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P-R-0-C-E-E-D-1-N-G-S
(8:06 a

CHAIR YANCY: Good morning. I would ke

Lm.)

to

\V

call this meeting of the Circulatory Systems Devjces

Panel to order. My name is Clyde Yancy. I am
Dallas, Texas, Medical Director of the Baylor Heart
Vascular Institute and Chair of the FDA Cardiovasc
Devices Panel. My area of interest and experience I
heart failure transplantation, cardiomyopathy

hypertension.

IT you have not already done so, please si

the attendance sheets that are on the tables by
doors as you enter the room. IT you wish to add
this panel during one of the open sessions, pl
provide your name to Ms. Ann Marie Williams at
registration table. This i1s very important.

IT you are, in fact, presenting in any of
open public sessions today and have not previo
provided an electronic copy of your presentation to
FDA, please arrange to do that as well with
Williams. Again, this i1s very important.
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I note for the record that the voting members

present constitute a quorum as required by 21 CFR Part

14. I would also Ilike to add that the panel

participating in the meeting today has received training

in FDA device law and regulations.

Let me request that everyone in the ropom,

myself included, silence your cell phones

Blackberry®"s so that we won"t be interrupted.

and

Mr .

Swink, the Executive Secretary fTor the Circulatory

Systems Panel, will make several introductory remarks,

and your attention i1s focused on him, please.

MR. SWINK: I read the conflict of iInterest

statement. The Food and Drug Administration

convening today®"s meeting of the Circulatory System

Devices Panel of the Medical Devices Advisory Committee

under the authority of the Federal Advisory Committee

Act of 1972. With the exception of the i1nduj
representative, all members and consultants of the p
are special government employees or regular fed
employees from other agencies and are subject to feds
conflict of interest laws and regulations.

NEAL R. GROSS

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

stry
anel
cral

bral




The fTollowing information on the statug

of

this panel®s compliance with federal ethics and conflict

of interest laws covered, by but not limited to, t
found at 18 U.S.C. Section 208 and Section 712 of
Federal Food Drug and Cosmetic Act are being provides
participants In today"s meeting and to the public.

has determined that members and consultants of

panel are in compliance with the Tfederal ethics
conflict of interest laws.

Under 18 U.S.C. Section 208, Congress

nose
the
1 to

FDA

this

and

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 FD&C Act, Cong

has authorized FDA to grant waivers to speci

government employees and regular government emplo
with potential financial conflicts when necessary,

afford the committee essential expertise.

n It

hlar

tial

Related to the discussion of today®"s meetjng,
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members and consultants of the panel who are speci

government employees have been screened for potenti

financial conflicts of iInterests of their own as wel
those i1mputed to them including those of those of t
spouses or minor children, 1In purposes of 18 U.
Section 208, their employers.

These 1Interests may include investme
consulting, expert witness testimony, contracts, gra
CRADAs, teaching, speaking, writing, patents

royalties and primary employment.

nts,
nts,

or

Today"s agenda i1nvolves a review of a pre-

market approval application for the Endeavor

Zotarolimus-Eluting Coronary Stent System sponsoreg

Medtronic Vascular. This system 1is iIndicated

by

for

improving coronary Qlumenal diameter 1i1n patients Wwith

ischemic heart disease due to de novo lesions of lepgth

less than or equal to 27 mm In native coronary arteries

with reference vessel diameters of greater than or egual

to 2.5 mm to less than or equal to 3.5 mm.

This 1s a particular matters meeting during

which specific matters related to the PMA will
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discussed. Based on the agenda for today®"s meeting
all financial i1nterest reported by the panel members

consultants, conflict of Interest wailvers have

and
and

Deen

issued 1n accordance with 18 U.S.C. Section 208(b)(3) to

Doctors Joanne Lindenfeld, David Naftel, John Somb
Judah Weinberger and Clyde Yancy. And waivers have

iIssued In accordance with Section 712 of the FD&C
for Doctors Lindenfeld, Naftel and Yancy.

Dr. Lindenfeld"s waivers involve unrel
consulting with a parent of the PMA sponsor for w
she receives less than $10,001.00.

Dr. Naftel"s wailver 1s covered to unrel
consulting arrangements. The first one is with a di
competitor for which she receives less than $10,001
For the second arrangement with a parent of the
sponsor, he also receives less than $10,001.00.

Dr. Somberg®"s waiver entails his employ
interest 1In the sponsor study. He has no involvemen]
the study. His institute received less than $100,00
in funding.

Dr. Weinberger®s waiver also involves
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1
employer®s interest in the sponsor study of which he

no involvement. His institute received Dbet
$100,001.00 and $300,000.00.

Dr. Yancy"s waivers address consul

had

yveen

ting

arrangements with both the parent of the sponsor and an

unaffected unit of the parent of the competing Ti
He received less than $10,001.00 for both of t
arrangements. His wailver under 18 U.S.C. Section
also i1nvolves his employer®s interest iIn the spo
study for which they received between $100,001.00
$300,000.00 in funding. Dr. Yancy has no pers
involvement with the study.

The waivers allow these iIndividuals
participate TfTully 1iIn today"s deliberations. F
reasons Tor 1issuing the wailvers are described 1in

waiver documents which are posted on FDA"s websits

rms.
nese
208
Nsor
and

bnal

to
DA™ S
the

at

www.fda.gov. Copies of the waivers may also be obtapned

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 review at the registration table during this mee
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and will be included as part of the official transcri

Marcia S. Yaross, PhD 1s serving as
industry representative, acting on behalf of all rel;
industry and is employed by Biosense Webster, a Joh
& Johnson Company.

I would like to remind members
consultants that 1f discussions i1nvolve any 0
products or firms already on the agenda for which

FDA participant has a personal or iImputed Tfinan

pt.
the
Ated

Nson

interest, the participants need to exclude themselves

from such i1nvolvement and their exclusion will be n
for the record.

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

I will now read the appointment of tempo
voting members statement. Pursuant to the autho

granted under the Medical Devices Advisory Commi]

to

that

rary
ity

ttee

Charter of the Center for Devices and Radiological

Health, dated October 27, 1990 and as amended August

2006, 1 appoint the Tollowing individuals as Vo
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members of the Circulatory System Devices Panel for
duration of this meeting on October 10, 2007: Dr.

Hirschfeld, Dr. Joanne Lindenfeld, Dr. John Somberg,
Judah Weinberger, Dr. Norman Kato, Dr. Richard Hopk

Dr. Douglas Morrison and Dr. David Naftel.

For the record, these individuals are speci

government employees and are consultants to this p
under the Medical Devices Advisory Committee. They
undergone the customary conflict of iInterest review
have reviewed the material to be considered at
meeting.

In addition, | appoint Clyde W. Yancy, MI
act as a temporary Chairperson for the duration of |
meeting. This was signed by Daniel Schultz,
Director, Center for Devices and Radiologic Health
dated August 22, 2007.

Before 1 turn the meeting back over to
Yancy, here are a TfTew general announceme
Transcripts of today®"s meeting will be available
Neal Gross & Company. information on purchasing vi

of today®"s meeting can be found on the table outside
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11
meeting room. Presenters to the panel who have

already done so should provide FDA with a hard copy
their remarks, i1ncluding overheads.

I would like to remind everyone that mem
of the public and the press are not permitted around
panel area beyond the speakers podium. The p
contacts today are Karen Reilly and Peper Long. |IFf

could stand up? And 1 ask all the reporters to wai

not

y of

Ders
the
ress
you

f to

speak to FDA officials until after the panel meeting.

Thank you.

CHAIR YANCY: At this meeting, the panel will

be making a recommendation to the Food and

Administration on the pre-market approval applicatjon,

PMA P0O60033 with Medtronic Endeavor Zotarolimus-Eluti

Coronary Stent System, an over-the-wire, OTW, r
exchange, RX, and multi exchange 2 (MX2) stent deli
systems. The Endeavor Zotarolimus-Eluting Coro
Stent System i1s indicated for improving coronary lum
diameter iIn patients with ischemic heart disease dug
de novo lesions of length less than 27 mm 1In naj

coronary arteries with reference vessel diameters
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greater than 2.5 mm to less than or equal to 3.5
That 1s the precise language for which we
adjudicating this application.

Before we begin, 1 would like to ask
panel members, who have generously given their
today, and other FDA staff seated at this table
introduce themselves. Please state your name, your .
of expertise, your position and affiliation, and w
begin with Dr. Zuckerman.

DR. ZUCKERMAN: Bram Zuckerman, Director,
Division of Cardiovascular Devices.

DR. MORRISON: Good morning. Doug Morri
Interventional Cardiologist currently in priy
practice i1n Yakima, Washington.

DR. HOPKINS: Richard Hopkins, Chief of
Adult and Adolescent Cardiac Heart Surgery at Childr
Mercy Hospital in Kansas City as well as Director of
Cardiovascular Research Laboratories. My areas
clinical interest are iIn reconstructive cardiac sur

and research 1iInterest is 1i1n cell, gene and ti

engineering. |1 am listed In the panel roster as bei
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1%
from Brown University, where 1 was for 11 years,

have moved this year from Brown to Children®s Mercy.

DR. WEINBERGER: I"m Judah Weinberger.

but

an Interventional Cardiologist and an Assocjpate

Professor at Columbia University.

DR. SOMBERG: I"m John Somberg. I"m a

Professor of Medicine and Pharmacology at Rush

University in Chicago.

DR. KATO: Norman Kato, cardiothoracic

surgery, private practice, Los Angeles, California.

DR. LINDENFELD: Joanne Lindenfeld.

Iinterests are heart failure and heart transplant, and |

practice at the University of Colorado.

DR. HIRSHFELD: John Hirshfeld. I"m an
Interventional Cardiologist at the University | of
Pennsylvania.

DR. NAFTEL: I"m David Naftel. I"m a
Professor of Surgery and Professor of Biostatistics at
the University of Alabama at Birmingham and 1"m | the
statistician on the panel.

DR. LINCOFF: I"m Michael Lincoff. I"m an
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Interventional Cardiologist and Director of Clin
Research and Cardiovascular Medicine at the Cleve
Clinic.

DR.  YAROSS: I"m Marcia Yaross,
President, Clinical Quality Regulatory and Health Po
at Biosense Webster i1n Diamond Bar, California,
industry representative to the panel.

MS. RUE: I"m Karen Rue. I"m consumer

and 1"m from Lafayette, Louisiana.

1cal

land

Vice

licy

and

rep

CHAIR YANCY: 1"d like to thank our panel

members and appreciate your time and attention to
matter and welcome our new consumer representat
Thank you for being here.

We will now proceed with the open pu
hearing portion of the meeting. Both the Food and

Administration and the public believe In a transpa

process for iInformation gathering and decision makj

To ensure such transparency of the open public hea
session of the advisory committee meeting, FDA beli
that 1t 1s important to understand the context of
individual®s presentation. For this reason,

NEAL R. GROSS

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

this

jve.

o] K¢
Drug

rent




1

encourages you, the open public hearing or iIndustry

speaker, at the beginning of your written or
statement to advise the committee of any finan
commitment that you may have with the sponsor,
product and, i1f known, its direct competitor.

For example, this financial information
include the sponsor®"s payment of your travel, lodg
other expenses iIn connection with your attendance at
meeting. Likewise, FDA encourages you at the begin
of your statement to advise the committee if you do
have such financial relationships. |If you choose noj
address this issue of financial relationships at
beginning of your statement, i1t will not preclude
from speaking.

One individual has requested to speak.
panel will now entertain Dr. Bruce Ferguson. Pl
indicate your name, affiliation and any poten
conflict.

DR. FERGUSON: My name 1s Bruce Ferguj
I"m with the East Carolina Heart Institute and Chail

the Department of Cardiovascular Sciences at the B
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14
School of Medicine at ECU. I have no conflicts

disclose and 1 am here on behalf of the Society
Thoracic Surgeons.

The perspective of my comments this mor
relates not to that of a cardiothoracic surgeon and

to that of a specialty which represents a potenti

competing technology to the device under discussi

today. Rather, the perspective that 1 would liks
bring to the table i1s that of a framework for evalua
of cardiovascular technology from the broad van

point of clinical ischemic heart disease therapy 3

to

of

to
tion
tage

1S a

necessary component to this process. This 1s derjpved

from the Society"s 18-year-plus experience with

observational national adult cardiac database eff
linked directly to outcomes research and analysis,
from a more recently completed seven-year experiy¢
with continuous quality improvement iIn medicine Tu
by the Agency for Healthcare Research and Quality.
RCTs 1n the device pre-market appr
process largely are directed to assess device effic
at least in  the initial stages. There
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19
characteristics of these trials which raise questpons

related to the design and execution of the trpals

themselves that have come up, particularly in the Jlast
year related to cardiovascular devices. Particularly,
the inferiority, non-inferiority and superiority degsign
of the cardiovascular device trials raise the question
of whether the design itself can compound prior trial
conclusion shortcomings, the so-called strayman
phenomenon.
Design trials without adequate control groups
raise the question of whether this further distances| the
trial results from applicability and relevance in | the
real world. And perhaps, most importantly, the use of
composite endpoints i1n cardiovascular trials to achpeve
statistical significance results, 1In many cases,| 1In
endpoints of least iImportance to patients that typically
contribute to the most events In the composite metrics
used In these trials. And this leads to the question of
whether the interpretation of data from these composite
endpoints may be misleading to patients and physicians.

We find ourselves, as clinicians, 1in |the
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position of interpolating between cardiovascular deyice

trial results iIn our application to clinical medichine.

The short cycle development of technology means

validation of randomized trial results iIn the real w

that

brid

iIs difficult, 1f not impossible. These trials provide

Inadequate information to provide guidance

population subsets outside of the trial design,

for

SO-

called indication expansion. And pre-market evaluation

and approval process, including the design endpoints
review criteria, can often limit the iImportance of
trial results for many patients across
cardiovascular disease spectrum.

Most importantly, perhaps, often

information given to patients is usually limited to

and
the

the

the

the

latest trial results without the context of a multi-

disciplinary approach to care.

The Society would recommend on the pre-ma
side that there be caution advocated i1In the use
pivotal randomized trial data as the only criteria

evaluation of these new technologies in cardiovasc

rket

disease. We would urge the FDA that the Ilabeling
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language should reflect the parameters and conditjons

defined i1n the trial design including the lack
overall clinical context of the trial data. To add
indication expansion, this labeling language should
reflect the knowledge limitation about the anticip
post-market real world context of device use.

We would also make the point about

importance of the post-market domain. Safety

of
ress
also

hted

the

and

effectiveness of cardiovascular devices should relate

directly to patient safety and clinical benefit, o]
not addressed iIn these pre-market pivotal tri
Current criteria, mechanisms, and funding to eval
safety and effectiveness are insufficient, and the

market evaluation process, however, cannot ignore t

Ften
als.
late
bre-

nese

considerations, because of their iImpact on patpent

safety.

Post-market evaluation would allow

for

testing in population subsets beyond trial populations

and fTor evaluation of individual component endpolnts

from the overall composite metrics of trials. Ind

the FDA and the Society have partnered together
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create a mechanism for post-market evaluation of de)
therapy and cardiac surgery through a purchase o
mechanism that 1i1s based upon the STS National A
Database with linkages to Medicare data sets for |
term follow-up data.

We believe this 1s a fTirst step iIn the
patient-centered, multi-disciplinary post-market sy:

that evaluates new cardiovascular disease technolod

new
stem

jies

in the context of clinical disease and In comparjson

with existing alternative treatments. Examples include

current and future treatments and therapies iIn isch

heart disease, percutaneous valve disease, heart failure

devices, and arrhythmias, just to name a few.
There are consequences of the current sy:
liabilities within the cardiovascular device domair

we have all experienced over the past year and a h;

stem
as

ol .

Indeed, 1t 1s a tenet that new iInformation will always

be forthcoming. Short cycle development of n

ewer

technologies doesn"t always solve clinical problems

related to this new information, viewed from a patjent

safety and effectiveness standpoint. Current sy
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2]
liabilities result In consequences that are destine(

be unfavorable for patients because the overall pro
of device evaluation 1is fundamentally not pati
centered.

This i1s borne out In the i1nherent differ

1 to
cess

ent-

ence

between trial and the real world, use of the technology

relative to the clinical context of 1ischemic h
disease, the lack of post-market information
documentation of safety and effectiveness of ther;
often until 1t"s too late and related to design fac
that are primarily focused on the devices and not
patients. For example, the more complex scenarios
multi-vessel disease, left main disease and chr
total occlusions should have as control groups coro
bypass surgery and not bare-metal stents or
alternative drug-eluting stent for comparison.

Early mortality outcomes are of grea
importance to patients. However, mortality is the I
frequent event 1n the composite outcome metric
cardiovascular disease trials. Late mortality cannoi

determined 1n almost all these randomized trial desi
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:

However, for most patients, mortality 1is the most

important safety and effectiveness metric TfTollowing

cardiovascular disease intervention. We would stipulate

that 1t can only be determined through long-]
observational analyses.

In the context of multi-vessel percutan
coronary intervention versus coronary bypass surg

there have been a number of observational studies

term

20US

ery,

that

have compared Qlong-term mortality 1i1n patients with

significant multi vessel disease undergoing either
or coronary bypass surgery. Four studies from Duke,

Cleveland Clinic, New York State and Northern

PCI
the

New

England each used i1ndependent, sophisticated statistjcal

methods to correct fTor baseline characteristics
propensity, and in this analysis, a weighted ave
mortality difference was calculated from a total of
32,000 patients for the duration follow-ups of one Yy
two year, three years and out to four years.

At each of these time intervals, there
excess PCl mortality compared to coronary bypass sur

that varied from 2.3 percent weighted average differ
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at 1 year to 6.3 percent at 4 years. This transl
into out of every 100 patients treated, 6.3 patients
died as a result of PClI compared to coronary by
revascularization.

In summary, the STS recommends, on the
market side, caution In relying just on pivotal RCT
for a decision-making process. We would advocate
strong Qlabeling language to adequately address
findings of the pre-market evaluation, but lang
which also addresses i1ndication expansion. On the p
market side, the aggressive development of observati
database resources to evaluate safety and effective
of translating these FDA recommendations into real w
use and significant industry 1iInvestment iIn t
observational database resources Tor development
sustainable i1mplementation, and lastly, that there
more optimal communication of risks and benefits
patients on both sides of this review process. T
you .

CHAIR YANCY: Thank you, Dr. Ferguson

thank you for the perspective from STS. Are there o
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members of the audience who wish to address the pane

| at

this time? Since no one else has come forward, we will

proceed with today"s agenda. Please note that t
will be another opportunity for open comments 1in
afternoon.

we" 11 now proceed to the spons

here

the

presentation for the Endeavor Zotarolimus-Eluging

Coronary Stent System. I would like to remind pu

observers at this meeting that while this meeting 1is

open fTor public observation, public attendees may
participate except at the specific request of the pa
We will begin with the sponsor presentation.

MR. SALMON: Thank you, Mr. Chairman.
morning. My name 1s Sean Salmon. I*m the
President and General Manager of the Coronary
Peripheral Vascular Business at Medtronic, and on be
of the employees at Medtronic and our clin
investigators, 1°d like to thank the Food and

Administration and the panel members themselves for

not

nel .

00d
Vice

and
nalf
ical

Drug

this

opportunity to present to you the Endeavor Zotarolimus-

Eluting Stent program.

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




27

In today"s presentation, we will cover a

number of topics. | will begin with a brief overvieyw of

the project and give a product description. 1 will

be

followed by our Chief Medical Officer, Dr. LeRoy LeNarz

who will cover the drug®"s substance and the pre-clinjcal

characterization of this combination device. Dr. Martin

Leon who 1i1s the principal 1nvestigation from
Endeavor 111 and Endeavor 1V trials will c
highlights of the randomized clinical trial results,
Dr. Laura Mauri who is the Chief Scientific Officer
the Harvard Clinical Research Institute will c
combined safety analysis fTor this device through
trial experience. Finally, Dr. Richard Kuntz, whd
the Senior Vice President at Medtronic, will summa
the day®s presentation and discuss our proposal Ta
post-market evaluation of this device.

In addition to the presenters today, we
several consultants with us, iIncluding Dr. Jeff P
and Dr. Peter Fitzgerald who served as the core lab
the angiographic and IVUS core labs respectively,

consulting statistician, Dr. Richard Chiaccierini
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from

Dr. Sean Willis and Stephen Jones joined us
Brocompatibles.

The purpose of my presentation today wil
to provide an overview of the pre-clinical and clin

data the provide assurances based on valid scient

| be
gical

ific

evidence of the safety and effectiveness of the Endeavor

Zotarolimus-Eluting Coronary Stent System. As you

heard, we are seeking a proposed indication for the

nave

which 1s consistent with approved bare and drug-eluting

stents for indicating the i1mprovement of lumj

diameter iIn patients with ischemic heart disease du¢ to

de novo lesions of lesion length less than or equal to

27 mm 1n length 1In native coronary arteries with a

reference vessel diameter between 2.5 and 3.5 mm.

We are seeking approval iIn this applica
for three diameters of stents -- a 2.5, 3.0 and a
diameter stent in lengths of 8, 9, 12, 14, 15, 18,
and 30 mm. Importantly, we leverage a consist
uniform dosing scheme whereby there are 10 micrograms
drug applied to each millimeter of stent length whic

consistent across the stent matrix.
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The Endeavor clinical program will
overviewed for you today. This 1i1s a comprehen

program that 1i1ncludes pre-market safety and effi

cacy

evaluation, ongoing post-approval international studies

and a proposed post-market study. In total, there

about 22,000 patients In this proposed data set

are

with

16,500 of those including Endeavor. For the purpos¢ of

this presentation today, we"re going to focus on
three randomized trials Endeavor 11, Endeavor 111
Endeavor 1V and safety data from the pre-market
set.

I1"d like to briefly summarize the clin

the
and

Hata

1cal

program in this slide. We believe we have a substantial

density of safety and efficacy data derived from
seven clinical trials, primarily from the t
randomized trials with supplementary information

four single-arm studies. There have been 2,232 pati
enrolled to receive an Endeavor stent In this prog
And importantly, 1,287 of those patients have more

two or more years of Tollow-up with 675 pati

receiving the Endeavor stent with three years of fol
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up. In total, the experience for Endeavor in this

market evaluation constitutes a 3,980 patient-years
follow-up experience.

What we can conclude from these data, as
will see, 1s that the clinical and angiogra
superiority of this stent has been proven compared
the bare-metal stent driver iIn randomized trial and |
treatment effect has now been sustained through t
years of clinical follow-up. We"ve also demonstr

clinical non-inferiority to an approved drug-elu;

Dre-

5 of

you
bhic
to
that
nree
ated

ting

stent. We will demonstrate consistency in the clingcal

and angiographic outcomes across different geograp
and across all of our studies. And finally, we havg
observed safety signals before one year or after
year to three years of follow-up including low rateg
stent thrombosis by all definitions, low rates of dei
low rates of cardiac death and low rates of myocart(
infarction.

I1"d like to briefly describe the Ende;

one

ath,

d1al

AVOor

product. This product is composed of Tour pripary

elements -- the stent, i1ts delivery system, the pol)
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and the drug substance. The stent itself i1s based o
iIt"s 1identical to the currently 1i1mproved Driver
Micro-Driver Stents for the 3.0 and 3.5 and 2.5

diameter stents respectively. The Driver Stent

approved on a rapid-exchange over-the wire and multiple

exchange platform. We will seek, In this application,

the approval of all three of these delivery systems

well.
As 1 mentioned, the product matrix
correspond to the proposed iIndications for use.

same platform itself has undergone a lot of evolutio

its history. This modular stent technology was TfTlrst

commercialized in the United States In 1997. And as

can see, we"ve made progressively Increasi

improvements to the stent 1In 1its stainless s

platform, reducing the strut thickness 1In order

you

improve the profile and deliverability of this devjce.

And more recently, the Driver Stent leveraged a
called Cobalt. It has a Cobalt alloy. This allowec
to reduce the strut thickness further to .0036 1n
while retaining the radial strength and Tfluorosc
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visibility of the device.

The design 1itself i1s formed by
structures which are put iInto sinusoidal waves. This
an edgeless design. They are modular 1In nature
their construction, welded together in 1 mm elementy

provide very good flexibility for deliverability of

ring

'z}
0

and
5 to

the

device and also coverage of the vessel for scaffolding,

even on bend sites. It conforms well to the anats
The delivery catheters their selves are fTlexible
low-profile. We leverage the balloon material on
margins of the stent to add security to the stent
making sure that it stays within the balloon. We

minimize the amount of balloon that hangs over

Dmy .
and
the
for
also

the

margins of the stent to provide safety to the proxpmal

and distal vessel. This device reaches i1ts nominal

diameter at 9 atmospheres of pressure across the pro
range and has a rated burst pressure of 16 atmosphere

Moving to the polymer. The polymer h3g

Juct
S.

S a

long history of use i1n medical devices that includes,

among other things, coronary stents. There 1s

an

approved coronary stent coated with this polymer without
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3]
any drug substance, the BrodivYsio ASPC coated stent

approved iIn September of 2006. At the time of d

eluting stent development, there was a global experig¢

was

Fug-

ence

of over 150,000 patients receiving devices coated with

this substance.

PC 1s a composite polymer which is prima

rily

comprised of hydrophilic monomers intended to get ajong

well iIn a aqueous environment. PC mimics the chem
structure of the phospholipid head group. As you
see 1In this depiction on the left-hand side of
screen, this i1s an erythrocyte cell membrane. The
head group 1is contained in 90 percent of the o
surface of the membrane of a red cell chemical copy
that exactly. And this way, this biocompatible pol\
IS biomimetic.

This technology was original devel
because of 1i1ts ability to be hemocompatible in
earlier days of coronary stenting, before
understanding that high-pressure balloon inflations
dual lines of platelet therapy could assist iIn kee

stents from clotting. This coating was contemplated
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iIts use. As | mentioned, this i1s a hydrophilic coat
so i1t does not bind proteins, monocytes,

importantly, in the graph, you can see platelets do
adhere to this surface iIn a baboon-shunt model 1

trial compared to an uncoated bare-metal stent.

ing,
and ,

not

Moving to the drug substance, Zotarolimus 1is

a macrolide antibiotic iIn the class of limus dr
It"s an analogue to sirolimus. The difference 1is
substitution of the hydroxyl group with the tetra
ring which has the effect of Increasing
lipophilicity of the drug while retaining siIm
nanomolar potency to sirolimus.

The construction of the combination devics
as follows. The stent strut i1s coated with a base
of PC coating which i1s approximately 1 micron thick
a mixture of 90 percent Zotarolimus at a concentra]
of 10 micrograms per millimeter i1s mixed In with
percent phosphorylcholine and sprayed preferentially
the abluminal surface with a coating thickness

approximately 2 to 4 microns. There 1s a thin o

IgsS -

this

vole
the

ilar

1%
n

coat
and
tion
10
y to
of

ver-

spray of 1/10 of a micron applied to the device itself.
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On the bottom of the slide, you can see t

hese

are three millimeter stents by SCM shown at 500 times

magnification to give you an idea of the scale. You
see the thin strut compared to the currently appr
drug-eluting stents. Both the stent strut itself
the polymer thickness i1s reduced, thereby reducing
overall polymer load.

We Hlooked at the elution kinetics of

device In a porcine model. On the top graph, you

can
bved
and

the

this

can

see Zotarolimus rapidly elutes from the hydrophglic

polymer within 14 days. The drug substance itselft

hydrophobic. As you can see In the bottom graph,

lipophilicity of that drug comes i1nto play as it

rapidly up-taken by the arterial tissue and remains

therapeutic concentrations within the tissue through
days.

I1"d like to invite Dr. LeRoy LeNarz --
our Chief Medical Officer -- to discuss the dr
substance and the pre-clinical characterization of
device.

DR. LeNARZ: Good morning. LeRoy LeN
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employee of Medtronic. I am going to discuss
characterization of Zotarolimus as well as the rele
pre-clinical information for today"s discussion.
60 reports were submitted to the drug master fTile
review by CDER with a joint review of the combinaj
product by the Device and Drug Divisions. This incl
all of the relevant pharmacology and other stus
needed to help characterize the new chemical entity.
Just a quick summary of the sa
pharmacology studies would indicate that we would ex
no significant toxicity associated with the respira
system, although not on the slide, CNS, and that

would not anticipate any sensitization or antigeni

the
vant
bver

for
tion
udes

dies

Fety
pect
tory

we

by our pre-clinical studies. In addition, Zotarolpmus

was mixed with platelets and at a concentration
would be at or equivalent to 50 times the hig

anticipated C,,x for 48 millimeters of stent length.

that

nest

We

saw no affect on platelet aggregation and, when combpned

with known promoters of aggregation such as
collagen or TRAP, again, no effect.
Standard comprehensive iIn vitro and In )
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cardiovascular assessment 1including hERG as well

action potential duration studies with the car
Purkinje Tfibers, and both hemodynamic studies 1
conscious and anesthetized dog as well as the consc
primate allows for margins of safety to be discu:
following the pharmacokinetic studies.

The ADME studies included wide range but
salient discussion should be that there is high proj
binding across all species, that the drug i1s distrib
to the red blood cell versus plasma in approximatel
20:1 ratio and that radiolabel studies across
species define the Gl tract as the route of excre]
with very little renal clearance. This 1s reflectiol

the metabolism by CYP 3A4 pathways and at rele

as
di1ac
n a
10uUSs

ssed

the
tein
ited
y a
all
tion
n of

vant

concentrations, the drug iIs a non-inhibitor, and when

combined with ketoconazole as opposed to some of
other drugs in the class, we see minimal amplifica]
in both the dog and man at less than two-fold.

Battery of toxicology studies, the gen

the

tion

DTOX

was negative. The reproductive toxicology characterjzed

and the single- and the repeat-dose studies in the
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and monkey as well as 90-day studies 1In the mo
provide the safety margins.

The drug alone -- pharmacokinetic stu
were conducted by Abbott with both single-dose
multi-dose studies defining that the Kkinetics
linear, dose-proportional and across all dose ranges
that steady state i1s reached at day 10 with predict
kinetics, and iIn the multi-dose study, no treatm
emergent affects and no deaths or serious adverse ev
noted 1In either Phase 1 pharmacokinetic study.

IT you take then the combination product

look at the elution of Zotarolimus, there are t

studies. Two are depicted. One is the Endeavor U.S|

nkey

dies
and
are
and
able
eNt-

eNts

and
nree

PK

study and the other i1s a subset study of Endeavor 11

done internationally. And you look at the conventi

bnal

stent links, that being 18, 24 and 30, and depicting 10

micrograms per millimeter of stent Ilength, one

sees

consistency In the C,,x and AUC, and, again, confirmation

of linear, dose-proportional and predictable

pharmacokinetics, and, again, confirmation that we

no differences across the geographies.
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IT we take those prior discussed studies

we extrapolate out to 48 millimeters of stent length
can see that the combination of the monkey and the h

experience allow for AUC margins up to 60-fold by th¢

§]

U

and
we
man

10

micrograms per kilo of 1V administration to the pripate

and C,»x at 28 by the rapid bolus 1V administratior
man, and with the multi-dose study, an AUC of 15-F
And, again, this reflects for 48 millimeters of s]
length.

As we move from the drug alone to
combination product, it's very important

characterize the arterial findings, and we"re going

run through a series of slides that look at the porci

model 1n histopathology, inflammation and confirmagi

that we have endothelialization, both by examinatiof
the endothelium and defining coverage as well
function of the endothelium.

Standard porcine models allow for explant:

D

in

Id.

tent

~

D

the

at

days 7, 28, 90 and 180 days, and you see the histology

compared to the Driver control with no evidence

thrombosis across all of these studies iIn over
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animals and no evidence of arterial necrosis.

When one describes inflammation, there
scoring systems as we go from zero to three, you
that as you 1iIncrease the number of iInflammatory c

around the stent struts, you see an iIncrease 1In

are
see
ells

the

score. Endeavor has demonstrated a consistent score of

one or less. On the left-hand side of this slide| we

see at 10 micrograms per millimeter, the dose that w
be released commercially, single-stented animals

that we see, again, the standard explant dates of 7,

buld
and

28,

90 and 180 days. On the right, we see allowance of

usually 30 to 40 percent overlap, and once again, we
the expected early higher iInjury score by day 7

resolution of the iInflammation over time and the sc

see
and

bres

in the range of 1 or less. More importantly, the cells

that are seen lack eosinophils or lymphocytes and
predominantly giant cells and macrophage.

IT we then take this same sort of study

are

and

increase the dose In the single stent to three-fold or

30 micrograms per millimeter and then overlap allo

up to 60 micrograms for the overlap range, we again
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low and consistent inflammatory scores. Looking thel
the endothelial replacement using histology and scan
electron microscopy 1identifies by day 28 in this
sort of a single-stented and overlapped mo
endothelialization that i1s complete by day 28. And
again, 1Tt we iIncrease the dose to 30 micrograms and |
allow for overlap, once again, up to six-fold the d
we see the continued maintenance of endothelializaj
that 1s complete by day 28.

More important is not just the fact that -
barrier i1s present, but that 1t i1s functional and t
are a couple of ways that one can identify the pres
of eNOS, or NitricOxideSynthase, which generates nij
oxide, well-known to maintain vascular tone as well
thromboresistance. And one can see that we
identified 1n the i1Immunohistochemistry staining

presence of eNOS in the porcine arteries.

same

del,
bnce
then
Dse,

tion

this
nere
Bnce
kric
as
nave

the

A challenge with acetylcholine should allow

for vasodilitation which allows us to then know tha
have, by day 28, restored vascular Tfuncti
integrity. And you can see that, with a compariso
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the Endeavor to the Driver at 28 and 90 days, that we

have i1dentified functional endothelium.

So, In summary of the pre-clinical data
have no medial necrosis or evidence of abno
histology, very Ilow and consistent Ilevels of
polymer-induced inflammation, rapid complete,
importantly, functional endothelium.

Prior to going to the review of the clin
trials, 1 will show the body systems that are
interest for new chemical entity. 1 will tell you

we have reviewed across the body systems and,

, we
rmal
drug

nore

ical
of
that

most

especially, comparing to the studies In which we haye a

control.

Endeavor 11 allows for bare metal or, mor

less, a placebo control. And the other two studj

Endeavor 111 and 1V, allow for an active control of
same drug class and a control with a different

class. We see for the areas that one iIs most concer

e or

no signal for the liver, the kidney or differences in

the 1mmunological effects.

And with that, we can now conclude from
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both pre-clinical and clinical data that the porci

studies have demonstrated that our drug polymer as |
with respect to biocompatability and we have, ag

normal endothelial coverage and function, that we

demonstrated the drug has fTavorable safety margins, no

anticipation of drug-drug interactions based on the

CYP

3A4 Interaction studies and the challenge with

ketoconazole. And we"ve seen no significant treatm
emergent events as a combination product.

It"s my pleasure to turn the podium to
Leon who has been the principal investigator

Endeavor 111 and 1V.

ent-

Dr.

for

DR. LEON: Thank you, Dr. LeNarz. 1°d Jike

to disclose that I am a member of Medtronic"s Coro

Advisory Board, and they did provide travel-rel

nary

ated

expenses for this FDA panel meeting. | also have beén a

non-paid consultant as principal investigator for

the

Endeavor 111 and Endeavor 1V clinical trials. It"s an

honor to represent the many physicians, physi
scientists, research coordinators and sites

participated in the worldwide Endeavor clinical rese
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program.

For almost 30 years, 1°ve been a practi

interventional cardiologist and clinical sciengi

trying to understand the biologic and clinical respo
to new interventional device therapies. During
period of time, 1°ve learned that i1t"s important
reduce many of the data to specific attributes
resonate most with the practicing interventionalist
to compare these new devices to current or alterna
device therapies using rigorous, evidence-based medi
standards.

From the standpoint of drug-eluting ste

there are both bare-metal predicate stents and curre

to

that

and

tive

nts,

ntly

approved drug-eluting stents. Clinpcal

interventionalists look largely at the attributes
safety, efficacy and deliverability. I believe

most physician interventionalists would agree that

of

that

from

the standpoint of safety, given some of the more

recently obtained data, that bare-metal stents prob
have a slight advantage over current generation d

eluting stents.
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4%
From the standpoint of efficacy, defined as a

reduction 1In restenosis, there is no doubt that | the
current generation of drug-eluting stents are highly
efficacious, much more so than bare-metal stents under
most circumstances iIn reducing clinical and angiographic
restenosis.

From the standpoint of deliverability, | the
user aspects of the device, being able to negotiate| the
coronary anatomy, certainly, current generation drug-
eluting stents are not as deliverable as the most
advanced bare-metal stents.

So as we look at the Endeavor drug-eluting
stent program, it"s important to note that we should| try
to preserve the efficacy advantage of current generation
drug-eluting stents while 1Improving the safety |and
deliverability, which would provide value or incremental
benefit to patients.

Over the past fTive years, we"ve learned a
great deal about drug-eluting stents. In the earljest
days, we had several assumptions. From the standppint

of efficacy, we assumed that there was a very close
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relationship between angiographic late loss and Dbipary

restenosis as a surrogate for target lesion

revascularization, the clinical endpoint iIn that these

were linearly related, that small changes

angiographic late 1loss which could be discerned

angiography would reflect clinically meaningful

differences i1n target lesion revascularization.

From the standpoint of safety, we had

the

assumption that safety could be determined in the fprst

year after drug-eluting stent implantation. Based

these efficacy and safety considerations, clinical t

Ipon

rial

designs where blinded superiority, randomized, clingcal

trials in low and medium complexity patients with b
metal stents as the control arm, and that these woul(
sufficient to demonstrate drug-eluting stent safety
efficacy. Well, since those early assumptions, w
learned a great deal. This 1s an analysis from
Stewart Pocock, which i1s familiar to the FDA, and

press In JACC looking at this surrogate relation;

Are-
1 be

and

between angiographic endpoints and clinical outcomes.

In this figure we"re comparing in-stent late loss on
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horizontal axis versus the probability of clin
target lesion revascularization. Eleven random
control trials were examined involving the CYPHER T
Endeavor and bare-metal stents iIn 5,381 patients.

I think what you can clearly see i1n the
data on the left and the best fit curves on the r
that there i1s a monotonic but non-linear relation
between in-stent late loss and the probability of ta

lesion revascularization. In the range of late |1

between O and perhaps .7 or .8, the slope of this is

quite flat and measurable changes i1n late loss do
induce clinically meaningful differences iIn ta
lesion revascularization. When late Iloss begins

climb to above .7 or .8, the slope changes and we do

significant and iImportant changes 1iIn target lesi

revascularization.

That was an iImportant Ilesson 1i1n effi
which we first learned with the Taxus stent program
we are relearning with the Endeavor stent program.

also learned, and i1t was highlighted, that a new

effect of complication was associated with Tj
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generation drug-eluting stents. These are data from

group that were published earlier this year i1nvol
nine prospective double-blind randomized trials
either the CYPHER or the Taxus programs involving

5200 patients. We"re looking at stent thrombosis

our

ving

from

bver

as

defined by the protocol with four-year clinical follow-

up.-

I1"d like to make two points. First, for

both

bare metal and for the drug-eluting stents in the fjprst

year, there i1s an event rate of stent thrombosis thaj
between .5 and 1 percent and equal i1n both arms.
after one year, these curves diverge in an almost li
fashion with an approximate 0.2 percent per
Iincrease In stent thrombosis up to year four so thd
landmark analysis after year one would i1ndicat
clinically significant and statistically i1mpor]
difference i1n this new phenomenon of very late s]
thrombosis, attributed to first generation drug-elu
stents. This, of course, changed our perspective
safety assessments for these new category devices.
Certainly, this also provoked a
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important FDA panel meeting Jlast December which 1

summarized on this slide. First, that this phenom

eNon

of very late stent thrombosis occurs after one year at

an event rate of .2 to .6 percent per year and this
represent the constant hazard, but little 1i1s Kk

about drug-eluting stent safety for so-called off-I

may
nown

abel

use iIndications. But preliminary data from large

registries suggest a higher frequency of very late stent

thrombosis Versus on-label use, and that
antiplatelet therapy should be extended In some d

eluting stent patients, but the duration of ther

dual

Fug-

APY ,

associated risks and the 11mpact on very late sgtent

thrombosis i1s controversial.

These new lessons have really colored

our

thinking of drug-eluting stents and affect the way we

look at efficacy, safety and clinical trial design.

Now, we realize that the relationship between late Joss

and target lesion revascularization, although monoto

i1Is non-linear, and moderate late loss may still result

in low target lesion revascularization. We recog

that angiographic fTollow-up has a profound iImpact] on
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target lesion revascularization. In fact,

our

colleagues at the Cleveland Clinic, more than 10 years

ago coined the term occulostenotic reflex suggesting

that 1f an iInterventionalist saw a stenosis that

would likely dilate 1t.

he

From the standpoint of safety, drug-eluting

stent safety evaluations can no longer be confineqg
one year as very late stent thrombosis 1is incre
compared with bare-metal stents, and as a res
clinical trial design has to be modified, that Ila
non-inferiority randomized control trials ve
approved drug-eluting stents and even larger real w
studies, both with longer follow-up, are now require(
accurately discern clinical safety and efficacy.

It"s 1n this context that we look at
overall Endeavor program. You"re seeing the s
studies that have been submitted to the FDA highlig
by the three randomized trials, which 11l discuss
moment. There are additional ongoing trials invol
over 16,000 patients in real world scenarios
additional proposed post-approval registries 1iIn
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United States. It"s this massive data In over 22,000

patients that ultimately will be required over a period

of time to completely discern DES safety and efficacy.

What®"s been submitted to the FDA are three

randomized trials involving 3,181 patients of which

1,694 received the Endeavor stent and four registries

involving 538 patients all treated with the Endeavor

stent. From the standpoint of follow-up looking
patient-years, the overall follow-up 1s 6,492 pati
years of which the Endeavor stent follow-up was 3
patient-years.

The goals of the Endeavor clinical pro
were to demonstrate superior reduction 1In resten
compared with a bare-metal stent, both angiographic
clinical endpoints, to demonstrate, a bare-metal st
like early and late safety profile, and the metrics
use are hard endpoints like death and myocar;y
infarction and stent thrombosis, the clinical event
demonstrate comparable or non-inferior outcomes ve
an approved drug-eluting stent In a properly pow
clinical trial and to show consistency of angiogra
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and clinical outcomes across all randomized clin
trials.

We"ll be presenting data on these t

1cal

hree

randomized trials involving over 3,000 patients starting

with Endeavor Il which is a 1:1 double-blind superio

ity

trial comparing the Endeavor stent with the control

bare-metal stent Driver. The primary endpoint was a 9-

month composite clinical endpoint target vessel fTai
defined as cardiac death, myocardial i1nfarction
target vessel revascularization. We now have follo
to three years from this study.

This study was done outside the Un

lure
and

W-up

i1 ted

States. Why was 1t done outside the United States?

Because at the time this study began, we already
approved drug-eluting stents iIn the United States,
for various reasons, i1t was not felt that we woulg
able to randomize patients to control bare-metal ste
Endeavor 11l and Endeavor IV were performed in
United States.

Endeavor 111 is a single-blind study wit

3:1 randomization, comparing the Endeavor stent to
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CYPHER stent. Now the endpoint was 8-month @In-segment

late loss. This was at a time when, certainly,

feelings concerning surrogate angiographic endpoints
clinical outcomes were thought to be linearly relates
all points, and greater emphasis was placed on

relationship. We have two years®™ fTollow-up on
Endeavor 111 trial.

The new data presented for the first timg
a public forum today is the Endeavor IV trial. It"s
largest of the randomized trials, 1,548 patients equ
randomized between the Endeavor drug-eluting stent
the TAXUS drug-eluting stent. The primary endpoint
9-month target vessel failure, and we"ll be presen;
9-month data. One of the strengths of this progran
the fact that the data has been analyzed in a consis]
fashion.

All of the endpoint definitions have
consistently applied using these laboratories. All
the angiography was assessed at the Brigham and Wom
Hospital. The Director is Dr. Jeffrey Popma. All

intravascular ultrasound was assessed at Stan]
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University. The Director of the IVUS core lab was P

Fitzgerald. The ECG core lab was at the Han
Clinical Research Institute and Peter Zimetbaum was
Director. The data coordinating center was the Han
Clinical Research Institute and Dr. Laura Mauri was

Chief Scientific Officer. The Clinical Events Commi]

:
pter

vard
the
vard
the

ttee

and the DSMV, again, were at the Harvard Clingcal

Research Institute and Donald Cutlip supervised t
assessments.

It"s 1mportant to look at some of the

nese

baseline variables across all of these randomized

control trials. The are some differences. There were

fewer diabetics 1In the non-U.S. Endeavor 11 tri

compared to Endeavor 111 and Endeavor 1V, slightly Jess

than 20 percent compared to approximately 30 perc
There were somewhat fewer patients with unstable an

in the Endeavor 11 trial, 33 percent compared

approximately 50 percent in Endeavor 111 and 1V. Lesi

characteristics were quite similar -- reference ve!
diameter and lesion length In the range of 2.7 to

in lesion length in the range of 13 to 14 millimeters
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There was a higher frequency of more com
lesions, so-called B2/C lesions In the Endeavor I1 t
compared to Endeavor 111 and 1V.
Another difference among these trials is

assignment to angiographic follow-up. In the Ende

blex

rial

the

AVOr

Il trial, 44 percent of the patients recejved

angiographic follow-up. [In the Endeavor 111 trial w

here

the endpoint was an angiographic endpoint, 86 percent of

the patients actually received angiographic follow-up.

And by design, iIn the Endeavor 1V trial, a

very small percentage of the patients rece
angiographic follow-up, only 18.6 percent. of t
patients assigned to angiographic follow-up, there
an excellent angiographic follow-up rate of t
eligible patients, 89, 86 and 88 percent among the t
clinical trials.

One of the features that resonates amo
interventional cardiologists IS the Issue
deliverability. The Endeavor stent represents

advanced platform. The first drug-eluting stent mads

1ved
nose

was
nose

nree

ngst
of

an

117

of

a cobalt alloy with thin struts, strong, highly
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radiopaque with easy visibility, a Jlow-friction,

edgeless design that is very deliverable, flexible,
profile on a very good delivery system yet provi
good scaffolding. It"s difficult to quantitate

concept of deliverability. In clinical trials, we

an index that we call device success, which means bei

able to actually bring the device to the lesion anc
expand the stent and achieve a percent diameter sten
of less than 50 percent.

Among the three trials, Endeavor 11, 111
IV, the device success was 99, 99 and 97 percent.

iIs a highly deliverable platform. Starting with

and

This

the

Endeavor 11 trial, this is quite similar to prevjpous

drug-eluting stent pivotal clinical trials. A dou
blind randomized study compared to a predicate b
metal stent, the Driver. The principal 1nvestigaj
were Jean Fajadet, Richard Kuntz and William Wijns,

was a study performed in single de novo native coro
lesions with a reference diameter of 2.25 millimeter:
3.5. Lesion length was 14 to 27 millimeters.

The study was intended to enroll
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£
patients at 72 sites outside the United States

Europe, Asia Pacific, Israel, New Zealand,
Australia with equal randomization between the Ende
active arm and the Driver stent control arm.

primary endpoint was target vessel failure at 9 monj

The TfTirst 600 patients were scheduled to recei

angiographic Tfollow-up at 8 months, the Tirst
patients scheduled to receive [IVUS during t
angiograms at 8 months. There were multiple secon
endpoints assessed as well.

Drug therapy included aspirin and Clopido
for at least three months. The dose of Zotarolimus
be uniform 1n all these trials, 10 micrograms

millimeter of stent length. This i1s the patient

nose

dary

grel
vill

per

Flow

chart. Eleven hundred ninety-seven patients Wwere

enrolled, 598 randomized to Endeavor, 599 randomize(
Driver. Angiographic follow-up was achieved iIn 89
88 percent respectively i1n the assigned coho
Clinical follow-up obtained at 9, 12, 24 and 36 mo
IS shown here and varies between 99 and 96.5 perc

both for the Endeavor and the Driver stent.
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These were baseline characteristics and t

were no distinguishing differences among the Ende;

here

\ol g

and the Driver stent. This was largely a male

population, approximately 75 percent, jJust under
percent with diabetes, unstable angina 33 perc
reference vessel diameter 2.7 to 2.75, lesion le
just above 14 millimeters, and jJust under 80 per
were complex B2/C lesions.

For all of the subsequent slides, the ta

20

bles

will have a similar appearance. These are clinjcal

events to 30 days. We"ll start with the sa
endpoints of death and cardiac death, myocar
infarction, all Q-wave and non-Q-wave, the compositg
cardiac death and all myocardial infarctions, s
thrombosis, and then the clinical efficacy endpoints
target lesion and target vessel revascularization,
then at the bottom, the composite endpoints of MACE
target vessel failure.

At 30 days, | think you can see that t
are no differences, no statistically signifi

differences between the Endeavor and the Driver st
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Yellow shadowing will denote any signifi
differences. It 1s 1mportant to note that within

first 30 days, there were 3 episodes of stent thromb

for the Endeavor stent, 0.5 percent, and 7 episodes of

stent thrombosis for the bare-metal Driver stent,

percent that was not statistically significant.

The primary endpoint was target ve:

failure at nine months, and there was a 48 per

ssel

cent

reduction i1n target vessel fTailure from 15.1 percent to

7.9 percent between Driver and Endeavor, a hi

significant difference.

ghly

One of the components of target vessel

fairlure 1s target vessel revascularization. There was a

55 percent reduction from 12.5 to 5.6 percent In ta
vessel revascularization. And the most spec
clinical 1ndex of anti-restenosis efficacy 1s ta
lesion revascularization, and there was an even hi

reduction to 61 percent from 11.8 to 4.6 per

comparing the bare metal Driver to the Endeavor stent.

rget
ific
rget
gher

cent

These are all the clinical events to 9

months, and you can see highlighted in yellow the ta
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lesion revascularization, target ves
revascularization, MACE and TVF are all hi

statistically significant, favoring the Endeavor s

in terms of showing an improvement. 1"d also like

point out that there were no further episodes of s
thrombosis iIn either the Endeavor or the Driver
between 30 days and 9 months, staying at 3 and 7 eve
.5 and 1.2 percent.

These are the angiographic and IVUS res
to 8 months and, again, highlighted in vyellow
statistically significant differences both within

stent and within the vessel segment treated. All of

ssel

ghly

tent

tent
arm

nts,

lts
are
the

the

parameters, iIncluding percent diameter stenosis, Jlate

loss and angiographic binary restenosis sh

bwed

improvement with the Endeavor stent versus the Drijver

stent. For 1i1nstance, in-stent late loss was red
from 1 to .62. In-stent restenosis was reduced fro

to 9.5.

iced

n 33

Similarly, from the standpoint of volumetric

IVUS assessments, there was significant reduction

neointimal hyperplasia throughout the stent length.
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One of the indices that interventional
look at 1s angiographic binary restenosis within
segment. And here you can see that, for the Dr
stent, 34.7 reduced by 62 percent to 13.3 with
Endeavor stent in this blinded, randomized trial.

We have data out to 36 months in this st
and you can see interestingly, again, there are
further episodes of stent thrombosis either for

Endeavor or the Driver stent between that 9-month pe

iIsts
the
iver

the

Ldy,
no
the

r1od

and now 3 years. We do see increased numbers of events

equally distributed amongst the Endeavor and Dr
stent in other safety and efficacy parameters,

still, highly significant differences in TLR, TVR,

pver
but

MACE

and TVF. That can be best represented by looking at

these actuarial event tree survival curves. The pripary

endpoint target vessel failure shown here out to 3 y
with no evidence of a diminution In the effective
over this 3-year clinical TfTollow-up period. ta

vessel revascularization again showing no evidence

diminution i1n clinical efficacy. Target lesi

revascularization quite similar -- no evidence
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reduced or diminished efficacy now with 3-year fTollow-

up -

The composite safety endpoint of cardiac|and
myocardial i1nfarction slightly favoring the Endeavor
stent but not statistically significant out to 3 years.
In-stent thrombosis, there were no TfTurther sgent
thrombosis episodes out to 3 years with either |the
Endeavor or the bare-metal stent, reflecting the i1nigtial
difference of .5 versus 1.2 percent that was expressed
in the first 30 days.

So we can conclude from this Endeavorl 11

trial when we compare the bare metal Driver stent with

the Endeavor drug-eluting stent, there 1i1s a simplar
safety profile. Death, myocardial infarction and stent
thrombosis were all similar through 3 years of clinjpcal
follow-up. There were improved angiographic results at
8 months follow-up, looking at the standard parameters
of late loss and binary restenosis. There was superior
target vessel fTailure with a reduction by 48 percent|due
largely to a diminished target vessel revascularization
requirement by 55 percent which persisted through 3
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years of follow-up.

The next randomized trial i1s Endeavor 1|11.

And once again, to put this In context, this was at a

time when we were looking more closely at surrogate

angiographic endpoints. It"s the smallest of the three

studies. I was the co-principal i1nvestigator with
David Kandzari. This was a 3:1 randomization of
Endeavor versus the CYPHER stent in single de

native coronary lesions with a vessel diameter of 2.}

3.5 millimeters, a lesion length of 14 to 27 millime

Dr.
the
NOVO
b to

ters

conducted in 436 patients at 30 sites In the Unjted

States.

The primary endpoint was i1n-segment Jlate

lumen loss by QCA at 8 months. This was a

inferiority design with a pre-specified non-inferio
margin of .2 millimeters. Multiple secondary endpo
have shown the drug therapy was the same as Endeavor

aspirin and Clopidogrel for at least 3 months.

non-
ity
ints
i,

The

Zotarolimus was the same. A total of 436 patient were

enrolled -- 323 Endeavor, 113 CYPHER. Angiogra

bhic

follow-up with 86 percent in the Endeavor cohort and 83
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:

percent In the CYPHER cohort. We have clinical follow-

up out to 24 months varying from 99 percent to !
percent.

This i1s a smaller study and, interestin

6.9

ply.

there was a slight imbalance i1In some of the baseline

characteristics. There was a highly statistic

ally

significant difference iIn gender with those randompzed

to either Endeavor or to CYPHER. There were more m
or 1 should say more females, perhaps, in the Ende:
arm. There were no differences iIn diabetes and unstq
angina, approximately 30 percent and slightly more

half 1n both arms. Reference vessel diameter was

and 2.79 millimeters. Lesion length approached
millimeters, and B2/C lesions were slightly favo

Endeavor with a higher frequency of more com

hles
s\Y/0] 8

able

than

.75

15

lesions. This i1s not uncommon 1n smaller randomgzed

trials of this nature to see some imbalance of baseline

characteristics.

These are clinical events at 30 days. It
interesting to note that, although not statistic
significant, the rate of non-Q-wave myocar
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6%

infarction i1n the Tfirst 30 days associated with
procedure was .6 percent with Endeavor and 3.5 per
with CYPHER. There were no stent thromboses at 30

with either device.

the
cent

Hays

The primary endpoint was in-segment late loss

with a non-inferiority design. And as | mentioned,
pre-specified non-inferiority margin was
millimeters. This study did not meet 1ts pri
endpoint. The P-value for non-inferiority was O.
The in-segment late loss for CYPHER was 0.13, and
Endeavor, 1t was 0.36. These are all of
angiographic findings and, certainly, there
important differences between the CYPHER and 1in
Endeavor stent at angiographic follow-up as discerne(
this study.
For both in-stent and i1n-segment analyseg
diameter stenosis, late loss and restenosis, the CY
stent had 1mproved outcomes compared to the Ende
stent. Similarly, intravascular ultrasound indic
less neointimal hyperplasia associated with the CY

stent compared to the Endeavor stent. We have clin
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that

follow-up out to 24 months. It"s iImportant to note
for both of these devices, there were no S|
thromboses out to 24 months, none. We saw
significant differences in any of the clinical outc
out to 24 months.

IT we look at target vessel Tfailure,

composite index that were the primary endpoints

tent
no

bmes

the

of

Endeavor Il and 1V and look at this event tree survival

curves to two years, you can see some interes
observations. First, there"s an early differ
reflecting the lower frequency of periprocedural no
wave MI®"s 1n Endeavor which narrows to the point
angiography balanced by a slightly higher frequency

target vessel revascularization for Endeavor, equali

at approximately the 8-month angiographic follow-up ti

point. It"s iInteresting to note the steepness of |

ting
ence

n-Q-

slope or the influence of angiography on the clingcal

endpoint i1n this trial which had almost complete

angiographic follow-up.
After 9 months, these curves are comple

flat with no difference between Endeavor and CYPHER -
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.
the standpoint of target vessel revascularizatjy

cardiac death or myocardial iInfarction.

We conclude from Endeavor 111, that if
compare the CYPHER DES and the Endeavor DES In a t
designed such as this, that there was hi
angiographic late loss at 8 months associated with

Endeavor stent. There were reduced periprocedural

you
rial
jher
the

non-

Q-wave MI"s and low rates of death Q-wave Ml and stent

thrombosis through 2 years of follow-up for both

Arms

and similar target vessel fTailure through 2 yearg of

follow-up.

The final and the largest randomized tria

Endeavor 1V, again, presented for the Tfirst time 1in

public today. | was the principal investigator.

This

Is a 1:1 randomization of the Endeavor drug-elugting

stent compared with the commercially available T

drug-eluting stent i1n single de novo native coro

AXUS

nary

lesions at a vessel diameter of 2.5 to 3.5 millimeters

with a lesion length of less than 27 millimeters. I
a 1:1 randomization iIn 1,548 patients at 80 sites iIn

United States, an equal randomization between Ende
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In 774 patients and TAXUS i1n 774 patients.

The primary endpoint was target ve:
farlure at 9 months. There were several secon
endpoints 1including a powered angiographic secon
endpoint and other clinical endpoints. Drug therapy
aspirin and Clopidogrel now for at least 6 months,
this was associated with the requirement to give
least 6 months of dual antiplatelet therapy with a T
stent to keep the arms balanced. The same Zotarol
dose was used.

We, i1n fact, did enroll 1,548 patients,

ssel
dary
dary
was
and

at
AXUS

Imus

773

to Endeavor and 775 to TAXUS. Angiographic follow-up

was 88 percent for the Endeavor arm and 82 percent

the TAXUS arm. Clinical follow-up at 9 months was 96

for

and

95 percent respectively for Endeavor and TAXUS. 1 will

again remind you this is largely a clinical follow-up

study with only 18.6 percent of patients actu
receiving follow-up angiograms.

These are the baseline characteristics w
were equally balanced between the Endeavor and T
arms, 67 and 68 percent males, diabetics 1s slig
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lower than 30 percent, approximately 50 percent with

unstable angina, reference vessel diameter 2.73

and

2.70, lesion length quite similar, 13.4, 13.8

millimeters and just under 70 percent had complex B2/C

lesions, no differences.

These are clinical events at 30 days,

and

you"ll note that there are a lot of yellow highlights

here. First, 1 would like to point out that there ywere

3 episodes of stent thrombosis In the Endeavor arm

imn

the first 30 days and 1 in the TAXUS arm. There was a

higher frequency of periprocedural non-Q-wave myocardial

infarctions with TAXUS, 17 events or 2.2 percent versus

Endeavor, 4 events, 0.5 percent, and that higher nop-Q-

wave MI frequency affected overall MIs, the composite

indices shown here which were all statistically

significantly different.

We often wonder what the i1mportance 1S

of

these periprocedural non-Q-wave MIs. Many people argue,

and 1t"s still very controversial, as to whether or

they have clinical prognostic importance. To try

not

to

better understand this, we looked at the CKMB rjses
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compared to the upper limits of normal for
laboratory for each site for the 21 periprocedural
Q-wave Ml events.

People argue that whether a 5 times u
limit of normal or an 8 times upper limit of no

represents a large infarct with clinical progno

pach

non-

significance, but very few people would argue that a

greater than 10 times normal CKMB rise does represent a

large clinical infarct. And certainly, there have

Deen

many studies to suggest that this 1s associated with

future prognosis. In this analysis, you can see that 8

out of the 17 TAXUS non-Q-wave MIls, or 47 percent,
greater than 10 times CKMB rises. These were
trivial myocardial infarctions.

The primary endpoint for this study was

inferiority with a non-inferiority pre-specified ma

had

nonNn-

noNn-

rgin

of 3.8 percent of the target vessel TfTailure 9-mpnth

analysis. As you can see here, the P-value of the
inferiority was 0.001, so 1t met the primary endpo
The TAXUS TVF rate was 7.4. The Endeavor TVF rate

slightly less at 6.8 percent. The clinical effi
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component of target vessel fTailure was target vessel

revascularization. It was 5.5 percent for Endeavor
5.0 percent for TAXUS, a non-significant differe
The target lesion revascularization rates were
percent for Endeavor and 2.7 percent for TAXUS, a
significant difference.

IT we now look at clinical events t

and
nce.
4.2

non-

months, we can see that there are no i1mporgtant

differences in any of the clinical parameters listed on

this table. I will point out that death and myocardial

infarction, there are non-significant differen
There were three additional stent thrombosis epis
that occurred i1in the Endeavor arm after 30 days. Al
these three episodes occurred between 30 days and
months. Of these three episodes, one was associ
with a myocardial i1nfarction and two others were
associated with a myocardial infarction. There weré
further episodes of stent thrombosis for TAXUS, so
over all stent thrombosis rate was 0.8 percent
Endeavor versus 0.1 percent for TAXUS, and

differences that were statistically meaningful i1n any
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the other parameters.

When we look at actuarial event tree survpval

for the primary endpoint of target vessel fTailure, we

can see that at 9 months, there are no signifi

differences between Endeavor and TAXUS. Target ve
revascularization at 9 months i1s almost superimpos
with no significant differences. Target lesi

revascularization, again, does not show signifi
differences at the 9-month evaluation time point.
composite endpoint of cardiac death and myocar
infarction also shows no significant differences.

These are the angiographic and IVUS find

cant
ssel

able

cant

The

dial

Ings

in the small cohort that received angiographic folloyw-up

at 8 months. There were meaningful differences iIn
of the angiographic parameters. For both i1n-stent
In-segment, both percent diameter stenosis and late
showed a benefit of TAXUS versus Endeavor or |1
follow-up percent diameter stenosis iIn late loss
in-stent and in-segment.

There were numerical, but not statistic
significant, differences in angiographic bi
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restenosis, and 1In-segment binary restenosis was
with TAXUS and 15.3 with Endeavor. There were

significant differences 1n neointimal hyperplasia

10.4
also

as

discerned by intravascular ultrasound imaging with a

volumetric determination.
It 1is iInteresting to vreflect on

importance of angiographic follow-up. We"re looking

the

now

at target vessel revascularization 1In those patients

that did have angiographic follow-up and those that
not.

You can see that there"s a drop
immediately i1n the frequency when angiography 1is
applied and does not influence the clinical outcome.
we only look at the more than 80 percent of pati
that had clinical follow-up, the target vessel fTai
rates are 5 and 4.8 percent for Endeavor and T

respectively.

It we now look at target lesi

revascularization, the same observation. It we
look at the 80 plus percent of patients which 1s
real world -- we don"t obtain angiograms routinely
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these patients -- 3.5 percent verus 2.7 percent,

Endeavor versus TAXUS.

IT we felt that these differences iIn Jate

loss or these small differences, small numerjical

differences in target Ilesion revascularization were

significant, they should become exposed iIn the higher

restenosis risk subgroups, where the likelithood

of

restenosis would be greater and you might see an upward

drift of late loss.

We"re 1looking at Tfive different post

hoc

subgroup analyses i1n diabetics, long lesions greater

than 20 millimeters, small vessels less than

2.5

millimeters, multiple stents and LAD lesions. First,

you can see that the composite i1ndex of target vessel

failure shows no difference between Endeavor and TAXUS.

The safety endpoint of cardiac death and myocardial

infarction shows no difference with some of the safety

indices slightly favoring Endeavor. Target vessel

revascularization shows absolutely no difference.

Perhaps more relevant 1s target lesi

revascularization. And again, target lesi
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revascularization shows no difference in these
restenosis risk subgroups between Endeavor versus TA
And 1n the clinical-only follow-up cohort, ag

absolutely no evidence of a trend suggesting a hi

nigh

KUS.

jher

frequency of target |lesion revascularization with

Endeavor versus TAXUS in high restenosis risk subgrod

So we can summarize the Endeavor 1V trjal,

which 1s a comparison of the TAXUS versus Endeavor d

eluting stents, by indicating that the Endeavor s

rug-

tent

reduced periprocedural non-Q-wave MIs compared with

TAXUS, and there was an overall similar safety profile

looking at death, Q-wave MI and stent thrombosis thr
9 months of follow-up, that i1t met i1ts primary ta
vessel fTailure endpoint, that there was similar TVR
TLR rates, even 1in high restenosis risk subgr
through 9 months of follow-up, and there was hi
angiographic late loss at 8 months follow-up associ
with the Endeavor stent.

To finally summarize the Endeavor clin
program, It"s i1mportant to note that there

consistency of these results across the entire prog
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Angiographically, if we look at Endeavor 11, 111 and

v,

you can see in-stent that in-segment late loss alost

superimposable for all three studies. Similarly,
In-stent and i1n-segment angiographic binary resteno
very similar across all three studies.

And finally, in this last slide, 1f you
at target vessel fTailure to 9 months In each of t
randomized trials, 1 think you can see summarized
salient findings. Certainly, for Endeavor 11 comp

to now a bare-metal stent with tight confid

for

IS,

UJ

look
nese

the
ared

ence

boundaries, we see a reduction in both target vessel

failure and target vessel revascularization,

significant i1mprovement, and no difference iIn safF

cardiac death and MI. For Endeavor 111 and Endeavol

compared to either a CYPHER or a TAXUS stent,

bty

A

v

no

differences In the composite endpoint of target vessel

failure, the safety endpoint or the revascularization

endpoint of target vessel revascularization.
So to summarize, iIn these three random
trials involving 3,181 patients, the Endeavor DES

demonstrated a safety profile similar to the Dr
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bare-metal stent from the standpoint of de

myocardial infarction and stent thrombosis, supe

reduction iIn restenosis, both angiographic and clini

ath,
Fior

cal,

versus the bare-metal Driver stent, comparable clingcal

outcomes as measured by target vessel failure which
composite index but broken up iInto target ve:
revascularization or cardiac death and MI or ta
lesion revascularization, versus the approved T
drug-eluting stent, durable clinical outcomes du
long-term  follow-up to 3 years and consis
angiographic and clinical outcomes across all of t

randomized clinical trials.

Next, | have the pleasure to introduce to
Laura Mauri who i1s the Chief Scientific Officer of
Harvard Clinical Research Institute and is
Interventional Cardiologist from Brigham and Wom
Hospital.

DR. MAURI: Thank you and good morning.
my pleasure to present today a safety overview of
Endeavor clinical trial program. My name 1s L
Mauri . I"m an Interventional Cardiologist at
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Brigham and Chief Scientific Officer at Harvard Clinjcal

Research Institute. By way of disclosure, 1 am
advisor to Medtronic.

My lodging and transportation to this mee
was paid Tfor by Medtronic and 1 have been a
investigator for the Endeavor 111 trial.

We recognize in the context of the cur
DES landscape that some of our attention has shij
from looking purely at efficacy to paying much gre
attention to documenting the safety of new devices.
In this context, the FDA requested that the Ende
clinical trial program be assessed for i1ts safety ac
multiple different studies including the Endeavor ste

What 1711 present today i1s a safety oven
of this analysis that seeks to compare the Ende
stent to the Driver bare-metal stent as a benchmark
safety.

This analysis includes six different tr
of the Endeavor stent, three of them randomized
three of them registries, but the bulk of the

stemming from the three randomized trials that Dr.
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7
has focused on and consists of TfTollow-up iIn t

9

nese

different trials ranging from 9 months to up to 4 years.

And to give you a scope of the total number

of patients that were included, we have 2,088 pati
with 270-day follow-up, 1,287 with 720-day follo

which 1s consistent with 2 years of follow-up, and

ents

W-up

675

patients with 1080 day follow-up out to 3 years, a

smaller group with follow-up out to 4 years.
The objective of this overview was
evaluate whether the Endeavor stent was associated

increased rates of death, myocardial infarction or s

to

with

tent

thrombosis compared with the Driver bare-metal stent.

The method used was to pool data on an indivi
patient level from six Endeavor stent arms that yo
seen and one Driver bare-metal stent arm. And t
data are presented as cumulative incidence at 360
1080 days.
The strengths of this analysis are

consistent definitions that were used that are unij
across all the different trials, the uniform

collection that was maintained across the trial pro
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and the density and the duration of TfTollow-up
you"ll see.

The Hlimitations to this analysis are
because there were different control arms for each
the different studies, the randomization effect 1is
entirely preserved, but this limitation should be vig¢

in the context of what i1s iIntended to be a conserva

that

that

of
not
pwed

tive

analysis looking for any signal of harm associated with

this new drug-eluting stent relative to the Driver b

metal stent control.

are-

So 1t"s 1mportant to consider the context of

the baseline characteristics of the patients that were

included in these studies, and one can see, as Dr.

has presented, that there Is some variation iIn the r
of diabetes across the trials with higher rates
diabetes being observed In the U.S. studies as opp
to the European and OUS studies that were performed.

There 1s a consistency of the recomme

L eon
ates
of

psed

nded

clopidogrel duration iIn that 1t was recommended to be a

minimum of 3 months 1n all of the trials with

exception of Endeavor 1V. In the Endeavor 1V trj
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since the comparitor was the TAXUS stent, the requ
duration of therapy was 6 months 1In order to
consistent across the randomized treatment arms.
there 1s -- most of the data, however, that we"re ¢
to focus on extends beyond the duration of follo
with the Endeavor 1V trial, and so i1t"s related to
recommended duration of 3 months.

Furthermore, the clinical Tollow-up

point out in each of these studies i1s ongoing, but

the durations that have seen achieved so far, we
seen rates of clinical follow-up ranging from 96 per
to 99 percent. When one pools together the Ende
data as we"ve done for this analysis and then compi
some of the important characteristics that
associated with outcomes post-PCl, one can see that
anything, there was a slightly higher rate of diab
in the Endeavor group, as opposed to the Driver gryq
There were small differences 1In reference Ve
diameter and lesion length that were not statistic
significant.

It"s also iIncredibly 1mportant to cons

NEAL R. GROSS

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

1red
be
So
bing
W—up

the

1°11
at
nave
cent
AVOr
Ares

are

ptes
DUp -
ssel

ally

ider




82

the usage of dual antiplatelet therapy and the dura;
of use iIn the context of the safety events that
observed, particularly In the long term. As most of
members of the panel are aware, there has been a s
In practice over the past year, probably since

December panel meeting, towards longer durations of
of dual antiplatelet therapy and some practice exten
beyond the current ACC guidelines and to the extent

some patients are being treated even beyond 1 year.

tion
are
the
nift
the
use

ding

that

And so we looked prospectively in the tripals

where this was clearly collected to be able
understand the rates of usage of either clopidogrel
ticlopidine plus aspirin to 1 year and to 2 years
what we found was that approximately 30 percent
patients were still on dual antiplatelet therapy up 1
year, but at 2 years, that rate was down to 10 perc
So 1n both cases beyond 1 year, the minority of patig¢
were still on dual antiplatelet therapy.

It"s also important to note that this was

significantly different when comparing the patig¢

to
or
and
of
to 1
eNt.

PNts

not

eNts

treated with Endeavor versus Driver. And 1711 remind
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you that the randomization there was blinded.

So as an overview, what 1°11 be presentj

you"ll see In the next series of slides the cumulati

incidence presented according to Kaplan Meler gra

And one reason that this 1s presented as a cumulati

incidence, that is the occurrence of events rather
event-free survival 1s to be able to present the ac
rates and interval rates out to 3 years. In particu
we were interested in the outcome of stent thromb
and whether there were any differences i1n the patt
after 1 year.

To summarize what you"ll see, we Tound
evidence of an iIncrease in adverse events for Ende
as compared to Driver when comparing death, car¢
death, myocardial iInfarction or stent thrombosis.
first, starting with the cumulative incidence of d
to 1080 days or 3 years, what you see is in yelld
rate of 3.1 percent for the Endeavor group as compi
to a rate of 4.5 percent iIn blue for the Driver Db;
metal stent control.

Looking specifically at cardiac death,
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rates are 1.0 percent at 3 years for the Endeavor ¢

and 2.4 percent for the Driver bare-metal stent cont
The cumulative i1ncidence of myocardial infarction uf
1080 days or 3 years was 2.7 percent for the Ende
group and 4.2 percent for the Driver group. And loo
at the composite endpoint of cardiac death
myocardial infarction, one sees a lower rate for
Endeavor group of 3.5 percent as compared to 6.6 per
for the Driver bare-metal stent control.

Before 1 move on to stent thrombosis w
was an 1mportant endpoint that we ascertained 1in
safety analysis, | want to vreview some of
definitions since there"s been a lot of discussion
the past year about different ways to look at sj
thrombosis. The original protocols for all of

Endeavor clinical trials use the same definitions,

roup

ol .

Avor
King
blus

the

cent

nich
the
the
bver
tent
the

and

these original definitions 1included patients with

coronary symptoms and angiographic or pathol

DgiC

confirmation of thrombosis. In addition, any patpent

with an unexplained death within 30 days or any patjent

with a target vessel MI or an MI that couldn™t
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attributed to a non-target vessel would be iIncluded as a
stent thrombosis.
Patients who"d had restenosis and were

treated with a target |lesion revascularization were

excluded from the possibility of having a s
thrombosis under the original definitions.

Now i1n 2006, in early 2006, really prioi

the concerns about late stent thrombosis, there wer

series of meetings together with FDA with 1ndu
representatives and academic research groups to comé

with a uniform set of definitions for stent thrombo!

It was recognized that different trials were usi

different definitions and that our understanding
stent thrombosis iIn the drug-eluting stent era might
different than what we had been accustomed to in the
of bare-metal stents where the focus was really on
first 30 days.

And these definitions sought to account

tent

era

the

for

different levels of certainty according the amount of

evidence supporting a diagnosis of stent thrombosis

ranged from the most restrictive definitions, defi

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

and

nite




86

thrombosis, to the most iInclusive possible s
thrombosis which would i1nclude any unexplained death.
The balance has favored the usage o0
compositive, definite and probable stent thrombo:
although all of these definitions have been analy
In addition, these definitions did not exclude
possibility of restenosis leading to a stent thromb
in the Tfuture an would consider any event
classified as a possible stent thrombosis under

series of definitions.

Furthermore, the timing was then classi
according to early -- whether 1t occurred within
first 30 days, late -- between 30 days and 1 year,
very late -- occurring beyond 1 year, and this was t(

consistent with the understanding of possible diffe
patterns over time of healing i1In drug-eluting stents.

So moving on to the results for the Ende
clinical program, we found that the rate of s
thrombosis according to the original prot
definitions was 0.5 percent at 3 years as compared

1.2 percent for the Driver bare-metal stent at 3 ye
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And 1t°s important to note here that the density of

clinical follow-up there were over 1900 patients in
Endeavor group followed at least 360 days and over
with the Driver stent followed at least 360 days.

In that context, there were zero events observed u
the original protocol definition after the 360 mark.
beyond 1 year, there were no stent thrombosis ev

observed i1n either group analyzed.

When one uses a more inclusive definition of

ARC definite and probable stent thrombosis, one sees

the
570
And
nder
So

eNts

the

rate of events for the Endeavor arm was 0.8 percent at 3

years as opposed to a rate of 1.5 percent for the drg
bare-metal stent control. And in each group, there
on additional event that
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