimate of treatment difference.

the
are

an

While FDA recommends that randomjzed

controlled trials be conducted to evaluate carotid

stenting iIn the non-high risk patient population,

conducting the studies 1s not without 1ts own set
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challenges. The potential 1issue with this is, t
studies may enroll patients more  slowly
anticipated.

Slow enrollment may increase the likeli
that clinical practice or the device design will ch

over the course of the investigation. Such changes

hese

than

nood

Ange

may

call into question the generalizability and the clinpcal

relevance of the resulting data.

Slow enrollment may be due to preferences
enrolling i1nvestigators who may often believe
potential subjects would be better served by
treatment versus the other, and therefore should not

involved in the study.

that

one

In addition the potential subjects themselves

may decline to enroll iIn the studies because they

uncomfortable with the concept of randomization.

are

Especially i1f the subject 1s TfTaced with

treatment via either a surgical procedure or a minim

ally

invasive alternative that may be perceived as [nore

desirable.

Let me give you concluding remarks
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randomized control trials.

A well designed and well conducted randompgzed

controlled trial provides the highest level of clinjcal

trial evidence. However, reliance on randomized con]
trials may paradoxically not allow iInvestigators
acquire the required evidence In a reasonable time f
leading to premature study termination of well desi
trials.

Another study design option for compa
carotid artery stenting and carotid endarterectomy
nonrandomized study design where subjects are alloc
to either stenting or the surgery arm based on fac
such as physician judgment and subject agreement,
through a full randomization process.

Such a study will experience more r;
enrollment because patient can be involved based
physician and patient preferences. However there 1is
guarantee that patient covariate measured or unmeas
are balanced between the two treatment groups. So
two treatment groups may not be comparable.

In a nonrandomized study, allowing
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Investigator to exercise judgment in recruiting subjects

and selecting treatment options for them can introguce

considerable bias. This 1s a selection bias which will

be discussed In more detail later.

Bras may also occur when a subject receives a

treatment, or study endpoints are evaluated. It is also

important to note that a randomized controlled trial

carotid stent study may also be subject to these

and

types of biases, treatment bias, and assessment bilas,

because the investigator will not be blinded to
study arm.

Now selection bias. Let me start with
example. There might be a situation where

investigator may prefer one particular treatment

their heathier subjects, which i1s likely to result

an
the
for

in

this particular treatment appearing to have more

favorable outcome relative to the other treatpent

regardless of 1ts actual merit.

IT the treatment characteristics are

not

comparable between the two study arms due to selection

bias, whether 1t 1s iIntention or unintentional,
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study result may be confounded, because any perce

9

1ved

treatment effect may in fact be due to an imbalance of

clinically relevant prognostic TfTactors between
stenting and the surgery arm.

So 1T there exists a significant differ
iIn two arms, we cannot differentiate whether

difference is due to treatment or due to confounders.

the

ence

this

Here"s an example of confounding. |If congrol

group has older and sicker patients than treatpent

group, the low success rate with the control group

may

be due to this patient characteristics, not because of

the new device being more effective.

Other potential confounding factors inc
investigational site and physician training
experience.

Here 1s a dilemma with nonrandomized con;

lude

and

trol

trials. Known and major confounders may be controlled

by a statistical method, such as covariant adju
analysis of propensity analysis. But there are s

unknown or unmeasured confounders.

sted

till

Therefore we never know whether we were
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entirely successftul.
Here 1s another one. IT two control gr

were not comparable, any statistical method ca

DUpPS

nnot

correct this to make them comparable. Furthermore, we

cannot know whether they are comparable or not until
treatment is assigned to all of the patients or the

of the study.

the

end

For these reasons nonrandomized controlled

trials may not be least burdensome, and in fact, it

pose a high risk for the sponsor in terms of meeting

this primary endpoint.

In summary, bias and confounding cannot be

expected to be completely eradicated in
nonrandomized control trials. There will always
concerns regarding these potential problems.

A key power question, however, will

whether potential problems related to Dbias

the

be

be

and

confounding In the nonrandomized carotid artery stenting

trial can be sufficiently minimized through a car
study design and execution, such that 1t iIs reason

for a study sponsor to choose this pathway.
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Now 1 would like to introduce Dr. Mic

nael

Barnett. He will present the professional soclety

perspectives.

DR. BARNETT: Good afternoon. 1"11 pre
the professional society perspectives on car
revascularization.

As a general overview, 11l present
recommendations given Tfor endarterectomy and car

artery stenting, as well as the American H

the
ptid

part

Association and ACC recommendations, and a brief summary

of how those recommendations are classified.

They are classified by class level, whicl
the strength of the recommendation, and the Ilevel
evidence supporting that recommendation.

The recommendation classes are class

bne,

two, and three. In class one there is general agreement

or evidence that the procedure or treatment 1s us
and effective; class two i1s that there is conflic]
evidence or divergence of opinion on the utility of
procedure, and that"s further broken down into class
and 2b; while class three 1is general agreement
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evidence that the procedure is harmful or not useful.

Level of evidence are outlined in A, B an

1 C.

Level A evidence 1i1s data derived from multpple

randomized control trials. Level B, data derived fry
single RCT or from a nonrandomized study; and level
expert opinion or case studies.

The ANAZASA guidelines on car
endarterectomy 1In symptomatic patients Dbreak

patients down into three broad categories: those witl

n 70

to 99 percent stenosis; 50 to 69; and those with less

than 50 percent stenosis.
They state that carotid endarterectomy

recommended by a surgeon with a perioperative morbi

dity

and mortality of less than 6 percent. This gets a class

one A level recommendation.

Carotid endarterectomy for the mode

stenosis group 1Is recommended depending on specific

patient factors such as age, gender, the comorbiditjes,

and severity of initial symptoms; while those with less

than 50 percent  there iIs no indication

endarterectomy.
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The guidelines for carotid artery stenting iIn

symptomatic patients state that among patients with

severe stenosis those greater than 70 percent,
carotid artery stenting IS not inferior
endarterectomy and may be considered In patients who

difficult to access surgically; 1i1n patients who

that

to

are

have

medical conditions that greatly increase their risk of

surgery; and when other specific circumstances ex

for example, a prior radiation.

Ist,

They go on to say that carotid artery

stenting is reasonable when performed by operators

with

established periprocedural morbidity-mortality rates of

4 to 6 percent similar to that observed
endarterectomy and stenting trials.

The guidelines published in 2006
asymptomatic patients with respect to endarterectomy
carotid stenting include the prophylactic -car
endarterectomy i1s recommended for highly sele
patients with high grade stenosis when performed
surgeons with a less than 3 percent morbidity

mortality rate. And that received a class 1 levs
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recommendation.

Prophylactic carotid artery stenting
state might be a reasonable alternative
endarterectomy In asymptomatic patients at high risk
endarterectomy. However they go on to say that ther;
uncertainty whether these patients should have eithg
stenting or endarterectomy due to periprocedural

one-year event rates.

they

In 2007 the American College of Cardiojogy

along with the other mentioned professional socie]
produced an expert consensus document on carotid ar]
stenting. And they summarized by saying at the pre
time, there i1s i1nsufficient evidence to support car

artery stenting iIn high risk patients with asymptom

ties
tery
sent
ptid

atic

stenosis, less than 80 percent, or 1In any patient

without high risk features.

This IS consistent with the F
determination that the safety and effectiveness of
stenting device has not been shown in a non-high
population.

And with that 11l turn it over to Dr.
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Cavanaugh.

DR. CAVANAUGH: Thank you.

So I*d now like to summarize the key polnts

from this presentation.

The carotid artery stenting is currently ¢
approved by FDA for the treatment of carotid stenosi:
high surgical risk patients. This approval was base(
a reasonable assurance of safety and effectiveness
the i1ndicated population.

However the safety and effectiveness
carotid stenting has not been demonstrated in the
high risk population which 1includes the majority,
patients with severe carotid stenosis.

FDA currently recommends conducing
randomized control trial to gather these data bec
this design 1i1s expected to optimize the quality
clinical data collected.

FDA respectfully requests advisory p;

of
non-

of

ause

of

anel

input to answer the question of whether clinjcal

evidence from a randomized control trial is necessar)

demonstrate the equivalence of carotid stenting
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endarterectomy and necessary to support the safety

effectiveness of specific carotid stent systems.

and

FDA also encourages the panel to recommend

specific study design elements iIntended to iIncrease
robustness of these studies.

That concludes our presentation. We*"d
happy to answer any questions you may have.

PANEL QUESTIONS

CHAIRMAN YANCY: Dr. Cavanaugh, thank you °
much for the presentations from yourself and the
team.

We have several minutes that we can use€
query the FDA team before we go i1Into our Tfirst ¢«

public hearing.

the

be

very

FDA

r to

bpen

I was especially struck by the one state

ent

from Dr. Ahn that 1 thought had quite a bit of merit,

and demonstrated that 1ironically there are cergain

circumstances under which the non-randomized trial m

ght

be more burdensome. And so I think i1t might be helpful

to develop that thought process a bit further.

Dr. Johnston.
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DR. JOHNSTON: This i1s a very basic question

which 1°ve not heard answered. What 1s a high risk
patient? Is this a high risk patient for surgery? Or a
high risk patient for stroke? Or both?
And therefore what are we debating today when
we"re talking about low risk? 1 wonder i1f the FDA wpuld
address 1t.
DR. CAVANAUGH: Sure, and so these patients
have been traditionally defined as high risk fo adverse
events from carotid endarterectomy, so they don"t
present a good risk profile for the surgical procedure
itself, not necessarily any risk associated with
stenting, or any risk for future stroke if they wer¢ to
be untreated. It"s more about the specific surgpcal
procedure itself.
Does that answer your question?
DR. JOHNSTON: 1 think 1t does. On tab 2 on
page 17 of 26 at least from some of them, are those risk
factors, 1 find them personally somewhat vague. And|1"m
not sure where 1 personally would draw the line 1t It
weren"t for a protocol.
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So are you 1i1mplying that the proposal

would have for low risk would simply be the conversd
all of these, for example, the converse of a hy
converse of the presence of angina, and so on?

DR. CAVANAUGH: 1In general that"s how w

ol

-

we

of

ate,

ve

considered the non-high risk studies to be. So Just

thinking about i1t conceptually - other people can c
in - you would have these high risk studies that
heard about, SAPPHIRE and other, registry studies, |
say, single arm studies.

And then vyou would have non-high
studies. And I can"t really think of a patient
could potentially have been enrolled In eilther st
because the 1i1nclusion criteria for the high
studies, namely, the presence of one of these anat
or comorbid factors would be an exclusion criteria
the other studies, because we"re focusing on pati
who appear to present a similar risk profile for er
procedure, so they"re suitable and comparable in
respect.

DR. ZUCKERMAN: So, Dr. Johnston, Yo
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raised a key question. Does that help you out?
other slide of merit 1s slide #42 1In the

presentation. Where generally in these clinical tr

I think you had to have two significant comorbidith

or one anatomic risk factor.

The
FDA

1als

And the key point iIs as you say, perhaps we

should change the nomenclature for these prior
trials to higher risk surgical patients, and now w
going towards lower risk.

And we acknowledge that there are

surgeons who would operate on any of these patients 1In

this matrix on slide #42.

DR. CAVANAUGH: That"s helpful.

FDA

CHAIRMAN YANCY: We have had one panel member

join us since we started. IT you would intro
yourself please, and then proceed with your question.

DR. COMEROTA: Wwell, Tfirst of all,

Huce

1°d

apologize for being late. 1 was under the Impression we

were starting at 10:15.
My name i1s Anthony Comerota. I"m a vasc
surgeon from Toledo, Ohio. I"m the director of
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Jobst Vascular Center, and | have an acad

appointment as an adjunct professor of surgery at
University of Michigan.
CHAIRMAN YANCY: Thank you.

DR. COMEROTA: May 1 proceed? Question:

the FDA wish to address the risk of the lesion bei

treated? There®"s an awful lot of focus on the risk of

the patient undergoing a procedure. I think i1t"s

recognized that vrecurrent stenoses, Tibrous lesi

vell

bNs,

lower grades of stenoses have a much lower risk of

neurological event treated medically or non-operativ
nonprocedurally, versus the atherosclerotic lesion w

IS high grade stenosis.

ely,

nich

And then of course stratifying for whether

that lesion i1s symptomatic versus asymptomatic.

So my question i1s, what degree of 1mport
does the FDA place on the type of lesion which 1s b
treated i1n the framework of either medium risk
routine risk versus high risk patients?

DR. CAVANAUGH: Well, 1 can take the T

attempt to answer that question.
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So I think 1 see kind of two components
what you"re asking. The Ffirst with regards
constructing a clinical trial and how does - how

those lesion factors, let"s say, enter into i1t?

I think, for the purposes of this discussi

where we"re focusing on non-high risk for adverse ev

from carotid endarterectomy, 1f there were lesi

characteristics that were believed to contrib

5 to
to

do

especially to adverse events due to surgery, those mipght

be appropriate to be iInclusion-exclusion crit
depending on how you"re looking at it for those types
studies.

At the same time the risks may be - they
present a different risk profile with respect
stenting. So there may be different stenting
factors i1n all of that, which may represent a diffe
patient population. It may very well represen
different population.

There may also be lesion characteristics
say, don"t touch me at all, because something i1s ¢

to break off.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com

may
to
risk

rent




62

So 1 think by the meeting today we

envisioned talking about the non-high surgical

population. So 1f we were to focus on lesi

characteristics as eligibility criteria for t
studies, 1 think 1t would be important to couch
within that framework.

And 1T we"re going beyond that, then we
have to think about a different indication for t
patients.

Another 1issue | thought of with that w
be, a lot of the decision of whether or not to tres

patient using a certain treatment modality, or whe]

only

risk

nose

them

may

nose

buld
"t a

ther

to treat them at all, a lot of that really gets back to

representing what"s best for clinical practice.

Those may make clinical practice decisjons

which FDA doesn®"t get involved in. There are treatpent

options that may be available to physicians. FDA
determine for specific devices whether there 1
reasonable assurance of safety and effectiveness for
indicated patient population. However, physicians
ultimately going to know what"s best for the patigq
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how they think their patients can best be treated.
And so a lot of this may go - may go be)
the scope of a clinical study designed to demonst

the safety and effectiveness of a single device, bec

yond
rate

ause

you are Tfocusing more on well defined patient

characteristics and things like that, because
facilitates our getting an answer.

So to some extent those i1ssues may relats
a broader 1issue of clinical practice iIn determi
what"s best for the patient.

I"m not sure 1 answered your question,

other people should feel free to jump In. But that"s

initial take on the i1ssue of lesion characteristics.
I agree, 1 think that"s an i1ssue that n
to be explored a little further from studies. I
that gets done.
DR.  SAPIRSTEIN: Dr. Comerota, we

determined risk on the basis of procedural risk

that

2 to

ning

and

)

my

peds

nope

have

access to the lesion and not on the lesi

characteristics, so that the actual lesion tre

should be comparable i1n the two arms, so that

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




64
instance a TfTlaccid embolus would be excluded fro

study of CAS and as is elderly patients over 80 bec;
of the iIncreased risk of a nonsurgical and di
operation.

And so that"s what we have relied on In o
to accurately determine the comparability of
stenting versus the carotid endarterectomy procedure.

CHAIRMAN YANCY: Dr. Somberg.

DR. SOMBERG: 1 wanted to continue
discussion that you were sort of bringing up, and
Is, are we talking about approval of a device? Or
we talking about different medical practices?

And 1t seems to me - or my question reall

m a
ause

rect

rder

the

the

that

are

y is

to the FDA, have you considered that perhaps we are more

In practice management considerations? And what I mean

by that 1s, SPACE and EVA fTor asymptomatic pati

failed according to their specified endpoints, which

eNts

N 1S

fine for the specified endpoints, and 1t is i1f you will

an academic study for practices.
But In terms of devices, | could conceivg

you had an intervention that offered some benefit
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some specified control like medical therapy

instance, and It wasn"t as good as another interventjon,

but the other intervention required surgery, there
all sorts of lesion characteristics, severities,

maybe we have important focus here, and | agree on t

are

that

nat,

but maybe there®s another focus that we should Jook

towards how to define the efficacy of the device and

how

woulld 1t fit iInto practice for a very large number of

patients who were not treated with the standard of c
1T you will, carotid endarterectomy.

I"m not sure I"m saying what | mean
precisely, but it seems to me a fundamental undercur
of this conundrum today, and 1i1n part the
presentation.

DR. CAVANAUGH: Sure. And to answer 1 t

are,

very

rent

FDA

nink

the first part of your question with regards to, what

specifically are we talking about here today. Agalr
think there may be two parts to that.

So I think before - one of the e
questions that needs to be answered 1s, does carq
stenting have a place for the non-high risk populatig
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And the second question 1is, okay, let"s

assume that gets established, how do we then go about
proving whether specific devices are safe and effective
for that indication in those patients? And 1t may very
well be that some of those studies may be tied together,
focusing on specific devices early on. They may be

answering the same question.

So 1 think that i1f the panel has input on
both of those questions 1t"s going to be very helpful
for us as a regulatory agency and for other potential
study sponsors to know what are the key study
considerations here? |If there®s any difference betyeen
those two types of studies 1t"s good to know.

And to get to the second part of that, |1
think going to the broader patient population, we would
- you"re aware of the FDA"s consideration of post-market
data. We have post-market studies in place for approved
carotid stents in the high surgical risk populatipns.
And we could envision that 1f a stent were to| be
approved for the non-high risk population, there would

be a post approval study performed with that as well,
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and we might be able to capture some data about

these stents are used, and that may - that may 1in]

potential - that may i1nform potential treatment
patients later by knowing, okay, here"s how t
patients with specific conditions may have fared; m
we want to be careful about treating them, quest

like that.

how
Form
of
nese
nybe

fons

I think for broader studies with regards to

what"s best fTor patients, as TfTar as determining
influencing clinical practice, we may not have
regulatory authority to do that, but at the same
those would be i1mportant studies, and hopefully 1
from this panel could encourage and optimize the qua
of data collected from those studies.

CHAIRMAN YANCY: No, 1 would agree that

or
the
time
nput

lity

Drs.

Comerota and Somberg and really helping us understand

what kinds of input we need to provide FDA iIn terms
study design.

Dr. Blackstone.

DR. BLACKSTONE: Yes, I may be reflecting what

the other two have said too. But 1f you look at |
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slide #84, the one just before this, when you
giving a charge for what you"d like from the panel,
framework is entirely framed 1iIn terms of car
endarterectomy, that 1is to say, the comparison
stenting with carotid endarterectomy, the indicat
for carotid endarterectomy are not in high or low
patients.

So this i1s a rather, | would say rather
situation where you are instead of looking at a dev
and whether that device i1s effective and safe, you
instead looking at 1t in terms of what Is going on
another procedure, a surgical procedure.

And 1 think the idea that maybe the frame
instead should focus on these devices, and what t
effectiveness and safety 1s and particularly
respect to not doing anything, which is one of
things that you"d naturally think of. And on your F
slides you said that was one of three arms. Yo

putting 1t all In they framework even iIn defining

vere

the
ptid
of
fons

risk

odd
ice,
are

with

to surgical risk that one might argue may not even be

germane to this argument.
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DR. CAVANAUGH: So what I"m hearing you sa

that by considering the comparisons to endarterec]

y is

tomy

we"ve been focusing on that and there may be other more

suitable comparisons?
DR. BLACKSTONE: Well, we"ve already h

earlier iIn your presentation that this may be actu

pard

ally

just the tip of the 1iceberg, and there are far more

patients who one wouldn"t even consider for carq
endarterectomy that these devices are probably going

- that the device manufacturers want to use them for|

ntid

) to

So are we - 1s the framework for Yyour

questions to us proper, is what 1*m really challengir

g-

CHAIRMAN YANCY: 1 think we all can contribute

to that dialogue. Because there may be some around

the

table who Dbelieve that what some might call a

conservative arm, or others might call medical thefrapy

might be another reasonable comparator.

Dr. Abrams.

DR. ABRAMS: Yes, 1 would echo these thoughts

that were put forth by Dr. Blackstone. I think

the

iIssue of best medical therapy 1is really the question
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that 1s 1 think on the mind of this panel.

It was also on the mind of the previous panel

that looked at the high risk patient.

But I would like to ask the FDA, what are

you

currently considering a reasonable completion time for a

randomized control trial?

And you want things to be compl
reasonably. What are your criteria, what are
thinking of as a reasonable time for completion?

DR. CAVANAUGH: I"m not sure | have the anj
to that, and 1 think that"s where input from the p;i
might be helpful i1s to maybe iInform us what you w
consider to be a suitable completion time, If there
certain - depending on the time course of studies,
you can be able to tell that patients enrolled early
may not be comparable to those enrolled at the end
medical practice may have changed and things like thsg

Those are important for all of us to keej
mind. I don"t we have any a priori guidelines
okay, this study i1s going on too long. So that a

would be an area where we could benefit from the pan
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expertise i1s, what i1s too long?

Really what it comes down to for us 1is,
the data from the beginning of the study to the end,
they all be pulled together?

And that"s really what 1t comes down to

are

can

for

that specific question. IT we do encounter a study

where 1t Hlooks like there may be the question

of

comparability, we might ask for a specific analysis or

rationale as to why they could be poolable. It may very

well be a question Tfor the panel for a spec
marketing application. But 1f there are any guidel
or anything that the panel can provide on that point
woulld certainly be appreciative of that.

CHAIRMAN YANCY: Certainly depends on the
of secular change and background therapy. 1 think
Najarian, did you have your hand up? I*m sorry,
Milan.

DR. MILAN: 1 didn"t have my hand up but
have a question. So and this has to do - I mean I t
that there®s legitimate questions around the choice ¢

comparator, and 1 think that i1s worthy of discussion.
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But 1 have a specific question about t
non-inferiority trials, and how we decide what
acceptable delta 1s for non-inferiority.

And as you were making your presentati

which 1 was very impressed with, i1t struck me that

asymptomatic patients, for instance the recommenda;
iIs for high grade stenoses 1f the surgical risks or
procedural risk is less than 3 percent that you
ahead.

But 1 guess if the procedural risk i1s hi

than that that the benefit i1s mitigated to some degre

nese

an

NS,

tion

the

go

Jher

e.

And the same - this i1s for CEA, for treatment

of asymptomatic patients.

And then for symptomatic patients,
surgical risk i1s acceptable up to 6 percent. An
wonder 1f you®ve given thought to whether that sh
inform our decision about an acceptable delta wher
compare carotid artery stenting to CEA?

DR. CAVANAUGH: Sure, and I can start
Dr. Zuckerman, if you want to say something you can.

But there was - just to clarify, so t
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recommendations were medical society recommendatgons

involving expertise beyond what we have, and they
great recommendations. They are not consid
regulatory requirements or anything. So 1 just wa

to clarify that point.

are
cred

nted

With regards to selection of appropriate

let"s say non-inferiority margins, et cetera, I™m
sure again we have any prespecified, here"s how y
define that, but that could be a potential way tg
that is to say, we have medical expertise that s
these rates are clinically significant. Here"s
clinically significant difference, and this i1s how v
this 1s how we can develop the non-inferiority ma
based on that information.

I think we envision that maybe the p

might want to talk about that a little bit, about ho

not
bu™d
do
ay's,

the

incorporate the recommendations from medical societjes,

and so that"s a good topic for discussion later.
be certainly happy to hear some of that.

DR. ZUCKERMAN: Okay, this has been
incredibly rich discussion, and 1 feel confident
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the panel i1s moving iIn the direction that we wanted

panel to move in, which i1s, one, to consider that

the

this

IS a very complex area that is going to need Very

careful trial design and considerations, especially

respect to this so-called delta.

with

But I want to emphasize that 1It"s Very

important to use good clinical judgment here.

example Dr. Milan just had a great question: How do

frame a delta around 1 percent or 3 percent, and mak

clinically meaningful?

For

you

117
H

Probably with 40,000 patients. But we would

frame the question a different way. Certainly from

the

FDA perspective, or a clinician®s perspective, when we

are talking about a chronic implant, the minimum

time

point where we could consider a primary endppint

analysis would be at one year, or perhaps later, w
we"re generally talking about a rate, just 1In
ballpark, of about 6 percent.

Certainly we want the panel®s 1nput
considering a minimally acceptable clinical delta, w
again would generate extremely large sample sizes,
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at the same time you need to weigh that against clin
reality et cetera. And the agency has been thin
about something In the 30 percent ballpark, which ma
may not be acceptable.

But there are multiple 1issues here t
after you hear more about proposed clinical t
designs, we"d like to turf these questions back to yd

The only other point that 1°d like to men
Is that people are really questioning what 1s
question here. And there really are two questions.

One 1s, you need to generate enough datd
this trial or a series of trials such that on a
patient basis you"re reasonably confident that doir
treatment strategy with this device i1s a reason
thing to do.

It doesn"t mean that this device needg
necessarily be better than a different - than a stan
of care, A. B, 1t means that you also need to cull
enough information from this trial that the device w
as intended.

But a reasonable assurance of safety
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effectiveness does not allow us to forget that
principal analysis needs to be on a per patient Db;
such that we"re confident that with performance with
of an elegant device we"re still demonstrating
clinical utility for a PMA device.

CHAIRMAN YANCY: Please, Dr. Kindler.

DR. KINDLER: Thank you.

well, I"m certainly intrigued by
discussion. And 1 would follow up what Dr. Zuckerma
saying by two thoughts. And the question i1s, In a s
It"s not just two questions, but i1If I"m reading
explicit and implicit questions here, there are re
two things that are being put on trial.

One 1s, 1s a relatively robust proce
that"s been used for a long period of time iIn need ¢
replacement? And that would be CEA. Has cur
technology advanced to such a degree that we sh

reconsider that?

the
ASIS
use

some

Pnse
the

ally

Jure
bfF a
rent

buld

And the second one, i1In terms of answerjing,

how we answer that question, has been our gold stand

ard,

which 1s randomized control trials 1In need of a revisi
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as well.

And 1 think that i1s sort of what I"m hea

ring

here as we try to discuss issues about delta, try to

discuss i1ssues about patient selection.
And 1 think great caution needs to be t
before either one of those are significantly revised.

CHAIRMAN YANCY: Dr. Jeevanandam.

aken

DR. JEEVANANADAM: Looking at the - 1 inean

this is a question to the FDA - the basic reason
seems like we"re here i1s randomized clinical trials
probably the gold standard, but you can"t en

patients fast enough. And that"s why we"re here to

it
are
roll

try

to figure out 1f there"s alternatives to randompzed

clinical trials, and especially 1n this patpent

population.

And 1t seems to me that the question 1is

why

can"t we enroll people fast enough? And are we close

enough to enrollment that this point becomes m

That"s one question.

bot?

The other thing i1s, from a practical point of

view, reimbursement always drives a lot of why people
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can or cannot be enrolled In clinical trials. And

can

you give us a perspective on the actual reimbursepment

state right now for carotid stenting?

DR. ZUCKERMAN: Okay. I think there are
reasons why, within HHS, Congress specific
designated that there"s an FDA, and that there”
center fTor Medicaid services, or CMS, and these
organizations shall stay separate.

Our charge today 1s not to worry a
reimbursement or per se what CMS i1s going to do.
principal charge today 1is to construct a TfTramew
considering use of the total product lifecycle conc
meaning what combination of critical premarket
post-market data could we utilize to possibly app
these devices with a reasonable assurance of safety
effectiveness such that on a per patient basis we
clinical utility?

Now 1t might turn out that the trial des
suggested here would also be satisfactory for CMS, w
has a different charge, reasonable and necessary.
that"s a discussion for a different day, and we w
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just really recommend that sponsors have that discussion

with CMS and see i1f approaches are congruent.

to design these FDA trials.

We have a big enough charge here today just

CHAIRMAN YANCY: We need to take just two more

brief questions.

Let me just make reference for Val®s benefit

that under tab 4 in the consensus document on page
there are several statements referencing CMS and
they approach carotid stenting.

Very brief segment, please, Doctor.

DR. YAROSS: 1 think that there i1s no ques
that those are separate standards, and appropriately

I think though that these get to the i1ssu
sometimes a burden which i1s within the scope of
And Dr. Cavanaugh, 1 noted In your presentation ag
many FDA materials there i1s a suggestion that non-
may not be least burdensome.

And yet iIndustry that bears the burden o]

feels differently.

129

how

tion
SO.

of

117

~DA.
5 1IN

RCTs

fFten

I wonder 1f you could elaborate a little more
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on that i1n the context of this study population.
DR. CAVANAUGH: 1 think when we"re tal

about least burdensome 1 think there may be a diffe

King

rent

weighting of the risks along the timeline of conducting

studies. But the randomized control trial, you may
challenges for enrollment and all that. You can mon
that as time goes on. You may take some time to
rolling with those types of studies. But at the end
have a randomized study. And provided 1t was
designed, the data should be interpretable.

With the non-randomized study, the study
get off the ground a little bit easier. And you
collect data. But you may not, you probably won"t
until the end of the study whether the data are In

interpretable.

nave
1tor
get
you

vell

may
may

KNOW

fact

So there is more of a risk being assumed by

the sponsor of such study. We"re 1i1nvesting a lot of

time and resources into conducting the study, and
may not be able to control the interpretability of
data. You may get to the end and find that you
making an apples to oranges comparison.
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And so that®"s really - that"s the aspect
the burden that we"re thinking about with a
randomized study 1i1s that there 1i1s more risk weig
toward the end of the study that you may not know a
during the conduct of the study and you may not be

to account for at the end.

r of
non-
nted
bout

able

So really what the question i1s here 1s, Wwhat

our main question here 1 think today i1s, do you neg

randomized control trial? Do you need one? There i

od a

5 NO

other alternative. And 1f there are alternatives, what

can we do to control some of these iIssues? How cay
implement them to gather sufficiently interpretq
data?

And 1Tt the non-randomized studies won"t w
why specifically not? Why can"t those be used to ga
data?

CHAIRMAN YANCY: Dr. Yaross, thank you
that question. It parallels an observation 1 hag
well.

I think there was one brief comment

here? Please, Dr. Somberg.
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DR. SOMBERG: Someone raised the point, ar
going to replace a very robust procedure which
endarterectomy with another intervention.

I don"t really think that is the questiol
the day. I think the question of the day 1is, arg
going to be able to judge the effectiveness ve
safety of an interventional device? And | think
important to make that comparison at some point In
medical practice, but I"m not sure that"s the crit
Issue. And 1 think 1t comes down to something Vv

very precise, and that 1s, could you TfTacilit

> we

ery,

ate,

decrease he burden and increase the yield and potential

success of doing a randomized trial iIn patients w
you were comparing the device to potentially med

therapy? Or would you compare the device to surg

nere
1cal

1cal

intervention, but willing to accept maybe even &g 60

percent difference, because the intervention offers
benefits over the alternative intervention.

And 1 don"t say | have the answers to t

some

hese

things. There are neurologists here, vascular surgeons,

et cetera, et cetera, who deal with this everyday.
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But I"m just bringing this up because,

other people have said in this meeting so far, as |

we"re conducting a study for best practices, and thi

sort of like the American Physicians Society dealing

with these patients. We"re deciding best medical

practice, and 1 don"t think we"re having per se a )
detailed and precise regulatory discussion of effi

versus safety of an interventional device.

CHAIRMAN YANCY: We"ll take one more comment

in this section, and that is from Lindenfeld.

DR. LINDENFELD: This 1s just a |1

ttle

different question. | noticed In the materials we were

given that having a standard neurologic evaluation
patients iIncreases the detection of CVA threefold.
I have two questions for you about that.

IT that 1s the case, and 1f those ones |
are picked up by neurologists are reflected of the d

and obvious stroke rate, then wouldn"t requiring thaj

a clinical trial substantially decrease the numbers

patients that would need to be enrolled? And that w

then get rid of a lot of this problem of large eng
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numbers. So my questions are, do these evaluations

neurologists - and 1 think that was iIn the conse
document, that statement - 1f that"s the case, ther
those reflect other events and we would be confiden
having a standard neurological evaluation to Increass
detection of the stroke rate threefold, wouldn"t thaj
one way to really decrease the numbers and there;
allow us to do randomized trials?

DR. ZUCKERMAN: 1"m not sure | can answer
question.

DR. ZUCKERMAN: All trials, as vyou

b by
NSus

1 do

fFore

that

are

pointing out, Dr. Lindenfeld, are fundamentally sample

sizes depend on number of events. | wish we could
that with good neurological exams being done
neurologists the number of events 1s going to Incr

substantially, and sample size Isn"t an issue. W

say

by

ease

just haven"t found that to be the case. But there will

be other speakers here also.
CHAIRMAN YANCY: Certainly we have a numbe
neurologists around the table, so hopefully we can

that 1nput.
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Let me, 1f you will, proceed with closi

this part of ht meeting and proceeding on to our FTirst

open public hearing. For the purposes of just bel

able to keep our thoughts clear, the kind of thing
heard the panel bring up 1iIn response to the F
presentation had to do with the risk of the treat
per se, the natural history of the disease,

importantly, the definition of what constitutes non-

ment
and

nigh

risk; the requirement to look at per patient outcomes,

and understand i1f we can extrapolate this to clingcal

practice; the specific requirement to respect reason

able

signs of efficacy and safety for the device; 1mportant

questions about clinical trial design; persistent

questions about determining and setting an inferio
margin; and then a very provocative discussion a
what constitutes burden and what truly 1is the 1

burdensome. So 1 think we are gettin

ity
bout
past

j a

start on where we need to go, and at this point we"d

like to move forward with our first open public hearing.

We have three speakers scheduled for

this

session. Each speaker has been allotted a maximum of 10
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minutes to speak. In the iInterests of time we ask
speaker to be as brief as possible, less than 10 min
1T that"s possible, and for the panel to hold

questions until everyone has presented.

pach
tes

all

It"s important for me to read the following

statement.

Both the Food and Drug Administration and
public believe In a transparent process for Informaj
gathering and decision making. To ensure
transparency a the open public hearing session of
advisory committee meeting, FDA believes that it
important to understand the context of an individu
presentation.

For this reason FDA encourages you , the
public hearing speaker, at the beginning of your wrij
or oral statement, to advise the committee of
financial relationship that you may have with
company or group that may be affected by the topic
this meeting.

For example, this financial information
include a company®"s or a group®s payment of your tra
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lodging, or other expenses 1iIn connection with )
attendance at the meeting.

Likewise FDA encourages you at the begin
of your statement to advise the committee if you do
have such financial relationships.

IT you choose not to address the 1issug
financial relationships at the beginning of |
statement 1t will not preclude you from speaking.

The fTirst scheduled speaker i1s Dr. Stan
on behalt of Abbott Vascular.

ABBOTT PRESENTATION

DR. FINK: My disclosure i1s, 1 am an emplq
of Abbott.

I"d like to thank the panel for

opportunity to address them regarding this issue.

of

your

byee

the

Basically we"d like to provide an overviey of

Abbott Vascular®s carotid stenting programs, and
support the use of randomized trials to determine
safety and efficacy of carotid stenting versus cary

surgery.
Just very briefly an overview of Abbott"s

also
the

ntid

involvement with carotid stenting. Abbott Laboratories

acquired Guidant Corporations®™ Endovascular Solutiong
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