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P-ROGCGEEDI-NGS
(8:11 a.m)

CHAl RVAN WOLFE: Good norni ng everyone. |
would like to get the neeting started. | am M chael
Wl fe, and | am the Chair of this advisory comittee
for the FDA, and before we get started, | wanted to
just briefly nake a couple of comments about this
nmeeti ng.

This neeting is a little difference than
certainly sone of the ones that | have attended, in
that we are not really discussing any specific agent.

Rat her, we are discussing general policy regarding
trying to provide guidance for the FDA for future
studies that wll | ook at chenoprevention for
col orectal cancer.

w wil have speakers this norning

di scussing the problem of pathophysiology and other

aspects, and we wil | be havi ng di fferent
representatives from the public speaking as well, and
we wll also have a discussion in the afternoon to

very specific questions to be answered, and to be
di scussed at great |ength.

This neeting is a little different than
nost neetings as | nentioned, but this actually nore

resenbles an NIH consensus neeting, but it is not an
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NI H consensus neeti ng.

It may resenble it, but it is not, and we
have to keep that in mnd when we go through our
di scussi on.

This is FDA where the goals are
different, although we certainly hope that NC is
represented here, and will help in the future should
sonme specific recommendations be nmade, and certain
st udi es be done.

Before we get started in the actua
neeting, | would like to go around the table and have
the people sitting at the table introduce thenselves,
and we will start with Dr. Houn.

And also before | forget, when you do
speak, when all speakers speak, please turn your
m crophone on, and when you are done, please turn it
off to avoid feedback.

DR HOUN: Thank you, Dr. Wlfe. I am
Fl orence Houn, and | amthe Ofice Director for Drug
Evaluation Il in which the G Division is one of the
divisions in the office.

DR RACZKOWSKI : Good norning. | am
Vi ctor Raczkowski, and | amthe Acting Director of the
Division of Gastrointestinal and Coagulation Drug

Pr oduct s.
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DR AVI GAN Good nor ni ng. | am Mark
Avigan, and | am a Medical Oficer in the sane
di vi si on.

DR. CAM LLERI: Good norni ng. | am M ke
Cam|lleri, and | am a Professor of Medicine and

Physi ol ogy at the Mayo dinic, Rochester, M nnesota.

DR SJOGREN. | am Maria Sjogren, and I am
the head of research at Walter Reed Arny Medical
Center.

DR CRYER I am Bryon Cryer, Associate
Pr of essor of Medi ci ne, Uni versity of Texas,
Sout hwest ern Medi cal School, in Dallas.

DR FOCEL: Good nor ni ng. I am Ronal d
Fogel, Division Head of Gastroenterology, Henry Ford
Heal th System

DR LAMONT: And | am Tom LaMont, and | am
Chief of the Division of Gastroenterology, at Beth
| srael Deaconess Medical Center, in Boston.

DR LEVIN. Good norning. Bernard Levin,
Cancer Prevention, MD. Anderson Cancer Center.

DR METZ: Good norni ng. David Metz,
Associ at e Pr of essor of Medi ci ne, Di vi si on of
Gastroenterol ogy, at the University of Pennsylvania,
i n Phil adel phi a.

DR CGELLER Nancy Celler, and | am the
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Director of the Ofice of Biostatistics Research, at
the National Heart, Lung, and Blood Institute.

CHAI RVAN  WOLFE: Again, | am M chae
Wl fe, and | should nmention where | amfrom | ama
Prof essor of Medicine and Chief of the Section of
Gastroent erol ogy, at Boston University.

DR PEREZ: Tom Perez, Executive Secretary
to the neeting.

DR RICHTER | am Joel Richter, Chairnman
of the Gastroenterology at The O eveland dinic.

M5. COHEN: | am Susan Cohen, and | am a
consuner nenber, and | have had a col onoscopy.

M5. ROACH Nancy Roach, and | am a
patient representative and I am a nenber of the Col on
Cancer Alliance.

DR FURBERG | am Curt Furberg, and | am
a Professor of Public Health Sciences, and | amalso a
new nenber of the FDA Subcommittee on Drug Safety and
Ri sk Managenent .

DR. L1 PPIVAN: Scott Li ppman, Cancer
Prevention, M D. Anderson.

DR GOLDSTEIN: George CGol dstein, Industry
Representative, and independent consultant after 25
years in the pharmaceutical industry, and I, too, have

had several col onoscopi es.
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DR LEVI NE | am Bob Levine, State
Uni versity of New York, Upstate Medical University, in
Syracuse, and Professor of Medi cine.

DR. BARON: I am  John Bar on
Epi dem ol ogi st and Internist from Dartnouth Medical
School

DR KRIST: | am Alex Krist, an Associate
Prof essor at Virgi nia Cormonweal th University, MCV

DR RUSTA : Good nor ni ng. I am Anil
Rustgi, Chief of Gastroenterology at the University of
Pennsyl vani a.

DR RANSOHCFF: | am David Ransohoff, a
Gast roent er ol ogi st and Epi dem ol ogi st from the
Uni versity of North Carolina.

DR  KRAMER: Hel | o. | am Barry Kramer,
and | amthe Associate Director for D sease Prevention
at the National Institutes of Health, and the Director
of the Ofice of Medical Applications of Research.

DR LIEBERVAN: And | am David Lieberman,
and | am the Chief of Gastroenterology at O egon
Heal th Sci ences University.

CHAI RVAN WOLFE: Al right. Thank you
Dr. Raczkowski will begin the discussion now. Ch, |I'm
sorry, but before Dr. Raczkowski, Tom Perez wll give

hi s openi ng statenent.
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DR, PEREZ: Good nor ni ng. The Food and
Drug Admnistration has prepared general matters
wai vers for the follow ng special government enpl oyees
who are participating in today's neeting of the
Gastrointestinal Drugs Advisory Conmittee Meeting
being held by the Center for the Drug Eval uation and
Resear ch:

Dr. Curt Furberg, Dr. Byron Cryer, Dr.
Joel Richter, Dr. Robert Levine, Dr. Scott Lippman,
Ms. Nancy Roach.

The waivers permt themto participate in
the Commttee's discussions and standards, and study
designs of «clinical trial testing, efficacy, and
safety of chenopreventive agents that are being
devel oped to gain FDA approval .

And reducing the risk of sporadi c
colorectal at the adenomatous polyps, and sporadic
colorectal cancer. A copy of these waiver statenents
may be obtained by obtaining a witten request to the
FDA's Freedom of Information O fice, |located in Room
12830 of the Parklawn Buil di ng.

In addition, we would like to disclose
that Dr. David Metz, Dr. Ronald Fogel, and Ms. Susan
Cohen, have reported interests that are exenpt

pursuant to 18 U . S.C. 208(B)(2).
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Dr. Mchael Camilleri, Dr. Maria Sjogren,
and Dr. Mchael Wlfe did not require a general
matters waiver because it has been determ ned by the
agency that they have no financial interests that
could be affected by the commttee's discussions.

Unlike issues before our conmttee in
which a particular product is discussed, issues of
broader applicability, such as the topic of today's
nmeeting, involve many industrial sponsors and academ c
institutions.

The conmttee nenbers have been screened
for their financial interests as they may apply to the
general topic at hand. Because general topics inpact
on so many institutions, it is not prudent to recite
all potential conflicts of interest as they apply to
each nenber.

The FDA acknow edges that there nmay be
potential conflicts of interest, but because of the
general nature of the discussion before the conmttee
t hese potential conflicts are mtigated.

Wth respect to FDA's invited guests, we
would like to disclose that Drs. Bernard Levin, John
Baron, and Anil Rustgi, and Dr. David Ransohoff, have
reported financial interests in firnms which could be

affected by the commttee's discussions.
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Lastly, we would like to note for the
record that Dr. George CGoldstein is participating in
this neeting as an industry representative, acting on
behal f of regulated industry, and as such he has not
been screened for any conflicts of interest.

Wth respect to all other participants,
i ncluding the open public hearing, individuals, we ask
in the interest of fairness that they address any
current interest or previous involvenment with any firm
whose product could be affected by the commttee's
di scussi ons today. Thank you.

CHAl RVAN WOLFE: Thank you, Tom Now, Dr.
Raczkowski will give the opening comments.

DR RACZKOASBKI : M. Chairnman, nenbers of
the Gastrointestinal Drugs Advisory Conmttee, and
invited speakers and guests, |adies and gentlenen, |
am Victor Raczkowski, the Acting Drector of the
Division of Gastrointestinal and Coagulation Drug
Products in the FDA's Center for Drug Evaluation and
Resear ch.

And on behal f of the FDA, | welconme you to
this nmeeting of the Gastrointestinal Drugs Advisory
Conmittee. At the Center for Drug Evaluation and
Research in FDA, we have an inportant public health

m Ssi on.
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Qur mssion in the Center for Drug
Eval uati on and Research is to nake safe and effective
drugs available to the Arerican Public. But what does
safe and effective nmean? What are safe and effective
drugs?

In short, a safe and effective drug is one
in which the benefits exceed the risks wunder its
| abel ed conditions for use. So at today's advisory
commttee, we wll keep comng back to several of
these thenes; the safety of the drug, t he
ef fectiveness of the drug, the benefit risks of the
drug, and the appropriate conditions for use of the
dr ug.

But the specific purpose of today's
neeting is to discuss standards in the design of
clinical trials intended to test the efficacy and
safety of chenopreventive agents that are being
devel oped to gain FDA approval in reducing the risks
of sporadic col orectal cancer.

At FDA, we work with the pharnmaceuti cal
industry and with academa in the design, analysis,
and interpretation of clinical trials. As such, the
FDA is seeking practical advice on how clinical trials
should be designed for chenopreventive agents for

col orectal cancer.
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W at the FDA can then use this practical
advice to give guidance to the pharmaceutical industry
and to academic investigators on how to proceed wth
clinical trials. That is a big order, and we have a
full day ahead of us.

As a prel ude to t he Conmittee's
deli berations this afternoon, we have invited several
di stingui shed experts to speak this norning on several
topics of interest.

First, Dr. Rust gi wil | di scuss the
epi dem ol ogy and nechani snms of col orectal cancer. Dr.
Davi d Lieberman will then talk about col orectal cancer
screeni ng and surveil |l ance.

Next, Dr. Bernard Levin will give us an
overvi ew of chenoprevention trials; and finally, Dr.
Mark Avigan, of the FDA, wll sunmmarize sone issues
sur roundi ng t he benefi t risk assessnent of

chenopreventive agents for col orectal cancer.

W hope to get all four of these
presentations in before the md-norning break. And
after the break, we will have tinme to ask clarifying

guestions of the presenters, and then to conplete the
norning, we wll hear from nenbers of the public who
have requested tine to present their views to the

comm ttee.
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And then after lunch, we wll return for
the commttee's deliberations over the questions that
the FDA has prepared for it. W plan to adjourn at
5:30. Now, that is a lot to acconplish in a day, and
so we are asking for your assistance in helping to
keep us on track in the discussions that we wll be
havi ng t oday.

I n concl uding ny conents, | would like to
enphasi ze four points. First, today's discussion is
not intended to be a discussion of the general nerits
of  chenopreventi on. W would all agree that
prevention of cancer would be a public health benefit
if it can be done with mniml risks.

O stated differently, the prevention of
cancer would be a good thing overall if the benefits
exceed the risks, and if we can describe how the drug
shoul d be used.

So instead of a general discussion of
chenoprevention, the discussion today is intended to
focus on chenoprevention in a particular clinical
setting, the prevention of colorectal cancer.

In this clinical setting, the prevention
of colorectal cancer, the w despread availability of
col onoscopi ¢ screening and surveill ance poses sonmewhat

uni que challenges to the pharnmaceutical industry, or
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to researchers wishing to develop drugs in this area.

As will be elaborated upon by Dr. Avigan
of the FDA, colonoscopy is not a procedure used for
screening and diagnosis, but col onoscopy wth
pol ypectony also is wused therapeutically to renove
colonic | esions before they progress.

As a t herapeutic procedure t hen,
col onoscopy wi th polypectony conplicates designs of
clinical trials of drugs because the procedure itself
often prevents col orectal cancer

The procedure itself then achieves the
i ntended goal of drug therapy. And in doing so the
procedure significantly conplicates the design of
clinical trials in this area

Second, the FDA called today's advisory
committee nmeeting to obtain practical recomendations
on how to design clinical studies of chenopreventive
agents for colorectal cancer.

As such, we are asking practical study
design questions  of the comittee; what are
appropriate end points for clinical trials, what
popul ati ons should be enrolled in trials; how big of
an effect size in clinical trials are clinically
meani ngful , how shoul d safety be evaluated in clinica

trials.
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But given the availability of col onoscopy
and pol ypectony, we seek your conmments also on what
you think the nost appropriate public health use woul d
be of chenopreventive agents being developed for
col orectal cancer.

So as you listen to Dr. Avigan's talk this
nor ni ng, please give sone thought as to whether it is
in the general interests or the greatest interests of
the public health to devel op chenopreventive agents as
adj unct to col onoscopy and pol ypectony, and if so, how
can that be done practically.

O is it in the greatest interests of the
public health to develop chenopreventive agents as
alternatives to col onoscopy and pol ypectony. And if
so, how can that be done practically.

O finally is it in the greatest interests
of the public health to devel op chenopreventive agents
specifically for those individuals who are either
unable or unwilling to undergo col onoscopic screening
or surveillance.

And again if so how can that be done
practically. Third, today's advisory conmttee
nmeeting is not focused on any particular drug or drug
cl ass.

Rather, as | have said, we intend for
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today's neeting to be focused on nore or |ess generic
clinical trial issues that could be applied to any
drug under devel opnment in this area.

So if a particular drug or drug class is
di scussed today, we ask that it be done in a way that
illustrates a particular issue or articulates a
principle of clinical trial design

At today's neeting we are not so much
interested in debating the nmerits or lack of nerits of
any particular drug, or any particular drug class.
And finally today's neeting is about chenoprevention
of sporadic col orectal cancer.

Today's discussion is not about famlial
adenomat ous pol yposis. Thank you, and | | ook forward
to a very interesting and stinulating day.

CHAIl RVAN  WOLFE: Thank you, Dr.
Raczkowski. Qur first guest speaker will be Dr. Anil
Rustgi, who is a T. Gier MIller Associate Professor
of Medicine and Cenetics, and Chief of the D vision of
Gastroenterol ogy, University of Pennsyl vani a.

He will be speaking on the epidem ol ogy
and nechani sns of col orectal cancer. Anil.

DR RUSTG@: Thanks, Mchael, and | would
like to thank the FDA for inviting ne. | have a tal

task to cover the salient features of the epidem ol ogy
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of sporadic colorectal cancer, and to touch upon sone
of the underlying genetic nechani sns.

Many of the pioneers of epidem ology and
chenmoprevention of colorectal cancer are in the
audi ence, and so ny apologies in advance to themif |
m s-speak at all.

Apart from providing sone introductory
remar ks about these two areas, | hope then to serve as
a transition to the subsequent three talks, and as a
platformfor this discussion as well.

W often think of colorectal cancer as a
primary problem in the United States, but when one
reflects upon it, it is indeed a problem throughout
the world, and there are approximtely 900,000 cases
as of at least six years ago throughout the world
representing nearly 10 percent of all new cases of
cancer.

The incidence rates vary trenendously on a
geographi c basis, the highest being in North Anerica,
West ern Europe, and Australia, New Zeal and, and Japan.

The |l owest being in certain parts of South Asia and
Northern Afri ca.

And this plot argues cogently that there

are environnental factors, especially dietary in

nat ur e, t hat provide a predilection for this
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vari ation. In ternms of nortality, there are
approxi mately 550,000 deaths related to colorecta
cancer, and those nortality rates don't vary too much
from country to country where colorectal cancer is a
pr obl em

So within the United States, colorectal
cancer is the third | eading cause of cancer in nen, as
well as in wonen. Next slide.

And indeed it 1is the second overal
| eadi ng cause of cancer related deaths in the United
States, account for 10 to 11 percent of all cancer
related nortality.

This figure varies fromyear to year, but
there are approximately 130,000 to 140,000 new cases
of colon cancer every year in the United States, with
about 56 to 57,000 deaths related to colorectal
cancer, either the primary problem but especially
nmetastic conplications to the lung and I|iver

Probably as a result of screening and
surveillance, both the incidents and nortality rates

have been decreasing for colorectal cancer, especially

in the last decade. And a point that I wll be
el aborating wupon in subsequent discussions. Next
slide.

So if one |ooks at the average annual age-
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specific incidence and nortality rates of colorecta

cancer in the early "90s, and this is from the SEER
data, one notices a key feature. That with increasing
age, incident increases in nen and wonen, and not
surprisingly nortality increases, especially above the
age of 50.

And there is discordance in the nortality
rates based upon ethnic groups. But nortality rates
are nmuch higher in African-Anericans than those of
white Anericans. Next slide.

So the key feature in sporadic colorectic
cancer is that the predisposing factor is sporadic
adenomat ous pol yps. And indeed one can overlie the
graphs for preval ence of sporadic adenomas wth that
of instance of col orectal cancer.

Such that the preval ence of adenomas above
the age of 50 is believed to be on the order of 25 to
50 percent, representing a conpendium of a great dea
of literature.

And the lifetinme risk of cancer at age 50
years, and that is for average risk of wonen is five
percent, and that for average risk of males is six
percent. And that the persons with advanced adenonas
are at grave risk for colorectal cancer. Next slide.

So what are the risk factors for
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colorectal cancer apart from age that | have already
ment i oned? The other is a personal history of
adenormas, as well as a personal history of colorecta
cancer. | alluded to dietary factors in the United
States and worl dwi de, and that includes high fat and
possibly fiber, although this is come under greater
scrutiny in recent years.

| nfl ammat ory bowel di sease, where the risk
is linked to the extent of disease, as well as the
duration of disease, especially in the setting of
ulcerative colitis, a famly history of colorecta
cancer, as well as the hereditary colon cancer
syndrones. Next slide.

So that risk of colorectal cancer then
varies depending upon the particular factor that one
| ooks at. So if there is a personal history of
colorectal neoplasia, it is believed that that risk
increases to about 20 percent, and for inflanmatory
bowel disease, there is a wide range, primarily due to
a wi de body of studies, and that may be as high as 40
per cent .

But in the inherited fromof col on cancer,
hereditary non-pol yposis colorectal cancer, that risk
approaches 80 percent. And as you know for FAP, it

approaches 95 to a hundred percent. Next slide.
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So if we look at the famlial risk for
colorectal cancer, and here I w sh to enphasize that
obtaining famly history is inperative, and that
approximate lifetime risk increases with the nature of
the fam |y history.

So that it is around 8 percent for one
first degree and two second degree relatives, and if
one has tw first degree relatives, that risk
approaches 17 percent. Next slide.

So it is worth enphasizing the inherited
forns of colon cancer because they have provided a | ot
of insights into the genetic basis of colorectal
cancer, and indeed this has served as a paradigm for
cancer biology and genetics in general.

So whil e approximately 75 or 80 percent of
all colorectal cancers may be sporadic in nature, or
ostensibly sporadic in nature, probably on the order
of 20 percent is famlial.

And the best known syndrome of an
inherited basis is hereditary non-polyposis colon
cancer, which accounts for approximately 3 to 5
percent of all colon cancer, that varies from country
to country.

FAP represents about one percent, and the

rare syndronmes, and these are the hamartomnatous
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pol yposis syndrones, predominantly in the pediatric
and adol escent population, that account for perhaps
|l ess than .1 percent. Next slide.

So FAP an inherited form of col on cancer,
in which the hallmark feature is hundreds to thousands
of polyps throughout the colon, wth an estinated
penetrance of greater than 90 percent. Thi s
i npressionistic depiction that didn't turn out too
well is meant to highlight these patients have a sea
of pol yps.

And unless the <colon is renoved by
surgical needs in his or hers teens or twenties, then
nearly a hundred percent of these patients wl]l
develop colon cancer, and these patients have an
association of extracolonic cancers, predom nantly
benign in nature, but certainly malignant |esions can
be found, especially in the upper-d@ tract. Next
slide.

So the genetic basis of FAP has been
el uci dated over the last 15 years or so, starting out
with cytogenetic reports, the genetic |inkage
anal ysis, to about 11 years ago, where the gene was
identified by two different groups as being the APC
or adenonat ous pol yposis colite tunor suppressor gene,

on chronosone 5q.
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About a third of the patients have a de

novo germ line or inherited nutations, and the
remai ning two-thirds have sone famly history. Most
famlies have unique nutations. |In other words, there

doesn't tend to be a hot spot in the nutations, in
contrast to ras mutations in sporadic colon cancer.

And about 95 percent of these nutations
lead to a stop code on, and therefore, a truncated
protein that has been exploited, in ternms of genetic
t esting. And i ndeed, depending upon the |ocation of
the mutation, there can be sone correlation wth
phenotypic characteristics, especially wth ocular
findings, as well as desnoid tunors. Next slide.

So this is a schematic of the gene itself.

It is a rather |arge gene conprom sing 15 exons, and
encodes a protein of about 310 kil oDaltons. The gene
ubi qui tously expressed, but for reasons unclear when
nmut ati ons do occur in this gene on inherited or germ
line basis, the phenotypic features are site specific,

especially in the col on.

Arguing for other factors, especially
nodifier loci, in the germline that nmay be affecting
t he phenotypic nmanifestations. Nevert hel ess, in FAP
patients, the mutations have a broad spectrum

But about a third-to-a-half of them are

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

25

found in exon 15, and again, these lead to stop codons
and truncated protein, so that there is a spectrumin
the nol ecular mass of the protein from anywhere from
80 kil oDaltons to about 240 kil oDal tons.

There is a variant of FAP called
attenuated FAP, in which these patients have perhaps
10, 20, or up to a hundred polyps with a later onset
and presentation of the polyps, as well as colorecta
cancer, that can be associated with upper A | esions.

And the nutational spectrum is quite
fascinating, in that they are found either at the
amno termnus or the five prime end, leading to a
very short protein that is unstable in nature, or at
the extreme, three prinme end. And that can also be
exploited from a genetic testing viewoint. Next
slide.

So the indications for APC gene testing
are those patients in whom you find have FAP or
attenuated FAP, and much work has been done by Frank
Gardiello, in terns of predictive testing for FAP in
the blood relatives of persons with FAP or known APC
nmutations. Next slide.

So let me turn your attention now to the
nost common known inherited form of colon cancer, and

that is called HNPCC, early onset, but |ater than FAP.
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Typically, these patients are in their md-forties.

There is a predilection for occurrence of
t he adenomas, which can nunber up to a hundred, but
typically nmuch fewer in the approximal colon, Perhaps
70 percent are in the approximal colon, and the
remai ning can be found in the distal colon as well

And these are the hallmark features of
what is called Type-1 HNPCC, and Type-2 HNPCC, shares
the features of Type-1l, except as acconpanied by a
nunber of extra col oni c cancers, especially
endonetrial and ovarian in wonen.

And in nen and wonen, especially gastric
and pancreatic, as well as in the small bowel. Wen
there is the presence of sebaceous skin tunors, that
variant is called mratora syndronme. Next slide.

So the definition for HNPCC is one that
has been in evolution over the last 11 years, and |
won't really belabor that too rmuch, except that about
11 years ago there was sonme uniformcriteria that were
adopted, called the Armsterdamcriteria.

Suffice it to say thee have been nodified
to incorporate genetic criteria, the so-called
nodified Ansterdam criteria. And there are
complinentary criteria called the Bethesda criteria.

But as a platform for the definition of
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HNPCC for both clinical and genetic studies, these
criteria include three or nore relatives with verified
col orectal cancer.

One case being a first degree relative of
the other two, spanning two generations; one case
bef ore age 50, and exclusion of FAP. And what we al
encounter in our genetics clinics is not so much HNPCC
patients, which are fairly straightforward and
definitely FAP patients, which are easily defined, but
those famlies that nmay have sone of the features of
HNPCC, but don't fulfill the criteria.

And at the current tinme it behooves us to
treat such individuals and famlies as having HNPCC
until nore genetic definitions are forthcom ng for
other forms of inherited colon cancer. Next side.

So the genetic features of HNPCC |ike
FAP, there is an autosomal dom nant inheritance, and
t he penetrance is about 80 percent, and not as high as
FAP. The genes, unfortunately, have led to a
conpl i cated anal ysis of HNPCC.

In contrast, FAP, there is one gene that
defines the disease in HNPCC, and there is a
conmpendi um of genes, and these are called the DNA
m smat ch repair genes, of which there are at |east six

that are known, likely nore than exist. And all of

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

28

these genes are l|ocated on different chronosones.
Next slide.

So if you look further at HNPCC, the vast
majority of kindreds that have been studied in Japan,
the United States, and especially Finland, are due to
mutations in WMSH2 or MHL, accounting for about
anywhere from50 to 70 percent.

But what that tells us is that a third of
these famlies have nmutations in genes that have yet
to be identified, and do not involve DNA msmatch
repair genes that are rarely nutated. Next slide.

So as | alluded to earlier, there are
extra colonic cancers that can be found in HNPCC, and
that risk increases with age. CObviously, the greatest
being for a colorectal cancer, but second being with
endonetrial and the others that are listed here for
you representing a spectrum of sights. Next slide.

And so what is the genetic phenonenon that
is observed in HNPCC, which has been elucidated by
several groups? And the key underlying disorder is
what is called mcrosatellite instability.

So what happens is that many genes across
the genom have nononucleotide, dinucleotide, and
trinucleotide repeats, and if errors occur during DNA

replication that can be either spontaneous or through
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some external insults, such as W light, or a chem ca
carci nogen, then DNA m snmatch repair enzynes have the
ability to repair these m snmatches.

But if there are mutations in those genes,
they are unable to repair the m smatches, and errors
then occur in DNA repair that are transmtted to
daughter cells and ot her progenitor cells.

And that creates a phenonenon, or
engenders a phenonenon of mcrosatellite instability,
which in- turn engenders nutations and key targeted
genes that have these nononucl eotide and di nucl eoti de
repeats, such that nearly a hundred percent of HNPCC
tunors, whether colonic or extracol onic, have evidence
of mcrosatellite instability at nultiple |oci.

And indeed routine VB assays are
available, so that one can test for evidence of
mcrosatellite instability in a tunor of an effected
wi th HNPCC or whom you suspect to have HNPCC.

And then this serves as the basis then for
doi ng genetic testing, especially in MLHL and MSH2.
should add parenthetically that about 15 percent of
sporadic col orectal cancers have mcrosatellite
instability.

So you see a confluence of information

from the genetic basis of colorectal cancer to
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sporadi c colorectal cancer. Next slide.

So in terns of genetic testing for HNPCC
susceptibility, nobst centers wll first look for
evi dence of mcrosatellite instability, and if that is
found, and that is relatively straight-forward, then
that serves as an inpetus to |look for nutations in two
of the m s-match repair genes.

And it is only helpful if there is a
positive result. If there is a negative result, then
you still have to continue close clinical screening
and scrutiny because of one-third of patients you
won't find a gene nutation. Next slide.

So whi |l e understandably the focus over the
| ast 15, and especially 10, years has been on FAP and
HNPCC from a genetic basis, and then translating that
into genetic testing and predictive nmarkers, as well
as chenoprevention, | wish to enphasize that really
the vast nmgjority of famlial forns of colorecta
cancer are not under the perview of FAP and HNPCC

And it is estimated by nany that perhaps
20, if not 25, percent of all colorectal cancers
annual ly formor cone under this unbrella. The age of
onset may be typical of sporadic colorectal cancer
but it may be earlier.

There will be a huge spectrum of the
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extent of famly history, and there are nmultiple

causes, and these individuals likely will have few to
no adenonas. One thing that we are intensibly
investigating is the potential Ilink of famlial

colorectal cancer in the setting of breast cancer,
sonet hi ng t hat epi dem ol ogi cal |l y i's quite
controversi al .

Anot her thing that is being done by Sandy
Markowitz and Bert Vogelstein is SID pair studies
across the country. And hopefully these sorts of
studies will lead to the discovery and identification
of different genes that are responsible for other
forms of famlial col orect al cancer, and  wil|
hopeful Iy influence then epidem ol ogy, and especially
chenoprevention approaches in the future. Next slide.

So while we have |earned a trenendous
amount from the inherited basis of colorectal cancer,
an equal amount has been gl eaned from nouse nodel s of
col on cancer

Certainly there are other ani mal nodel s of
colon cancer, especially in the application of
chem cal carcinogens to rats. But | am going to just
hi ghlight nouse nodels that have been genetically
engi neered, such that genes that have been identified

as associated with the progression from normal col on
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polyp to cancer are targeted or ablated in enbryonic
stemcells of mce.

So that the phenotypic manifestation that
has been observed with several of these nodel, and
indeed there are several, is a recapitulation of
either FAP or to a | esser extent, HNPCC

And the classic one is where the gene that
is responsible for FAP has been disrupted, and there
are about six such nodels avail able. These mce
devel op not only colonic polyposis, but predom nantly
smal | bowel polyposis, as well as denonstrate evidence
of extra colonic features.

A nmolecule that is in the TG-beta
signaling pathway, SMAD has been ablated, and those
m ce devel op pol yps and cancer. Interestingly enough
when each of the six msmatch repair genes is
disrupted in the germline of mce, there is rarely a
recapitulation of the polyposis phenotypic HNPCC
these mce either develop a spectrum of |ynphonas or
sar conas.

O when cross- bred into t he APC
background, then there is an acceleration of the
pol yposis. Recently a couple of groups have targeted
ras to colonocytes and about 80 percent of the mce

devel oped pol yps and cancer.
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So much has been | earned about the genetic
basis of colon cancer through these nouse nodels, and
i ndeed these have been used intensively to study the
feasibility of chenopreventive agent s in t he
preclinical setting. Next slide.

So this paradigmis well known to you and
chanpi oned by the Vogel stein group about 11 years ago,
and nodified over time. And that the progression from
normal epithelium to different stages of adenoma and
eventually to cancer, represents an accunul ation of
key genetic alternations.

And this is intrinsically bias, because it
only takes into account those genetic alterations that
are frequently observed, and does not take into
account certain biochem cal abnornalities that have
been studied over the | ast couple of decades.

But suffice it to say that the key genetic
alteration underlying FAP is felt to be perhaps the
initiating event in the transition from norma
epitheliumto a hyperproliferative epithelium

In fact, studies have shown that perhaps
75 to 80 percent of dimnutive polyps harbor APC
nmut ati ons, and about 40 to 50 percent of snmall to
noderate sized adenormas harbor mutations in the K-ras

oncogene, which occur at discreet points in codons 12
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and 13.

And that internediate to |ate adenomas in
cancers have a deletion on chronosone 18g. Initially
this was felt to involve the deleted and col on cancer
gene.

But now it is clear that it is nolecules,
the SMAD nol ecules in the TG- beta signaling pathway
that are nutated here, and a later event is p53
nmut ati on, and then when the cancer |eaves its primary
site to netastasize to | ynph nodes and di stant organs,
other alterations occur, especially in netastasis
suppressor genes, and nore recently a gene wth
phosphat ase activity was identified.

And this paradigm has been exploited by
pat hol ogists, as well as in terns of nolecular
diagnosis to see if these changes can be detected in
the stool of patients at risk for col on cancer

These alterations, as well as other
genetic alterations are being pursued to see if they
can be detected in the peripheral blood of patients at
risk for colon cancer. That remains a tall order at
the current state. Next slide.

So the sporadic adenomas polyp does take
time to develop, perhaps up to 10 years, and perhaps

| ess. Not all polyps develop into cancer as you know,
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perhaps 8 to 10 percent do, and that the risk factors
for the polyp to cancer progression are predicated
upon the size of the polyp, as well as the histol ogy
of the polyp. Next slide.

So we often talk about surrogate markets
for chenoprevention, and focus upon polyp, in terns of
our ability to effect the size of the polyp, as well
as the nunber of polyps.

And what | would enphasize is that the
transition for understanding the feasibility of
chenopreventive agent occurs natural ly from
preclinical settings, especially in the genetically
engi neered nouse nodels, to the inherited forns of
col on cancer

And then eventually as is the focus for
today's discussion, to the sporadic or (genera
popul ati on. Wi |l e understandably it is inportant to
| ook at the size and nunber of polyps, | would like to
enphasi ze that there are other bi omarkers to
investigate in the normal colonic nucosa, as well as
t he polyp

And these can be |ooked at at the DNA,
RNA, and protein level by a nunber of different
techniques related to proliferation, differentiation

apoptosis, and this has served as the basis for
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both conpanies and

investigators to apply mcroarrays or functiona

genoni cs.

Finally, looking at biomarkers in the

stool and blood renamins current

Iy investigational.

Next slide. So I will conclude to highlight the risk

factors for col on cancer
Thi nk  of it as

inherited fornms and acquired,

adenomas pol yp. The genetic basis for

a partition between

especially sporadic

col on cancer

includes obviously FAP and HNPCC, but yet to be

defined forns.

The transition from nornmnal polyp to

sporadic polyp, to colon cancer,

i nvol ves different

pat hways, and that one needs to enphasi ze pre-clinica

nodels for colon cancer, in ternms of testing

feasibility. Next slide.
And t hat t he

chenmoprevention initially occur

appl i cations of

in animal nodels, to

the inherited forns of colon cancer, and that the

determnation of the efficacy

of  chenoprevention

i nvol ves a whole panel of surrogate markers. So
wi Il conclude there and thank you for your attention.
(Appl ause.)

CHAI RVAN WOLFE: Thank you, Dr. Rustgi.
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W will have tine for questions for all the speakers
after the break. Qur next speaker will be Dr. David
Li berman, who is a Professor of Medicine, and Chief of
the Division of Gastroenterology at the Oregon Health
Sci ences University.

He is also President of the Anmerican
Society for Gastrointestinal Endoscopy, and he will be
speaki ng on col orect al cancer screeni ng and
surveillance. Davi d.

DR. LI EBERVAN: Good norning, and thank
you for the invitation to participate in this nmeeting.

| am going to address the subject of screening and
surveillance in the average risk population. If 1
coul d have the first slide.

And | want to begin by highlighting I
t hi nk what we have |earned over the |ast decade, and
that is that this progression as Dr. Rustgi eloquently
descri bed from normal colon, to advanced adenonma, to
cancer, which may be nediated by nmany events, can be
interrupted. Next slide.

Now, we can interrupt this if we can
identify patients that have advanced adenomas and
renove these adenonmas. W now have evidence that we
could actually prevent cancer wth colonoscopic

pol ypect ony. Next sli de.
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So as we think about these screening
tests, | believe that we have to |ook at a higher bar
than we have traditionally | ooked at. Wen screening
was first introduced in the late 1970s, the goal was
early cancer detection, hoping to detect |esions at an
early incurabl e stage.

| think we now have to | ook at screening
and all the screening tests that we have available to
us from the perspective of prevention. Next slide.
And with that in mnd, we have a large list of
screening reconmendations that have cone from a
variety of different bodies, advisory and expert
bodi es, that have revi ewed t hem

The two nost comonly used tests are the
fecal occult blood test, and signoi doscopy, but other
tests have al so been reconmended, and the nost current
reconmendati ons include a nenu, if you will, of all of

t hese options.

So | would like to review these options
briefly with you. Next sli de. First, the fecal
occult blood test. W have for this test several

random zed control trials which have all denonstrated
the sane thing, and that is that cancers that are
detected in screening populations are detected at an

early stage conpared to unscreened popul ati ons.
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And that that has translated into a

nortality reduction which in the studies has ranged

from 15 to 33 percent. There are sone differences
between these trials, but they all show the sane
trend.

The test is relatively easy to perform
and it can be conpleted by primary care providers,
making it very attractive. Next slide.

The problens with this test are that it
has relatively poor sensitivity for one tine testing,
and | wll show you sone data from the cooperative
study later, but basically what we found in that study
was that the detection of advanced neoplasia with one-
time testing was only 24 percent.

And that is an inportant limtation, which
means that for this programto be effective, it has to
be repeated on a regular basis, probably annually to
be effective based on the studies that are avail abl e,
and that is a big problem because conpliance wth
repeat testing and clinical studies, and in real life
clinical practice is quite poor.

In addition, although this test on the
surface appears to be very inexpensive. There are
many hidden costs built into the evaluation of these

tests, and repeating the tests and devel opi ng prograns
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for setting up repeat testing that create increased
costs. Next slide.

Si gnoi doscopy, which is the other nost
commonly used screening test, the evidence in favor of
it cones fromcase control studies, and not random zed
control trials. But they are well done and
denmonstrated at a 60 percent reduction in colorectal
cancer nortality in that portion of the colon that was
exam ned with the signoi doscope. Next slide.

The advantages for this are that we can
not only detect early cancers, but we can al so detect
advanced adenomas, which could be renoved in |eading
t he cancer preventi on.

It can be perfornmed by primary care
provi ders and non-physicians. The limtations are
that it only exam nes one-third of the colon, and
therefore approximal |lesions may not be detected.
Next slide.

In the VA cooperative study that we
completed over the last few years, we perforned
screening colonoscopy in a l|arge cohort, over 3,000
asystematic nmen, between the ages of 50 to 75, with a
goal of determ ning how many patients w th advanced
neopl asi a woul d be detected with either a fecal occult

bl ood testing or a signoi doscopy.
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And what we found was that signoidoscopy,
if you use signoi doscopy al one, and we assuned that if
any adenoma was found in the |lower part of the colon
that would lead to a full col onoscopy, the detection
rate was 70 percent of patients wth advanced
adenonas.

For fecal occult blood testing we found as
| mentioned earlier that the detection rate was only
24 percent, and of course this highlights an inportant
[imtation of one-tine testing, which is not what has
been recommended.

And finally for conbined testing, we found
that if you had conbined the fecal occult blood
testing and signoidoscopy there would have been a
detection rate of 76 percent, meaning that about a
guarter of the patients with advanced neopl asia woul d
not be detected with one-tine testing. Next slide.

The other recommended tests include a
barium enema, and for this | can't present any data
because there is none in the screening popul ation. W
do have sone evidence from the national polyp study
thought that tells us what about 50 percent of
patients that have adenomas greater than one
centineter are not detected with barium studi es.

And | think this is an inportant
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[imtation since we know that this population of
pati ents does have a higher risk of either having a
mal i gnancy in the polyp or developing nmalignancy.
Next slide.

Now, we have sone other potential ways of
imging the colon which are not in the standard
recomrendati ons, but which are currently under study.

Virtual imging of the colon with CT scanning as
shown in this slide, and this is an endoscopic picture
of a polyp, and unfortunately this does not project
wel |

But this is a virtual inage of the polyp
using CT colography, and on the next slide, is an
image of another polyp wusing M technol ogy. So
clearly these imaging nodalities have the ability to
vi sual i ze polypoid gromhs in the colon. Next slide.

And perhaps their nost attractive feature
is their name. The concept of virtual really appeals
to the public, as opposed to real. And so if that
gets people into getting screened, that is not a bad
t hi ng necessarily.

The tests so far, and these nodalities are
still under  study, seem to suggest that the
sensitivity for Jlarge polyps is reasonably good,

somewhere between 65 and 95 percent, depending on the
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study. It can be perforned very rapidly.

The problenms wth this | think that
require further evaluation are sunmarized in the
[imtations here. The cost effectiveness is very
uncertain, and the anal yses that have been done so far
suggest that it is not likely to be cost effective
because this nodality is so expensive, and patients
who are found to have polypoid growmhs are going to
need to go on and have col onoscopy exam nati ons.

The fal se/ positive rate obvi ousl y
i ncreases the cost, and this includes the detection of
small polyps that may not be neoplastic, Ilike

hyperpl asti c polyps, which can be detected with these

tests, and that leads to what | described here as the
small polyp dilemma, that the radiologist suggests
that these can be ignored, although | think nost
clinicians will have a difficult tinme ignoring them

There is sonme mnor patient disconfort
with this, and right now this requires -- the CT
col ography requires a full prep of the colon. That
may be changed over tinme, but right now I think this
nodal ity still requires further study before it shoul d
be inplenmented. Next slide.

Finally, the idea of screening wth

col onoscopy has energed over the last few years, and
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we have known for a long tine that this is probably
the nost effective test for identifying polypoid
growt hs in the colon, and then actually renoving them

And we have sone indirect evidence for

ef fectiveness  of col onoscopy, and its obvious
limtations relate to risk cost and resources. Next
sli de.

The data that exists right now for
screeni ng col onoscopy conmes from several sources, but
these are the two largest trials that have been
published to date in which Jlarge asystematic
popul ati ons have been screened.

Thi s i's over 5, 000 patients with
col onoscopy, and in experienced hands these data
suggest that the majority, or by far the majority of
these exans can be conplete, and the detection rate
for advanced neoplasia in these two studies was quite
hi gh, suggesting that there would be a reasonably high
yield of identifying patients with |esions that m ght
be considered clinically inportant. Next slide.

The evidence for effectiveness as |
mentioned is indirect, and it cones froml think three
maj or sources. Next slide.

From the National Polyp study, we have

evidence that in patients who underwent a conplete
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col onoscopy wth polypectony, that the expected
incidence rates of cancer were sharply reduced over
the next six years, from between 76 and 90 percent.
Next .

From a study perforned by Joe Selby in
Cakl and, using signoidoscopy, they concluded that
si gnoi doscopy, which is an endoscopic exam of the
di stal colon, reduced nortality in that portion of the
colon that was exam ned.

If we extrapolate those results, and we
say, well, what if nore colon was exam ned, could you
further reduce nortality, I think that is a
reasonabl e, plausible, assunption that perhaps woul d
provide a little bit nore evidence that a nore
conpl ete exam of the colon would be nore effective

And finally in the next slide we have
studies fromthe fecal occult blood test trials which
suggest t hat screened patients had a reduced
nortality, which was denonstrated early on, but |ater
were al so found to have reduced incidents.

And the authors attributed this to the
detection and renoval of polyps wth col onoscopy.
Renenber that all the patients in these trials had
col onoscopy as their primary evaluation for a positive

screening test.
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So col onoscopy was probably what reduced
nortality in these studies. So again these are direct
random zed control trials or case control studies, but
they provide sone evidence that colonoscopy could be
very effective. Next slide.

So in summary what we found in the VA
cooperative study, and | think what has been known
epidemologically, is that the preval ence of advanced
neopl asi a i ncreases w th age.

That the preval ence of approximal advanced
neopl asia increases with age. The nore patients with
advanced neoplasia go undetected with fecal occult
bl ood testing and signoi doscopy as they age, and this
was a finding that was not unexpected from the VA
study, but it suggested that these tests are not going
to be quite as effective as we get ol der because of
this increased approxi mal advanced neopl asi a.

And finally that colonoscopy mght be a
nore effective screening test, which is what the VA
study denonstrated, after the age of 60. Next slide.
Now, whatever nmethod that we choose to use for
screening, whether it is FOBT, signoidoscopy, colon
i magi ng, fecal markers, or a colonoscopy, it is going
to lead to a col onoscopy.

So we are going to have a |lot of
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col onoscopy, and that is going to result in the

detection of polyps which is going

to lead to

survei |l | ance col onoscopy afterwards. Next.

So | think that | want to conclude by

tal king about several issues that | think cone out of

the screening studies, and that is the question of

what to do about surveillance, and what about risk

cost and resources if we are going to be doing al
this col onoscopy. Next.
Regarding surveill ance, we have the

foll owi ng reconmendations that really are based nore

on expert consensus than they are on evidence. And

that is that nbst patients who have

had adenonas

det ected should have foll ow up col onoscopy at about 3

years, although for patients with only snmall adenomas

perhaps a longer interval is quite safe.

As | said these data really conme from

expert consensus. Wat is interesting is that

survei |l l ance, when you |ook at the programmatic costs

of all the prograns that | just outlined,

is actually pretty costly.

surveill ance

It represents about 20 to 50 percent of

the cost of the colon screening program

look at what the patients that are

And if you

subsequent | y

undergoi ng surveillance, if we took the VA cooperative
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study data, and we asked that anobng the patients with
neopl asia, and these are all the patients that had
neopl asia in that study, we had 10.6 percent that had
advanced | esi ons.

But that nmeant that 72 percent had only
smal | adenomas |less than one centineter as their
primary | esion. And we do have sone evidence that
this group of patients may not be at particularly
increased risk for subsequent cancer greater than the
popul ation at |large, and do these patients all need to
have surveill ance.

And so | think we need further study on
this. But obviously if we had sone form of
intervention that would reduce the rate of these
patients appearing for surveillance, that that could
have an inpact on cost. And theoretically that is one
way that chenmoprevention mght play a role. Next
slide. So | think we have pretty good evidence that
surveillance has an inportant inpact on the cost of
screeni ng prograns.

That it is going to have a huge inpact on
avai |l abl e resources for screening. If we do nore
screening, we are going to end up doing nore
surveil |l ance.

And that is going to stretch the resources
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t hat we have available to perform screening
exam nations. There is evidence that the risk may be
low for patients with small adenonas, and we need nore
evi dence to make us confident that we don't need to do
surveillance in this group. And perhaps it could be
nodi fi ed or reduced with chenmoprevention. next slide
The risk of colonoscopy has conme from a
variety of sources, nostly from surveys. I will
present you the data from the VA cooperative study

that we just published this nmonth in Gastrointestina

Endoscopy.

In alnost thirty-two hundred exam nations
in patients who with a nean age of 63, and on to the
next  slide, and we found the followng ngjor
conpl i cati ons. the overall definite conplication
rate, or in other words, conplications that were
clearly related to the col onoscopy, was 0.3 percent.

And alnost all of those were related to
performance of polypectony. The vast mmjority were
bl eeding after a polypectony, that resulted in either
hospitalization, transfusion, or surgery.

There were sone inportant cardiopul nonary
conplications associated with it. So this is not a
trivial procedure, and there is risk associated with

it. If we just look at the diagnostic studies. In
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ot her words, where no pol ypectony was perforned, the

overal |l conplication right here was only 0.1 percent.
And if we add up all these conplications,

and those that were definitely related, and those that

m ght have been, the overall conplication rate is 0.5

per cent .

So we have a significant conplication rate
nost often associated wi th pol ypectony. Next slide,
pl ease.

| f we conpare that to prior studies, it is
actually a little bit lower than has been reported
previ ously. This is a conpilation of significant
bl eeding fromprior studies, and the VA studies at the
low end of this, and for perforations, this is the
rate that has been reported.

W didn't have any, but obvi ousl y
perforation can occur as a risk. The nmeans of
controlling risk right now are inproving training and
performng quality inprovenent. But obviously if we
didn't have to do as nuch polypectony, which is the
primary source of this risk, we could nodify this risk
and potentially have fewer conplications. Next slide.

The other question that is often raised
about screening is can we afford it. Next slide. And

| would twist this question around and ask can we
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afford not to screen

W know that when cancer occurs in
patients that there is a cost of cancer care, and the
current estimates in the United States range sonewhere
between 50 and 80 thousand dollars for each case of
cancer that is detected.

But in addition there is enotional costs,
and of course there is this m ssed opportunity that we
have for prevention. The next slide. If we conpare
the cost of cancer screening to other things that we
do in nmedicine, such as col on screening, whichever way
you do it, seens to conpare very favorably. So this
is looking at the cost per added year of l|ife, which
is a comon way of |ooking at cost effectiveness, and
conparing colon screening with other things that we
do, including hypertension nmanagenent, namobgraphy,
and chol esterol managenent.

And as you can see, colon screening seens
to conpare favorably to other things that we do in
nmedi cine that we consider standard of care. So |
would twist the argument around and say that we can
probably afford that we need to consider screening,
and that costs are really cost effective.

And in fact, if we can actually prevent a

| ot of cancers, ei t her with screeni ng or
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chenoprevention, that it may even be cost saving.
Next slide.

The last point that | want to nake is
related to the resources for screening. If  we
actually did achieve high rates of screening in the
United States, and by the way the current screening
rates in the United States are sonewhere between 40
and 50 percent, conpared to mamography and cervi cal
cancer screening rates of 60 to 75 percent, we m ght
have a problem And this has been cited by a nunber
of experts that the new demand for colonoscopy as a
result of screening mght conpletely overwhelm the
capacity that we have. Next slide.

One way of looking at this, and this is
only one perspective, is if we take a | ook at what we
are doi ng col onoscopy for now. This is sone data that
we generated from an NIH funded National endoscopic
dat abase.

Now, this is a data repository in which 80
practice sites around the United States send
endoscopic data to Portland, O egon. It goes into a
repository and we are able to take snapshots of what
happens when procedures are perforned, and why they
are perforned.

So this represents data from two years,
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from 2000 and 2001, and about 50,000 colonoscopy
exam nations that were perforned during that tine.
And this is a breakdown of the indications.

| f we |look just at the screening
indications in yellow, you can see that they account
for right now a relatively small percentage of the
procedures as they are indicated here.

If you Ilook at sone of the other
i ndi cations though and you ask could we actually shift
some of these resources into screening, sone of the
patients that are currently getting evaluations for
bright red blood, pain, diarrhea, or even polyp
surveil | ance, if they were undergoing screening
exam nations, you mght not need to have these
exam nati ons.

So | think there is potential when you
| ook at this overall current utilization of
col onoscopy for shifting resources, and naking nore
col onoscopy resources available for screening. Next
slide.

And one exanple of that is related to
surveil | ance. | showed you data from the VA study
bef ore suggesting that 72 percent of asynptonmatic nen
in our study had only small tubular adenomas, with a

| ow associ ated ri sk of cancer.
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If we could shift sonme of these resources
from surveillance to screening, we may get nuch nore
bang for our buck. Next slide.

And potentially we could even out this
little slide here. So that the demand and the
capacity issues, the capacity could be increased by
shifting resources, and perhaps inproving efficiency
in the way that we deliver our col onoscopic resources.

So the next slide.

So to summari ze the screening guidelines,
we have anong the screening nodalities that have been
of fered, random zed control studies for fecal occult
bl ood testing, a potential nortality reduction in the
20 to 50 percent range, but sone problens.

That it is not a very good cancer
prevention test, and that it needs to be repeated
For signoi doscopy evidence is case control, and we
have the potential nortality reduction of 50 to 55
percent, but we are going to mss patients wth
proxi mal |y neopl asi a.

| magi ng studi es. W have really no
evi dence right now. W can only guess at potentia
nortality reduction, and there is going to be cost
i ssues. For col onoscopy, the evidence is indirect.

We have the potential here though for much
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cancer prevention, and therefore nuch nore nortality
reduction, but it is invasive and higher risk. Next
slide.

Now, as we | ook at this paradi gmand think
about how chenoprevention mght affect screening, and
going to the next slide, one of the nbst obvious ways
that we would like to see it affected would be to
i npact these two areas here, the progression.

And we know t hat adenomas are very conmon
but if we could interrupt the progression to advance
t he adenonma, or to advance the adenoma to cancer, that
woul d be extrenely attractive.

And obviously if there is a direct pathway
from normal to cancer, we would like to interrupt
t hat . This pathway here, this normal to adenonma, is
potentially interruptable with chenoprevention

The question would be is that inportant,
and that is going to be an inportant subject for
di scussion here today. | would argue that it could be
because the vast mmjority of patients that we find
wi th adenonmas end up having small tubular adenonas as
| denonstrat ed.

If we could reduce the burden of this, it
woul d reduce the burden of polypectomes that need to

be perfornmed, and therefore the risk. It would also
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reduce potentially the need for surveillance in this
popul ati on of patients.

And then finally, chenoprevention could
obviously have an inpact here on surveillance of
patients that are found to have adenonas, and perhaps
reduce the burden and the need for surveillance. Next
slide.

So to summarize, | think we have evidence
currently that screening can be very effective in
reducing nortality and potentially preventing cancers.

However in 1999, only 44 percent of adults, age 50
and older, had at |east one of the recommended tests
at the appropriate interval.

So we have a big problem with conpliance
t hat I think creates obstacles to achieving
ef fectiveness of screening prograns. For many of
t hese patients screening nmay never been sonething that
they choose to have, and perhaps other nethods of
preventing cancer need to be considered, and at | east
in a conplimentary way wth screening or perhaps
instead of screening for those that don't want it.
Next slide.

And finally |1 think the challenges
regarding screening for the future are summarized on

this slide, and obviously it would be ideal not to
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screen everybody, but to only screen those patients
nost likely to devel op cancer.

Dr. Rustgi presented sonme elegant data
about how we mght do that in the future but certainly
risk stratification would be inportant. If we could
identify risk factors, we could also develop risk
reduction strategies.

Devel opi ng new tools for screening. You
have genetic markers, and circulating proteins, or new
i magi ng, may be inportant. But the bottom line for
screening is going to be whatever tests we end up
using, we are going to have to get the public to buy
intoit. Thank you very nuch.

(Appl ause.)

CHAI RVAN WOLFE: Thank you, David, nost
inmportantly for an outstanding |ecture, and secondly,
for getting us back on schedul e. Qur next speaker
will be Dr. Bernard Levin, who is the Vice President
for Chenoprevention, and Professor of Medicine at the
Uni versity of Texas, M D. Anderson Cancer Center.

And Dr. Levin will speak on the overview
of chenoprevention trials. Bernie.

DR LEVIN: M. Chairnman, nenbers of the

GIl. Advisory Panel, invited guests, l|adies and
gentlenen, | would like to conplinent the FDA on
SAG CORP
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engaging us in this dialogue, because |I think this is
a very inportant topic which requires a considerable
anount of attention and wll undoubtedly lead to a
quite intense debate.

Over the past decade or two, we have
| earned rmuch about carcinogenesis as a chronic
di sorder, and nore specifically in the colon, about
the inplications of the dyspl asi a-Carci noma sequence.

El oquent nol ecul ar studi es and endoscopic
studi es have contributed to this. In the discussion
t oday about chenoprevention, it will reflect the work
that has been done in a collaborative way between
investigators at academ c institutions, the Nationa
Cancer Institute, i ndustry, and in many ways
represents a synthesis of a great deal of this
i nformati on.

And | think it is a very exciting time to
be | ooking at the issue of chenoprevention. \Whereas,
a lot of efforts have been focused on the treatnent of
established cancer, | think we are now beginning to
understand the inportance of trying to evaluate the
possibilities of intervention at the earliest possible
stages. Next slide, please.

Wth advanci ng know edge, we have begun to

define targets for chenoprevention, and they include
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genetic nmutations, about which you have heard,
potential growth factors, and other resectors, and key
enzynes, including the cycl ooxygenase enzynes 1 and 2.
Next slide, please.

Wth specific attention to the anterior
plastic effect of aspirin |ike drugs, a nunmber of Cox-
dependent and i ndependent mechani sms have been
devel oped. Cycl ooxygenase 1 and 2, and its role in
prost agl andi ns net abol i sm has now been wel | defi ned.

There are al so i mport ant known
cycl ooxygenase targets, including the PPARs, and these
are al | i nteracting to i nfl uence apopt osi s,
proliferation, angi ogenesi s, and car ci nogen
activation, and eventually the process and devel opnent
of neopl asia and cancer.

W have learned a ot about t he
possibilities of how to intervene in these various
pat hways, both at the in vitro level, in anim
nodel s, and now beginning in human trials. Next
slide, please.

There is a consi derabl e anmount of evidence
suggesting epidemologically that long term use of
non-steroidal anti-inflammatory drugs, Cox inhibitors,
reduce col orectal neopl asi a.

And in a nost recent study from Spain, a
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79 percent reduction in the relative risk. Next
slide, please.

This observational data is also extended
to cancer i nci dents, both in prospective and
retrospective trials. Next slide, please. And al so
in nortality, cancer-associated nortality. This body
of data is extrenely consistent, and crosses different
countries, and across genders, and across different
time points. Next slide, please.

W al so know that the Cox-2 inhibitor has
been shown experinental |y to i nhi bi t t unor
multiplicity in one of the nobdels that has been
nmentioned earlier by Dr. Rustgi, and conparing a Cox-2
inhibitor with the nore traditional non-steroida
anti-inflammtory drug.

This effect is seen both in the early
treatnment, as well as in the late treatnent of animals
who have this genetic lesion. Next slide, please.

Cycl ooxygenase-2 as a nol ecul ar target has

been found to be over-expressed in human neopl asi a,

bot h in pre-invasive neopl asi a, and i nvasi ve
neopl asi a, in t he upper di gesti ve tract,
gastroi ntesti nal tract, the colon and rectum

consi stent studies both in early and | ate neopl asi a.

As well as other organ sites. Next slide, please.
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In a study that was done in collaboration

with the National Cancer Institute, St. Mar ks
Hospital, Pharmacia, Searle, and M D. Anderson Cancer
Cent er,
Cycl ooxygenase-2 was shown at a dose of 400 mlligrans
twice a day to reflect a change in both nunber and
size of adenomas, in a group of patients treated for
si x nonths who had famlial adenomatous pol yposis.

This subsequently led to approval by the
Food and Drug Admnistration of celeboxib as a
phar macol ogi cal adjunct in the managenent of patients
with famlial adenomatous polyposis. Next slide,
pl ease.

As you heard there are a nunber of
potential end-points for understanding and eval uating
the mechanisns of treatnment wth chenopreventive
agents, and they include adenona nunber, adenoma si ze,
and other markers, including cellular markers, and
nol ecular nmarkers, and now wth genone array or
proteom cs array, and other biochem cal markers.

| am going to focus now on adenomas. Next
sl i de, pl ease. And already nentioned by Dr.
Li eberman, in the results of the national polyps study
intervention, where it was shown that there was a

subst anti al reduction in the nunmber of observed
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cancers in this group of patients followed for
approxi mately seven years in this report.

And conpared wth those expected from
SEER, St. Mark's, and Mayo dinic data. These are not
concurrent controls, however. Next slide, please.

Now, to turn to the current sporadic
intervention trials, sporadic adenoma intervention
trials, these have several characteristics. They are
international, nulticenter, and placebo controll ed,
and they are ainmed at the secondary prevention of
sporadi c col orectal adenonas.

| am going to sunmarize three of these.
The rofecoxib study began in 2000, April, and includes
approxi mately 2000 patients from 110 centers, and is
conmparing placebo with rofecoxib 25 mlligranms a day.

Col onoscopic evaluation is perforned at
one year and three years, and the primary end point is
t he nunber of adenomas observed at each tine point.
Next slide pl ease.

The National Cancer Institute study of
sporadi ¢ adenomas is being conducted in conjunction
with Pharmacia, begin in late 1999, and has enrolled
al nrost 2000 patients froma hundred centers, conparing
placebo with 200 milligrans twice a day, and 400

mlligrams twice a day of cel ecoxib.
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Col onoscopy is perforned after 1 and 3
years, and the primary end point is again the nunber
of adenomas. Next slide, please.

An industry supported study by Pharnacia
began in March 2001, and fifteen hundred patients have
been enroll ed and random zed. The placebo is conpared
to 400 mlligranms daily, and col onoscopy is perforned
at 1 year and 3 years, with a primary end point being
t he nunber of adenonmas. Next slide, please.

Alittle nore detail on this study. The
primary objective in nore detail is to evaluate
whet her celecoxib is safe and effective in reducing
the occurrence of new adenomas in subjects who have
previ ously undergone a pol ypect ony.

And with secondary objectives the nunber
of adenomas, and the histopathologic grade, and the
size of the colorectal adenomas at 1 and 3 years.
Next slide, please.

Inclusion criteria include age 30 and
ol der, attention being given to the endoscopic quality
of the examnation, wth photography of the cecum
measurenent by forceps or slide ruler of the |esion
has to be over six mllinmeters as a single |esion, or
nore than one polyp of any size based on risk nodeling

dat a.
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Peopl e included have to abstain from | ong
term NSAIDs or COX-2, with the exception of |ow dose
aspirin. Next slide, please.

There is stratification for |ow dose
aspirin use into celecoxib, placebos, or no aspirin
use, and again in to celeboxib or placebos. Next
slide, please.

As an exanple of how these studies are
constructed, here is the study tinme |line overview with
the tinme provided for the initial enrollnment of the
col onoscopy and polypectony approximately 120 days,
with a placebo | ead-in period, then random zation, and
then surveillance at 1 year and 3 years after
random zation. Next slide, please.

Under devel opnent are a nunber of other
chenopreventive agents which may be of interest to
you. They include COX inhibitors and other agents,
and these studies are being carried out at a nunber of
institutions, both at the National Cancer Institute,
and by industry, and at wuniversity centers in this
country and abr oad.

And they include ninmesulide, deoxycolic
acid, neloxicam and nabunetone, and other agents
i ncl ude sone of t he statins, matri x of

nmet al | oprotei nase inhibitors, growh factor receptor
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ki nase inhibitors, and others.

These are in the preclinical phases. In
phase one and two, they include conbinations of non-
steroidals, and difluronethylornithine, as well as
ot her agents.

And then further Phase 3 studies have
al ready alluded to a couple of these, but they include
studies of aspirin, as well as wursodiol, sulindac
sul fone, and selenium and very few studies have nade
it to Phase 4, and perhaps calcium is just one
exanpl e. Next slide, please.

The potential role of interactions of
t hese conbi nations is now under study, and this is one
exanpl e of t he use of COX inhibitors and
di fluromethylornithine in aninmal nodels of colorecta
cancer prevention.

And these are being studied now for the
first time in human studies of colon, as well as
esophageal prenalignancy. Next slide, please.

To give sone exanples of current NC
sponsored prevention trials with COX-2 inhibitors
being conducted at a variety of centers, including
t hose that have been conpl et ed.

That one, including those that are under

study on famlial polyposis, hereditary non-pol yposis
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col on cancer, sporadic adenomas, and this is the study
that | alluded to, the NC study led by Dr. Mbonica
Bertagnol li, and another sporadic trial led by David
Al berts, conbining selenium with celecoxib. Next
slide, please.

These are some of the trials |ooking at
extracolonic sites, including esophageal, Barrett's
dysplasia, and another esophageal study, prostate
cancer, superficial bladder cancer, actinic keratosis,
and basis cell neva syndrone.

These agents nostly COX-2 inhibitors with
a primary goal of |ooking at dysplasia as a narker
and regression of such lesions. And they are nostly
in Phase 2, and sonme in Phase 1 as well. Next slide,
pl ease.

And there are additional trials on
pati ents who have undergone resection of |ung cancer,
and those with lung dysplasia, and breast cancer is
| ooki ng now at a marker of rectal neoplasia, aberrant
crypt foci, as well as sonme other mscellaneous
| esi ons.

So there is a variety of trials underway
both in the colon and extra colonic sites. Next
slide, please.

| would like to address for a nonent the
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possible roles of a chenopreventive agent in the
managenent of col orect al neopl asi a. Clearly
i nprovenent of quality of life is nost inportant, and
to do this, we want you to reduce neopl asia incidents
in nortality.

These agents may have effectiveness in
delaying or conplinenting initial screeni ng, by
conpl i menting endoscopi ¢ surveillance as we have heard
fromDr. Lieberman, and by inproving effectiveness.

And even in the best of hands there is a
10 to 15 percent ms-rate of adenomas, usually snall
ones, and nore particularly flat adenomnas. It would
be ideal to reduce procedure related norbidities and
i nconveni ences, in terns of the time of the procedure,
t he sedation required, and thus the conplications.

And possibly in the future to prolong and
to examne intervals. In very highest patients,
particularly those with inherited defects, spare or
delay primary prophylactic polypectony, or second
recol orectal surgeries, such as those associated with
t he duodenum by inhibiting or retarding extracolonic
neopl asia. Next slide, please.

There are tensions to be considered in the
eval uati on. Scientific rigor demands that we be

accurate, and reproducible, and we can quantify the
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benefits, and that we can w th considerabl e accuracy,
provi de predictive insurance.

On the other hand, in the discussion of
trials of chenoprevention, there are issues of
scientific practicality, and the tinme taken, and the
nunber of people who are willing to enroll in such
studies, the financial underpinning of such studies,
and a noving | andscape of early detection, screening,
and other factors. Next slide, please.

| nt er nedi at e end- poi nts need to be
consi dered broadly and an exanple from cardi ovascul ar
di sease, which is described in the FDA and the
Endocri nol ogi ¢ and Metabolic Drugs Advisory Commttee,
is an interesting one and may have application in the
consi derations that we have today.

This comm ttee previously recommended, and
the Food and Drug Admnistration concurred, that
approval of lipid-altering agents should be based on a
drug's biochemcal efficacy and decreasing serum
l'ipids.

Attenpts to establish clinical efficacy
and the prevention of coronary artery di sease or other
mani festation  of at her oscl er osi s, would require
prol onged observations, and hanper research and

devel opment of this class of drugs. Next slide,
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pl ease.

As we consider the devel opnent of
chenopreventive drugs in populations at risk. W can
| ook at the general population, and where we have
heard there is an approxi mate 40 percent incidence of
adenormas, and where we nmight want to think about a
primary prevention.

And there mght include dietary and other
lifestyle factors, including possibly calcium folate
and physical activities, and other factors. W want
to focus here on the least harnful, if at all, and
what to be assured that this applies to the greatest
popul ati on.

Moderate risk individuals mght be those
with current or prior adenonas, people who have had a
previous cancer, and where the lifetime risk is
greater than the standard risk, which is approximtely
5 percent, and here it is about double or triple.

And secondly prevention nay be nost
important, including sone of the kinds of agents that
| have al ready descri bed.

And then finally the high risk groups,
with inherited disorders, require their own special
attention, and again both surgical and pharmacol ogi cal

managenent have their roles. The |ast slide, please.
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| would like to refer you to a recent
Anerican Association of Cancer Research Task Force
docunent, which is actually included in sone of the
material that vyou received, where very thoughtfu
conclusions were reached about the value of risk
reduction trials.

And to quote from this, "In colorectal
cancer risk reduction trials, the adenoma is a disease
end-point, a point of clinical intervention and ri sk,
and perhaps an ideal goal mght be in initial studies
to show a 30 percent relative reduction in adenoma
i ncidents. "

"But other potential <clinical benefits
m ght include a decrease in the nunber of
pol ypectom es and procedure related risks, a delay in
time to adenonas, whi ch mal i gnant potenti al,
particularly advanced adenonas, an increase in
interval s between surveillance procedures, as well as
organ preservation.” Thank you for your attention.

(Appl ause.)

CHAI RVAN WOLFE: Thank you, Dr. Levin.
Qur next speaker will be Dr. Mark Avigan, who is a
Medical Oficer in the Division of GGastrointestina
and Coagulation Drug Products, Center for Drug

Eval uati on and Resear ch.
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Dr. Avigan will speak on benefit and risk
anal ysis for chenoprevention of sporadic colorectal
cancer.

DR AVIGAN.  Thank you. My name is Mark
Avi gan, and before | canme to the FDA, | served on the
faculty at Geor get own as a Boar d Certified
gastroenterol ogi st. Now, approval of drugs by the FDA
for the chenoprevention of colorectal cancer depends
on adequate controlled clinical trials, whi ch
denonstrate a favorable benefit risk assessment in
defined popul ati ons of patients.

Today, in order to develop a conceptua
approach to the devel opnent of a benefit risk analysis
of chenopreventive agents for the prevention of
colorectal <cancer, which | wll refer to in ny
subsequent slides as CRC, | intend to touch on the
foll owi ng areas.

First, there are inportant public health
concerns surrounding the addition of chenopreventive
agents to the mx of other cancer prevention
strategies which we heard about today, including
col onoscopi ¢ screeni ng and surveill ance.

Second, there are inportant issues that
nmust be taken into account, which are fundanental to a

useful efficacy and safety anal ysis of chenopreventive
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agents. These include a discussion about the val ue of
adenormas as efficacy endpoints, and the paraneters of
an adequate safety anal ysis.

I shal | highlight criteria for FDA
approval of two agents for the prevention of specific
neopl asns before listing unresol ved issues concerning
t he chenoprevention of sporadic col orectal cancer that
need to be addressed today by the conmttee.

As a public health nmatter, it is essentia
that chenopreventive treatnent does not displace
col onoscopic screening and surveillance if the
suppressi on of cancer by the agent is not as effective
as the screening program

Patients treated with a chenopreventive
agent who mstakenly decides to avoid colonoscopic
exam nations of an inpression that they are not
necessary nmay be subjected to a worsening of their
cancer ri sk.

Finally, because only a small proportion
of treated patients would be destined to develop
colorectal cancer, the risk attached to treat it with
a chenopreventive agent of many outweigh the
t heoretical benefit to a few

What are potential clinically neaningful

benefits from drug adm nistration? There are three
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basi c categories of possible benefits, depending on
whet her patients undergo colonoscopic screening and
surveil |l ance.

The first is adjunctive cancer prevention,
in which the drug should provide an additive effect in
the reduction of risk for colorectal cancer, or
col orect al cancer nortality to t he st andard
col onoscopi ¢ screeni ng and surveill ance.

In sonme cases it mght be justified to
rel ax screening and surveillance guidelines, enabling
an older age of initial screening, and/or increased
time intervals between exam nations wthout a

wor seni ng of cancer ri sk.

The second S alternative cancer
prevention, in which the chenopreventive agent is
substituted for col onoscopi c screeni ng and
surveil |l ance. For those who would otherw se be
col onoscoped, el i mnation of screeni ng and

survei | | ance nust not conprom se cancer risk

In sone cases, alternative treatnment m ght
be justified because of an advantage in the drug
safety profile, conpared to colonoscopy, Wwthout
comprom se of cancer risk, and sonething which Dr.
Li eberman al l uded to before.

Finally, there are patients who are unabl e
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or unwilling to conply with col onoscopic guidelines,
and in this group the benefit of cancer risk reduction
must outweigh the risk of developing serious drug
adverse events. Next slide.

Clinical study designs for the evaluation
of chenopreventive agents nust be conpatible with the
intended treatnent indications. In planning a
suitable analysis of efficacy in clinical trials, the
followi ng el ements nust be taken into consideration.

First, the study population. This can
either be conprised of individuals who are at norma
or increased risk for the developnent of sporadic
col orectal cancer.

Second, the planned end-points of the
study should be considered. These can be clinically
significant end-points, such as cancer, or surrogates,
such as smal | adenonas.

Third, background managenent and treat nent
nmust be consi dered. For exanple, colonoscopy has a
prof ound inpact, both on the nonitoring of end points
and the potential benefit of the test agent.

In addition, medications wth possible
chenopreventive properties such as |ow dose aspirin,
may influence the benefit of the study drug. Finally,

a sufficient duration of treatnment nust be planned

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

75

that wll allow detection of a neaningful change,
either pre-malignant or nalignant | esions.

Results of short term studies cannot
det erm ne whet her adenona suppression and responders
is durable. This can only be illum nated by studies
of sufficient duration.

|f surrogate nmneasurenments are used as
primary end points, they nust reliably predict cancer
risks or be validated by neasurenents of cancer or
cancer nortality.

The follow ng elenents nust be taken into
account i f i nci dents of col orect al adenonma
reoccurrence after baseline colonoscopic renoval of
polyps is used as a surrogate for a cancer risk.
First, the probability that a snmall adenoma, |ess than
half a sononmeter in diameter, contains high grade
dysplasia, or nmalignant changes in individuals not
treated with a chenopreventive agent in the US. is
| ess than one percent.

Second, the average transition tine from
srmal | adenona to invasive cancer has been estimated to
be greater than 10 years. Finally, in the national
polyp study, despite reduction of recurrent cancer
risk after a cleaning colonoscopy, and that is the

basel i ne col onoscopy, the percentage of patients with
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recurrent small or nedium adenonmas w thout advanced
pat hol ogi cal features was over 30 percent.

Ther ef ore, al t hough col onoscopi ¢ screeni ng
and surveillance effectively prevents nost malignant
| esions, the recurrence of adenomas is common. Next
slide.

The study size that is needed to neasure
efficacy of a drug depends on the incidence of
neoplasns in the treated popul ation. In famli al
adenomat ous pol yposis, in the absence of prophylactic
proct ocol onectony as we heard from Dr. Rustgi, the
cumul ative lifetime risk of adenonas approaches a
hundr ed percent.

It is not very different than the risk to
devel op cancer. In contrast though, the preval ence of
spor adi ¢ adenomas approaches 50 or 60 percent in the
background geriatric popul ati on.

The cunulative Ilifetinme incidence of
colorectal cancer is only 6 percent. Because of their
high incidence in polyposis patients, the nunber of
patient years needed to detect, say, a 50 percent
reduction of either adenomas or cancer, is estimted
to be in the range of 2, 000.

Li kewi se, the nunber of required patient

years to neasure a 50 percent reduction of sporadic
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adenormas i s approxi mately 3,000. In contrast, because
of the relatively lower incidence of sporadic cancer
in the background population, the nunber of patient
years needed to neasure the sanme degree of cancer
suppression is in excess of 30, 000.

This requirenent for a large study holds
true even in the absence of any prevention or
screening strategies. Next slide.

As Dr. Lieberman described earlier in his
presentation, an inportant advance in the quest
towards reduction in incidents of colorectal cancer
nortality has been the institution of guidelines for
screening and surveillance col onoscopy in both norma
and increased risk groups in the U S,

These are based on the follow ng el enents.

First, the national polyp study has denonstrated that
3 years after a cleansing col onoscopy with endoscopic
i nspection of the colorectal surface and excision of
polyps at baseline, the incidents of cancer was
reduced by 76 and 90 percent, conpared to two
ref erence popul ati ons.

Second, approximately 95 percent of
col onoscopies performed by conpetent endoscopists
resulted in exam nation of the entire colon rectum and

successful renoval of histopathologically advanced
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pre-mal i gnant pol yps.

Finally the serious adverse event rate
linked to colonoscopic examnations s between
approximately .1 percent and .3 percent as we heard.
This is relatively | ow

The ef fectiveness and safety of
col onoscopi ¢ screening surveillance, borne out by
t hese observations, establish an inportant benchmark
for other prevention nodalities. Next slide.

In clinical practice, a neaningful benefit
of ~cancer risk reduction that is linked to the
adm ni stration of a chenopreventive agent, may not be
achieved if there is one or nore of the follow ng.

First, poor conpliance during long term
chronic adm nistration of a drug. Second, lack of
sufficient duration of the treatnment of patients.
Third, rebound of adenomas neoplastic growh despite
conti nued chenoprevention treatnent.

And finally adm nistration of ineffective
doses or reserval of efficacy due to other concomtant
nmedi cations or nedical conditions. Next slide.

To address the safety analysis of
chenopreventive agents, | wll briefly touch on the
foll owi ng issues. First, the appropriate popul ation

in which an analysis of risk that includes drug
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toxicity should be perforned.

Second, | wll point to a nunber of
exanples of drug classes which may have inportant
chenopreventive properties, but which also nay be tied
to significant safety issues.

These i ncl ude non-sel ecti ve, non-
steroidal, anti-inflammtory agents, including aspirin
and COX-2 inhibitors. Finally, to sort through
of fsetting benefit of cancer prevention versus risk
attached to treatnent, t he i ssues of power
cal cul ations and study design will be raised.

It needs to be enphasized that the
targeted patient population for chenoprevention will
enconpass a very large segnent of the geratic
community, which nay be especially susceptible to
severe clinical manifestations of drug toxicity.

I n addi ti on, because of the high frequency
of co-admnistration of nultiple medications in this
group, significant drug-drug interactions may occur.
The incidents of drug related toxicity may increase
after chronic admnistration.

An exanple mght be drug related serious
t hronboti c cardi ovascul ar events, which may be nore
prone to develop as a result of long termtreatnent.

Finally, chronic treatnment of with a chenopreventive
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agent may slow the nmacroscopi c appearance of adenonas
pol yps, but not affect progression towards dyspl asia
and cancer.

It is not inconceivable that individuals
chronically treated with a chenopreventive agent nmay
exhibit a higher probability of devel opi ng malignhancy
associated with m croscopic and smal|l adenomas | esions
t han non-treated subjects.

Such outcones can only be determ ned by
studies with long term treatnent protocols. Next
slide, please. Recently, a nunber of studies have
concl uded that adm nistration of certain non-sel ected,
non- st er oi dal agents, or COX-2 inhibitors, may
suppress adenomas pol yps and cancer.

Each of these <classes of drugs are
associated with potential advantages and di sadvant ages
regarding their safety profiles. These may have a
strong inpact on their overall benefit as cancer
preventi on agents.

For exanmple, a nunber of studies have
suggested that the overall benefit of aspirin is
strongly affected by the relatively high annual rates
of serious wupper-A@ treatnment conplications, which
i ndi viduals over the age of 65, may be as high as 16

per 10,000 patient years.
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In the calculation of overall benefit of
aspirin admnistration, consideration for possible
concom tant prevention of cardiovascular events nust
al so be given. In the case of COX-2 inhibitors,
concern has been rai sed about the possibility of drug
related serious cardiovascular events linked to
t reat ment.

For example, in the Vioxx @ dinical
Qut conmes Research study, commonly known as VIGOR, in
whi ch the mean duration of treatnment of approximately
8,000 random zed patients was 9 nonths, treatnent with
50 mlligram doses of rofecoxib was associated with an
M rate of 74 per 10,000 patient years, conpared to
only 15 per 10,000 in the <control naprosyn 500
mlligrambid treatnment group.

Regardl ess of whether the excess of Ms is
due to toxicity of rofecoxib, or alternatively a
protected effect of naprosyn, further study of such
adverse drug events is essential in order to establish
a benefit risk analysis in chenopreventive treatnent
for the elderly. Next slide.

It is expected that the context of current
standards of care in the US. for eradication or for
an indication of colorectal cancer chenoprevention,

the incidence of drug associated serious adverse
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events and nortality should be snmall enough to be
overshadowed by the benefit of a chenopreventive agent
rel ated reduction and cancer-linked nortality, and/or
serious conplications associated wi th col onoscopy.
Clinical studies should be powered to
adequat e neasure these effects. 1In clinical studies,
t he statisti cal power for safety end poi nt
nmeasurenments is a function of both the nunber of
treated patients and the duration of treatnent.
Therefore, cancer chenoprevention studies
must contain adequate nunbers of patients. An
adequat el y powered analysis of subsets of patients is

needed to ensure the nunber of preventive colorecta

cancer cancers will exceed the nunber of patients who
will get serious adverse events.

Renmenber , for i ndication of cancer
prevention, a lot of healthy people w thout illness
will be treated and exposed to a drug. In sone

instances, to maximze the safety outcomes and
nortality analysis treatnment of an extended duration
will have to be analyzed. Next slide.

For each of the previously nentioned
reasons to treat with a chenopreventive agent shown on
the left side of the slide, there are distinct

possi bl e benefits as rates can be esti nated.
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First, we could think about addi ng
chenoprevention to the presently recommended regi ne of
col onoscopy as an adjunct. In this case, there would
be little benefit from preventing cancers that are
al ready prevented by col onoscopy.

The benefits should cone from preventing
those cancers that are mssed by the procedure.
Assum ng col onoscopy m sses precancerous lesions in
one patient in four, and that all of these would
develop into cancer, the rate is about 4 per 10,000
pati ent years, or perhaps 11 per 10,000 in higher risk
patients.

Second, we m ght t hi nk eventual |l y
repl acing the recommended regi me of col onoscopy as an
alternative. In this case, there wuld be an
additional benefit of avoiding the cost, disconfort,
and possi bl e adverse consequences of the procedure.

W estimate that the serious adverse event
rate for colonoscopy to be at .3 percent. So, for
t hree col onoscopies per lifetine, and that is just a
padunct figure, the adverse event rate approximtes 3
per 10,000 patients.

When this possible benefit is added to the
total chenoprevention benefit, it could be as high as

7 per 10,000 in normal risk, and 14 per 10,000 in
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hi gher risk patients.

Here we are oversinplying of course
counting cancers and serious adverse events as equal,
and | eaving out other |ess serious consequences of the
procedure.

These two possible reginmes of adding on to
or replacing current practice are extrenes of course.

W mght also imagine sonething in between, where
patients treated with chenopreventive agents still
under go col onoscopy, but | ess frequently.

Thirdly, there may be a population who
woul d conmply with a regi me of chenoprevention, but not
col onoscopy. For such individuals, the reference
therapy is nothing at all, and preventing any cancers
is a benefit.

Whet her it would al so have been prevented
by col onoscopy i's i rrel evant, because t hese
i ndividuals are not having a screening procedure. W
estimate the background rate of cancer distributed
between ages 40 and 80 in untreated patients is
approxi mately 15 per 10,000 patient years, or 45 per
10,000 in higher risk patients.

As a general rule if drug related serious
adverse events are above the rates of the benefits of

treatnent, then approval is difficult to justify.
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Next slide. | want to thank Dr. Thomas Pernutt, a
mat hemat i cal statistician in our bionmetrics group, who
hel ped us devel op the next few slides.

Anot her way of | ooking at these figures is
in ternms of the nunber needed to treat. That is, as |
showed you in the previous slide, if the rate of
colorectal cancer is 15 in 10,000 per year in nornal
ri sk, people who altogether avoid col onoscopy, and we
are able to elimnate the cancers by chenopreventi on,
we need to treat about 700 people for a year for each
case of cancer prevented.

The nunber needed to treat would be a
little less for higher risk groups, and a little nore
for prevention that was |ess than perfectly effective.

But it still is going to be in hundreds or thousands,
regardl ess of these vari abl es.

This neans of course that if there are any
ri sks associated with the preventive agent, we need to
expose sone hundreds or thousands of people to these
risks to reap the benefit in a single patient.

This is the min difference between
treating a frank disease at one end of the spectrum
and preventing a rare disease at the other. In
treating sick people, we may hope that therapies wll

be effective. If not in all patients, then perhaps in
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a half, or a quarter, or a quarter, or even in ten.

Furthernmore, we would be able to observe
whether the therapy was effective or not and
di scontinue it when it was not. So the nunber needed
to treat for many therapeutic products mght even
approach one.

This neans that the risk of therapies
|argely are borne by the patients who benefit, and it
can often be weighed against observable benefits for
t hose patients.

Here in contrast the risk, if there is
any, wll be born principally by the hundreds of
pati ents who do not benefit, rather than the one who
does. The treated population as whole will still be
better off though if the risk is not too great.

How confident can we be about how big the
risk is. Well, it depends on the kind of risk we are
tal king about. Next slide. Consider first the
possibility of rare idiosyncratic adverse events.
Suppose we study 10,000 subjects for a year on a drug,
and 10, 000 on pl acebo.

And suppose we see no cases of sonething
rare, and let's say aplastic anema. W can be pretty
confident that the risk of aplastic anemia on drug is

not nore than 3 in 10, 000. At worse then, this risk
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would be in the sane order of nagnitude as the
benefit. Next slide.

On the other hand, suppose in the sane
subj ects we see 100 nyocardial infarctions on placebo,
and 100 on the active drug. There is no evidence at
all of the drug effective, but the 95 percent
competency rule for difference in rates is plus or
m nus 14 in 10, 000.

Even if we elimnated every one of the 15
cases of colorectal cancer in the 10,000 subjects that
are treated with a chenopreventive agent, we woul d not
know whet her 14 of the Ms in that group are caused by
the drug, or are nerely part of the background rate.

O course, if the Ms are induced by the
drug, then we woul d be causing about one M for every
cancer prevented at a rather high price. A one year
study in 10,000 patients is thus incapable of
di stingui shing between no harmat all and a harm that
dwarfs the benefit.

In fact, to discrimnate between an excess
risk of 15 drug related Ms in 10,000 treated subjects
from adverse events that are nerely part of a
background rate of one in a hundred, we would require
about 70,000 patient years per treatnent group.

O course, we approve drugs all the tine
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wi thout being able to confidently rule out either
idiosyncratic risk or subtle changes in ordinary
risks.

Again, the main difference here is the
nunber needed to treat. Normal |y, we have to weigh
adver se events agai nst frequent benefits for
t herapeutic drugs treating active di sease.

Here with a preventive drug, we have to
wei gh rare adverse events against benefits that are
also relatively rare. Therefore, in contrast to
famlial adenomatous pol yposis, the maxi num benefit of
sporadi c col orectal cancer suppression is limted to a
smal | percentage of both normal and increased risk
patients who are treated with chenopreventive agents.

Since colonoscopy is effective, t he
benefit of adjunctive treatnent 1is reduced when
col onoscopi ¢ screening and surveillance is perforned.

Simlarly the size of the benefit may be influenced
by co-adm nistration of drugs for other indications
t hat woul d have chenopreventive properti es.

An exanple mght be |ow dose aspirin. A
benefit risk assessnent of chenopreventive agents
requires accurate neasurenent of serious adverse
events linked to the drug.

To this end, studies that are adequately
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powered for safety mnust be perforned. Critica
determ nants of required nunbers of patients enrolled
in each treatnent arm are the background serious
adverse event rates, and treatnent duration.

In the elderly, when certain background
and serious adverse event rates are high, as in the
case of thronbotic cardi ovascular events, very |arge
nunbers of treated patients nust be anal yzed.

If drug related serious adverse events
increase over time and treatnment studies with an
adequate duration of treatnment to determ ne cunul ative
adverse event rates nust al so be perforned.

Now, what is the FDA track record for
approval of chenopreventive agents so far? Based on
results of the breast cancer prevention trial, which
enrolled over 13,000 patients, tanoxifen has been
approved by the FDA for the reduction in breast cancer
incidents in high risk wonen

The trial was designed with a prinmary
objective to determ ne whether after five years of
treatnent there is a reduction in the incidence of
this | esion.

The approval was linked to a 44 percent
reduction in the incidence of invasive breast cancer

after a nedian followup of 4.2 years. Because in the
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tanoxi fen treatnent group of 6,500 wonen, there were
70 less invasive cancers in the conparable placebo
group, and the nunber needed to treat to gain a
benefit was approximately one in a hundred.

O course, it is difficult to conpare the
nunbers needed to treat between the tanoxifen trial
and colorectal cancer prevention trials since the end
point in the former case was invasive breast cancer
and there is no anal ogous internediate treatnment, such
as col onoscopy, which can be used for breast cancer
preventi on.

Cel eoxib has been granted accelerated
appr oval status for the reduction of adenomas
colorectal polyps in famlial adenomatous as an
adjunct to usual care that includes endoscopic

survei | | ance and surgery.

Accel erated approval is considered for
serious or life threatening illness when there is a
meani ngf ul t herapeutic benefi t over exi sting

t reat ment s.

Furthernore, a surrogate mneasure my be
acceptable as a primary end point if it is likely to
predict a «clinical benefit. As stated in the
| abeling, it is not known whether there is a clinica

benefit from a reduction in the nunber of colorecta
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pol yps in hereditary pol ypol ous patients.

O whet her celecoxib treatnent beyond six
nmonths is safe or effective. The approval is
conti ngent upon performance of Phase |V studies to
verify, and assess clinical benefit, and neasure |ong
term saf ety outcones.

The decision of accelerated approval for
this indication is taking into account the very high
i kelihood of the developnent of tunors in young
patients with famlial polypopous.

As | nentioned, managenent of hereditary
pol ypopous patients includes prophylactic pol ypectony,
whose timng mght be influenced by treatnment with a
chenopreventi ve agent.

So therefore it should be enphasized that
both the rationale and the benefit risk analysis,
which are linked to the admnistration of the
chenopreventive agent in the managenent of famlial
adenormas polyposis patients are very different
considerations that underlie treatnents in the
prevention of sporadic colorectal cancer.

To date, no agents have been approved by
t he f ood and dr ug adm ni stration for t he
chenmoprevention of sporadic colorectal cancer. What

are the essential requirenents for evidence of
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effectiveness and safety of agents for this
i ndi cation?

How do current guidelines for col onoscopic
surveill ance affect these benchmarks? The agency is
seeking advice from the advisory conmttee to address
the follow ng issues surroundi ng studies.

First, clarification of significance of
clinical benefits Iinked to a chenopreventive agent.

Second, clinical design requirenents that
include definitions of which patients should be
enrolled, the role of surrogate end points, such as
adenomas pol yps in neasurenents of clinical benefit.

The duration of treatnent and adequate
power for safety. These should be consistent with the
specific clinical benefit that is intended. Thi rd,
data analysis requirenents that include approaches to
study dropouts and uncontrolled safety information.

Finally, requirenents to generate a usefu
benefit risk analysis. Thank you.

(Appl ause.)

CHAI RVAN WOLFE: | am going to exercise
the Chair's preoperative, and change the schedule
slightly. W are 15 m nutes ahead of schedule, and so
while the lectures are fresh in our mnds, we wl

open the floor now for questions regarding the various
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present ati ons.

And | wll start off while people are
fornmulating their questions, and | would like to ask
Dr. Lieberman a couple of questions. The nost
i mportant conplication that we have to work out with
any procedure or any screening device is nortality,
and you didn't mention nortality in the VA cooperative
st udy.

| am not sure that there was any
nortality, but can you discuss nortality in various
series, and | have a second question for you, too
which is unrelated to nortality.

And that is how do you assess size, and
how do you take into account the incredible
variability anong different observers with regard to
the size of the polyp?

DR LI EBERVAN: kay. First, let ne
address nortality. In the published studies to date,
the nortality rates have been estimated to be .001 to
. 003 percent, or roughly 10 percent of the rates have
conplications that | cited.

These deaths have been attributed to the
primary conplication, either the bleeding event
leading to surgery and nortality that way, or a

car di opul nonary event.
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In the VA study there were three deaths
within 30 days of the procedure, none of which were
directly attributable to the procedure. So, to answer
t hat question. The second question, M ke, was?

CHAl RVAN WOLFE:  About pol yp size, because
as we all know when people do an endoscopy there is a
very significant different in observer estimation of
the size of polyps.

DR LI EBERVAN: | think as Dr. Levin
poi nted out in sone of the studies that are being done
right now, and in our study as well, we recogni zed the
difficulties with estimtion of size, and required
some sort of quantitative mneasurenent either at the
time of the procedure itself, where a biopsy forceps
is opened next to the polyp and a photograph taken
and that is what we did in the VA study.

O there is an actual neasurenent once the
polyp is renoved prior to pathol ogy. W don't know
the accuracy of performng that l|atter approach, and
actually we are evaluating that in the VA study right
now at a couple of the sites.

CHAl RVAN WOLFE:  And pol yps do shrink when
you cut out their blood supply.

DR. LI EBERVAN: Reportedly, they do, and

al t hough there are a couple of our investigators that
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wanted to take a look at that since we have both
measur enents, and so we can actually | ook at that.

CHAIl RVAN WOLFE: One last quick question.

So am |l to assune that if you are to recommend | ater
on that we do |ook at a polyp as a surrogate that you
will also recomend that polyp size be nmeasured by
sonme kind of open forceps, or sone other equally
accurate or sem -accurate measurenent?

DR. LI EBERVAN: | would argue that if
polyp size is going to be an inportant end point that
you have to have sone nethodol ogy for neasuring it.
In our study, we did -- because one of the end points
of our study were adenomas greater than one
centineter, we felt that we had to have sone kind of
guantitative neasurenent.

CHAI RVAN WOLFE: And before we go on to
further questions, also one last point that | do want
to make, which is that Dr. Lieberman discussed other
possi ble nmethods for screening, but the assunption
today will be colonoscopy will be used as the gold
standard, and anything else at this point is either
substandard or experinental. So we will be discussing
only col onoscopy today. Dr. Kramer.

DR KRAMER: I don't know if the

information or the answer to this is known, Dbut
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several, or two or three of the speakers nentioned
that a particular target population for study would be
t hose who refuse to undergo col onoscopy.

And if that is your target population, to
nme at least that mght enter sone conplexities in
getting the study done. For exanple, people who
refuse one nedical procedure that are "no conpliers”
may be non-conpliers nore generally.

And, secondly, | would like to know if
there is informati on on subsequent conpliance to ot her
interventions in people who specifically col onoscopy.

The second issue is when you are designing the study,
to what | engths nmust you go to convince non-conpliers?

I f introduces a potential -- | don't want
to say conflict of interest, but the additiona
complexity that if it is in your interests to get non-
compliers, you have to be very careful exactly how
non-conpliant they are, and to what |engths you need
go to convince them that they should not be in the
study in the first place, and that they should have
gotten a col onoscopy.

CHAI RVAN WOLFE: Dr. Kranmer, that is a
very inportant question and so inportant in fact that
we wll be discussing this in the afternoon. It is

one of our specific questions, and what the conmittee
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and the guests are charged to discuss.
So | would Iike to hold the answer to that

guestion, because it really isn't for any specific

person. It is a very inportant question, and again we
will be discussing it.
Before any other questions, | should

rem nd you all that when you do start speaking, please
identify yourself. It does help in the transcripts.

DR BARON: | have one coment and one
guestion. My nane is John Baron from Dartnouth Medica
School . First, regarding polyp size. Many studi es,
and probably nost, show that once the histology of the
lesion is taken into account, size becones nuch |ess
inmportant in consideration of its potency as a risk
factor or its appropriateness as an end point.

So in somewhat nor e sophi sti cat ed
anal yses, size really dimnishes in its nagnitude of
i mport ance. The question that | have for Dr. Avigan
is in the tanoxifen studies, you nention the benefit
for breast cancer that tanoxifen brings.

| am curious, but | can't renenber what
the benefit or risks of tanoxifen with regard to
coronary artery disease are, and in your slide
imediately preceding that, you nentioned that that

sort of thing is likely to be an inportant issue.
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So | am curious whether when you
considered tonoxifen that you took into account the
coronary artery di sease experience of the patients.

DR HOUN. Did you want to answer this?

NCl ran this.

DR KRAMER | can give a little bit of
i nformation. Since tanoxifen does lower lipids, the
initial sense was t hat it m ght decr ease

cardi ovascul ar di sease, and that cholesterol was felt
to be a possible surrogate for a health outcone.

It turned out that in the breast cancer
prevention trial that even though |ipids were |ower
and chol esterol was |ower, there was no difference; no
decr ease, but no increase in the instance of
cardi ovascul ar di sease.

DR. BARON: So fromthe FDA' s perspective
then, do you believe that the possibility of a harm
from tanoxifen with regard to vascular disease was
ruled out in the manner that you described previously?

CHAI RVAN WOLFE: Dr. Celler would like to
answer the question.

DR CELLER In the tanoxi fen study, the

age distribution of the wonen was | ower than one woul d

wi sh to see a cardiovascul ar benefit. So the sanple
size was in essence too snall given the age
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distribution to see a cardi ovascul ar benefit.

DR BARON: But | am referring to Dr.
Avigan's slide, and in which he said that -- | nean,
he actually inposed quite a high barrier for
chenoprevention studies, inplying not only does the
point estimate for harm have to be obviously in a
neutral or positive direction, but that the |ower
bound of the possible harmhas to not be | arge.

DR HOUN: | think that the --

DR BARON: And | am curious, and | am
just exploring this.

DR HOUN: | think with tamoxifen, because
t he agent has been around for 30 years, the trial was
in sone sense reassuring in that the serious adverse
event profile, in ternms of endonetrial cancer risk,
DVTs, PEs, was not unexpect ed.

And especially in this new population, in
terns of wonmen who are cancer free at this point in
time and high risk for cancer, but cancer free. I
mean, it was reassuring to know.

So in ternms of the data fromthat trial, I
don't think we saw any signal to be concerned about.
That is unknown fromthe safety profile of a drug that
has been around for 30 years.

DR AVIGAN. | would just add that two of
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the other points that | tried to nake was that there
really is no -- just as a concept, there really is no
intermediate or other i ntervention, except for

treatnment, and which nakes it different.

And the endpoint in that study really was
i nvasi ve cancer. Again, that's not a quantitative
conparative criteria, but it is a qualitative
assessnent of that consideration for approval.

DR METZ: Just one question for Dr.
Rustgi and Dr. Levin, who both suggested that perhaps
reduction in polyp size mght be an inportant outcone
to | ook at.

And Dr. Avigan raised the exact opposite
poi nt, and that perhaps a snmaller polyp mght be just
as risky, in terns of its ultimte devel opnent, and
you would need to follow these patients for an
ext ended period of tine.

Now, clearly this is one of the big
guestions that we are dealing wth, but | was
wondering if perhaps Drs. Rustgi and Levine could
suggest sonmething to the surrogate that we could
actually consider, such as biomarkers that m ght
change.

CHAl RVAN WOLFE: Before we go any further,

this is a discussion for the afternoon, and | was
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actually going to nmention that before you raised this,
because size should not be dismssed at this point.
It is a point of discussion.

And Dr. Avi gan i's not only a
gastroenterol ogi st, but he is a pathol ogist also, and
the point that we may be sacrificing a reduction in
size for a change in the biology is a nore aggressive
nat ure.

And that has to be discussed in the
afternoon, and so | would rather hold off that
di scussi on when we have that specific question in the
af t er noon.

M5. COHEN: Dr. Avigan, considering a
patient who cones into your office, and | am asking
what is the best thing to do, and I want to know how -
- and maybe this is suspect and m ght have polyps.
But what is the best way to identify the polyp?

Secondly, if you give ne a CPA, how do you
know whether it is effective or not? How do | find
out if it is effective? And | hate to be pragmatic,
but in health insurance it mght determ ne which

treatnent that | get?

DR AVI GAN: Wll, thank you for the
guest i on. | would actually defer part of it to Dr.
Li eberman, because | think he did talk about the
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ef fecti veness of col onoscopy.

But | think that as just a genera
principal for a gastroenterol ogist seeing patients,
and dealing wth patients where there 1is an
uncertainty principle about whether they do or do not
have a lesion lurking sonewhere in their colon, and
that one would not know for sure, or not wth
certainty not well devel oped unl ess one | ooked.

And essentially at this tinme from what we
have heard, the best way to look is by col onoscopic
exam nation. And then in addition to the exam nation,
you have the option of the excision of the polyp.

CHAI RVAN WOLFE: Does anyone want to add
anything to that?

DR LI EBERVAN:  No.

M5. COHEN: My other question was that if
| took a CPA, how do you follow that, and how do you
know whether it has been effective or not? What
nmet hod do you use?

DR AVI GAN: | think that is the sort of
mllion dollar question in sone respects, and the
recomendati on of the physician would be driven by the
data of the efficacy of the drug, which is what we are
prospectively tal king about. That is, what are the

standards of study design.
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DR KRAMER: A mllion dollars my be a
little bit too conservative.

DR,  CRYER Byron GCryer. | have a
guestion actually for Dr. Levine. G ven that one of
our principal responsibilities is to determne to what
extent the reductions in these internediate end
poi nts, such as polyps, correlates with reductions in
other clinical consequences, such as colorectal
cancer, and | would like to cone back to a coment

that you alluded to which was the effect of cel ecoxib,

and FAP.

So we know that you were a critical
investigator, and an inportant investigator, in the
celecoxib FAP trial. And you alluded to the point

that in the Phase 1V experience of FAP that those
i nvestigations are ongoi ng.

| was wondering what you mght be able to
tell us specifically about reductions in colorectal
cancer in that Phase |V experience.

DR LEVIN Thanks, Byron. That is a
critical question because the FDA obviously is
interested in that. To date, we don't have data yet
fromthat experience, and it is going to take a while
to accunul ate that. Qoviously, that will be of |ong

terminterest.
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DR  FURBERG Anot her question for Dr.

Levin. You reviewed the ongoing secondary prevention

trials, and you presented us the efficacy outcones,

and you left out the safety outcomes, and if you coul

d

summari ze those, and also indicate if possible the

power that you have to detect the adverse effects.

DR, LI EBERVAN Clearly, what we ar

e

| ooking at is a conmon event in a -- or a relatively

common event in a population that are asynptonmatic.

It is of critical inportance to exam ne safety issues

Al the studies which | amaware of, najor

studi es, have data safety and nonitoring boards which

are independent of the primary investigators, and ar

e

very well aware of the issues regarding not only

gastroi ntestinal safety, but also cardiovascular risk

And it is obviously too early to conment

on actual data because of the inconpleteness of the

studies have not actually reached even the one year

mar k.

Most of the individuals included clearly

have not, but clearly independent data safety and

monitoring is vital to the future of these studies,

and is being exam ned by these groups.
So | think that can be reassuring, but

cannot give you any data to date.
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DR FURBERG | didn't ask for data, and
you didn't really answer ny question.

DR LEVIN Because data is not yet
avai | abl e.

DR FURBERG No, but the committee can
only look at the data that you are collecting, and I
want to know what data are you collecting. What is
your definition of safety in the trials?

DR LEVIN Detail ed eval uations of pre-
inclusion history, as well as adverse events, both
significant and not significant, are accumulated in
t hese studi es.

There is frequent i nvestigation or
interrogation wth nonitors, and physician --
outpatient physician data is looked at by the
noni t or s. So | think I can be reasonably reassuring
that this is an object of critical evaluation.

| would be glad to provide to you, subject
to availability, and probably not today, of the forns
that are being used for this kind of evaluation.

DR  FURBERG That would be hel pful.

Thank you.
CHAI RVMAN WOLFE: Dr. Kraner.
DR KRAMER So this perhaps is a
corol lary question, but much of what we -- and this is
SAG CORP
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Barry Kraner by the way. | wanted to direct this to
Bernard Levin, and it is perhaps a followon to the
| ast question.

As we are struggling all day today wth
whet her or not we can rely on surrogates of benefit,
and yet | don't know what is built into such studies
for surrogates at harm

| assunme we are | ooking for nedical harns,
but that may put the downside of treatnents at a
di sadvantage if we will only accept nedical harm but
we woul d accept surrogates of nedical benefit in order
to determ ne the outcone of the trial.

Are there any built in surrogates of harm
in any of these trials?

DR LEVIN | can only comment with sone
precision on two of the trials. The surrogates that
you m ght expect would include biochem cal narkers of
harm such as blood count or biochemstry profiles,
and those woul d be surrogates of harmthat clearly are
bei ng | ooked at.

Certain other events would be further
examined if there was any kind of clinical reason for
expecting there to be an explanation for synptons. So
these individuals are followed quite closely, and are

nmonitored for global events, as well as specific
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hemat ol ogi cal and bi ochem cal events.

CHAl RVAN WOLFE: Dr. Lippnan, did you have
a comment ?

DR LI PPMAN:.  Yes. I would like to just
get a clarification from Dr. Avigan and his
presentation fromthe gastroenterol ogist in the group.
Wien you went through the calculations, and the
mat hematical nodel, you clearly were wusing as a
di sease cancer, and tal ked about the benefits of that
statistically.

And | guess one of the issues that we wll
di scuss here is what is a disease, and so ny question
is small adenomas if you do a col onoscopy, are those
not renoved by polypectony? Are they treated
differently than the | arge ones?

DR AVI GAN | think that they are
generally renoved, and Dr. Lieberman mght nention
that, but | guess what the subtext of your question
is, is it a adenonas di sease, as opposed to a sort of
pre-di sease state.

And | think that actually is one of the
issues that we will be dealing with in our discussion.

DR LI PPVAN: | think it is extrenely
i nportant when you | ook through your calcul ations.

Clearly the I1EN task force, that AACR that Dr. Levin
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referred to, the whole novenent in the field is that
t hese types of |esions are di seases.

And if they are being treated surgically
by polypectony, that would sort of reenphasize that
t hey are di seases.

DR AVI GAN: I would just follow up and
just point out again the fact that as was nentioned by
Dr. Lieberman, that nost adenomas do not go beyond the
state of early or premalignant |esions, and that the
ot her point about that which nust be considered is
that in the geriatric population, adenomas probably
occur in at least half the popul ati on.

So that | think that that is a spin on
whet her we call it a disease or not.

DR LI PPVAN: Ri ght. And just one |ast
thing on this. | do think that if you are telling ne
t hat t hese are treated differently by t he
gastroenterol ogist, then | think we can deal with it.

But if they are treated, and if they are
renoved, then until we know that we can | eave them and

not treat them | think we have to deal with them as a

di sease.

CHAI RVAN WOLFE:  Davi d.

DR LI EBERVAN: Let me just nake a brief
conment . | think that although it is very true that
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nost adenomas do not evolve into advanced adenomas or
cancers, nost G physicians accept the polypectony
hypot hesi s as conpel | i ng.

And therefore nost of wus do when we
encounter an adenorma renove it at the time of
col onoscopy.

CHAI RVAN WOLFE: | don't think there is --
there is very few gastroenterol ogists who don't take
out polyps. W see themand we take them

DR LIEBERVAN. That's correct.

DR CELLER Nancy GCeller. | have a
guestion about trial design. In the PRESAP study, |
don't understand the role of the surveillance
col onoscopy at year one relative to the end point.

DR LEVIN. This was built in to determ ne
if in fact there was significant benefit wthin a
rapid period of tinme that perhaps could not have been
anti ci pat ed.

This would have a significant inpact on
t he expected outcome, and would also potentially if a
very significant inpact, mght have sone inplications
for subsequent managenent.

This was discussed extensively in the
formulation of this trial. And while it is a 3 year

trial, and the analysis will be done formally at the 3
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year end point, the possibility, perhaps renote, that
we mght achieve a significant gain within a shorter

period of tinme was one that we didn't want to

over | ook.

CHAl RVAN WOLFE: Dr. Fogel

DR FOGEL: Ron Fogel, and | have a
guestion for Dr. Lieberman. Can you conment on the

m ssed polyp rate at col onoscopy and the inplications
of that for further studies?

DR LIEBERVAN. This is David Liberman. |
cannot respond to that directly fromthe VA study. |
can cite two other studies in which there were back to
back col onoscopies perfornmed; one from the early
1990s, and one fromthe |later 1990s.

In bot h cases, smal | pol ys wer e
commonal i st, rangi ng anywhere from about 20 to perhaps
25 percent. Large polyps were rarely missed in both
of these studies.

So | woul d suggest that col onoscopies are
extrenely accurate for detection of large, neaning
greater than one centineter, |esions. And they
commonly m ss snmal |l adenonas.

And goi ng back to the previous question, I
think that is one of the reasons that a lot of the

prevention studies are designed with that one year
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col onoscopy.

It is not only to detect an early effect,
but it is also to elimnate the possibility that there
were pol yps missed on the first col onoscopy.

DR LIPPMAN.  Scott Lippman. | would just
like to pick up another, | think, really excellent
point that Dr. Avigan nmade in his slide, but | would
like to extend it.

And he talked about the celecoxib study,
and that it may not be permanent, but even a del ay of
the onset of these kinds of procedures would be
important. And | would just like to extend that that
is an excellent point to the entire field.

Clearly we would like long term studies
that go on for 30 years and can delay things forever.

But | think even short term intervention was a
positive effect. That delays the onset of sonme of
these neoplastic processes, and it could be of
tremendous clinical benefit.

So again it is a concept that we will talk
about nore later, but I wouldn't just use that for the
FAP argunent. It applies to all of them and deals
with the issue of treatnent duration and benefit.

CHAI RVAN WOLFE: Just before we go any

further, remenber just to reinforce this, this is FDA
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and not NIH, and we have to take into account the
difference, and how displays wll be designed, and
recomrendations we wll be nmaking, and how |ong the
study can be.

Additionally, this point will be discussed
later in some of the questions wth regard to
intervals for colonoscopy, and whether they can be
changed with regard to what paraneters are being
followed. And Dr. Cryer was going to be next.

DR CRYER | actually have a follow up
guestion on the PRESAP study design, again for Dr.
Levin. Gven that one of the arns of the study is a
conbi ned use of celecoxib and aspirin, and given that
aspirin a chenopreventive effect, | would ask you to
| ook ahead to the data analysis in the arm of
i ndi vi dual s who recei ve cel ecoxib and aspirin.

And | woul d ask how woul d you separate out
the effect of one from the other, and would you
anticipate that both would be necessary, both aspirin
and cel ecoxi b, in such patients for such an
i ndi cation?

DR LEVIN W are very mndful of the
fact that cardioprotective doses of aspirin are fairly
ubi quitously wused in the population. Hence, the

reason for stratification.
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W were able to based on the statistical
power of the study to sort out the therapeutic effect

or effectiveness of the conbination of aspirin and

cel ecoxi b, versus celecoxib alone, conpared to
pl acebos.

So while 1 obviously do not have the
information now, the possibility in nmy mnd will exist

that there are individuals, particularly in the ol der
age groups, who wll benefit from cardioprotective
doses of aspirin, which nmay be subclinical in their
benefits, in terns  of prevention  of adenona
reoccurrence, or colorectal cancer nortality carried
out over a long period of tine.

But who nevertheless may benefit from
chenopreventive effects. So we will have the ability
to determne that on a short term basis, and over the
long term it is conceivable to nme that both types of
agents, a |low dose aspirin, and a chenopreventive
agent, would be of benefit.

So at this point it is inpossible to tell
you whether we will see that, but clearly that is in
the back of our mnds in designing the study in that
way.

CHAl RVAN WOLFE: Dr. Celler and then Dr.

ol dstein, and then Dr. Camlleri.
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DR CGELLER | will begin by adding to Dr.
Levin's comments, and by stratification of the study,
like is conpared to like, and so in the aspirin users
group you are still conparing cel ecoxib to placebo.

But in that case, it is the additional
benefit, and in the non-aspirin users -- again, it is
like to Iike. So that by stratification, he has
really taken care of that, and by l|ooking at the
subgroup separately, you can get at the end of the
trial an estimate of the benefit in each group.

So then that would give the estimte of
the benefit beyond aspirin, and the stratification was
exactly the right thing to do to answer your questi on.
And | wanted to ask a question about grading of
adenomas. W haven't really had too much in the way
of details.

So if we wanted to distinguish between
those with malignant potential, and those with not, is
there anything that you can tell us? And I don't even
know who the question is addressed to.

DR LI EBERVAN: This is David Liebernan,
and | can make a brief comment about that. And there
was earlier coments, and perhaps Anil would want to
comment on this as well.

Clearly, histology is inportant, and we
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know that there is a relationship between the severity
of the histology and the nutations and genetic changes
that we see in these | esions.

And therefore their likelihood to progress
to malignancy. So if we nove down the chain from
cancer to an adenoma with high grade dysplasia, that
is clearly a lesion that nmay progress to evasive
cancer; and down to the next |evel of histology, which
woul d be an adenoma wi th various histol ogy.

And which seens to be in nost of the
studi es associated with a higher risk than an adenona
that is a tubular adenona. Size alone, as has already
been alluded to, seens to be associated with risk, but
very often there is a concomtant association wth
advanced hi st ol ogy. O hers may want to conment on
t hat .

DR LEVIN. May | coment on that, please?

In the studies that have been done, and so this is a
practical exanple, all the |esions are exam ned, and
they are taken out by pol ypectony, and they are put in
i ndi vi dual bottl es, and examined by a study
pat hol ogi st on-site.

They are also examined by centra
pat hol ogy, so that there is uniformty of decision

maki ng about the histological subclassification. And
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then in doubt, a reference pathol ogist is used.

So | think there is sone rigor about how
to classify these adenonas. As | nmentioned earlier
and David Lieberman has agai n enphasi zed, the size is
| ooked on as one of the factors that needs to be taken
into consideration, and perhaps as a foll owup on what
John Baron said, in terns of a national polyps study,
Dr. Enzaba | ooked at the risk ratios, odds ratios, of
the findings at baseline col onoscopy.

And | am not going to give you the
confidence intervals, but greater than six mllineters
was associated with a 1.24 greater incidence, over one
centinmeter, 1.68, and an inportant finding of two
| esions or nore associated with 2.32.

CHAI RVAN WOLFE: Anil, did you want to
make a conment about this?

DR RUSTA : | would just underscore the
need for reliance on histopathol ogy over size, and I
t hi nk t hat practi cing gastroent erol ogi sts can
reenforce that. | think in terns of the correlation
of histopathology with the whole spectrum of genetic
alterations t hat remai ns predom nantly
i nvestigational.

I woul d draw an analogy from a

t herapeutical viewpoint for Stage 2 or Duke's B colon
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cancer, in which there is an effort to stratify
patients with certain types of genetic alternations
who m ght then benefit from chenot herapy.

So the hope is that histopathol ogy can be
correlated with certain genetic alternations, and then
those patients can be stratified for certain types of
chenopreventi ve approaches perhaps nore effectively.

CHAI RVAN WOLFE: W are going to take a

break now. W have actually go on longer than |
thought, and we wll come to questions after the
br eak.

And | anticipate also that we wll

probably be breaking for lunch a little earlier.
Therefore it is 10:32, and we will neet back here at
exactly 10:45. Before we break, could all the nmenbers
and the guests cone forward. | want to ask a couple
of quick questions of everybody.

(Wher eupon, at 10:34 a.m, the neeting was
recessed and resuned at 10:51 a.m)

CHAI RVAN  WOLFE: I would like to get
started again, and I would like to continue with the
guesti ons. So again we will open the questions up
fromthe nenbers and fromthe invited guests, and then
we wll have the open forum | think that Dr.

ol dst ei n was next.
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DR GOLDSTEIN.  This norning' s discussion
seened to omt one area that | think we need to pay
attention to, and that is the epidemologic data,
current data, and prospective data, of course, in the
area of the safety of the currently proposed CPAs.

Each day there are a mllion or nore
epi dem ol ogi ¢ events, such as the one that M. Cohen
hypot hesi zed between her and her doctor. And I think
there is considerable data available on these, and |
wonder if it could be nmade available to the nenbers of
t he panel.

The current safety data and | wll grant
you that it is not perhaps directly related to this
particular disorder for the various COX inhibitors.
But | think it is sonething that is germane to the
di scussi on of safety, and that data does exist.

CHAI RVAN WOLFE: It is gernmane. However,
this is -- renenber that the purpose of this neeting
is not to discuss COX-2 inhibitors, nor any other
speci fic agent.

And for that reason, we are going to
di scuss safety concerns during the afternoon when we
discuss all the various questions that are being
rai sed, and that are being opposed officially to us.

So with regard to specific agents, | don't
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think you could get them from-- | am sure that Dr.
Levin has them and Dr. Lieberman probably has them as
wel | . But | would like to hold that off, because
again this is a generic neeting, and we are talking
about drug X

W know what class if this conmes along
five years from now. W never heard of it, and we
never heard of the class, and how will we propose and
how will we design a study, and how will we help the
FDA work with the agency, with a conpany, to design

this study. So let's hold off on that.

Actually, 1 think next was Dr. Camlleri.
DR CAM LLERI: Thank vyou. | would like
to address two issues. The first pertains to the

comment made by Dr. Scott Lippnan pertaining to if a
gast roent er ol ogi st sees a pol yp, does t he
gastroenterol ogi st automatically take that polyp out,
because you are using that as a nmeans to in a way
define the broad spectrum of a di sease.

| would submit to you that maybe this is a
mnority opi ni on, but t here are many
gastroenterol ogi sts around the country who will apply

a risk benefit to the individual patient.

For exanple, if one sees a 2 to 3
mllimeter polyp in the colon on a 75 or 80 year old,
SAG CORP
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| think many gastroenterologists wll apply clinical
sense and | ook at the risk benefits, even though it is
very small, of a henorrhage or a perforation from a
pol ypect ony using a snare.

Therefore, | think we need to nore broadly
| ook at the question that you posed, sir, in relation
to does every polyp have to conme out, and does every
polyp require prevention. And then | would like to
make a question after that general comment.

DR LI PPVAN: That is an excellent
comment, and as | thought | nentioned, | am not a
gastroenterologist. | ama medical oncol ogist, and so
| was really asking the question, because | don't
know. And | think if we agree that certain polyps
shoul d not be renoved, then naybe we shoul d change the
screeni ng gui del i nes.

So what ever we define as sonething that we
treat surgically with polypectony is what we should be
tal ki ng about as end points for prevention.

CHAl RVAN WOLFE:  Just one second. W are
tal ki ng about again prevention, and the whole idea of
the 75 to 80 year olds, or 90 year olds with a polyp
al so pertains to using aspirin or any other drug for
car di oprophylactic, and if you are going to aspirin or

any other drug for a cardi oprophylactic, are you goi ng
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to cardiac prophylaxis for a nyocardial infarction
with aspirin.

And so that is alnost the sane question,
and so in awy let's --

DR CAMLLERI: Wll, with all due respect
to the chair, | think the question pertained to
defining a disease by the decision taken by a
gastroenterologist to take it out. | have never been
taught that that is the way you define a di sease.

But | think that the other point that |
would like to raise pertains to the clinical
significance of the Steinbach study to which Dr.
Bernie Levin referred.

And | wondered if | could ask Dr. Levin to
help nme as a gastroenterologist and al so as sonebody
who is trying to advise the agency on the optinal
designing of clinical trials.

What is the clinical significance of a 30
percent reduction of the nunber of polyps, and a 5
percent significance or reduction in the size of a
polyp, which were the mjor changes in that nodel
which | think serves us in today's discussion very
wel |, because one mght take the liberty of thinking
about FAP as an accelerated course in the nolecular

events that mght be pertinent to sporadic colorecta
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cancer.

So | think in order to help us understand
what mght be the appropriate end points, could you
help us interpret what it neans when there is a 30
percent reduction in the nunber of polyps, and a five
percent reduction in the size. Thank you.

DR LEVIN Thank you, Dr. Camlleri.
M chael, the denonstration in the FAP trial of a
benefit of the adm nistration of celecoxib also was
backed to sone extent by a earlier study by Dr. Frank
Gardiello of Sulindac, and by a significant other
evi dence, sone of which | presented, and sone of which
is well known, pre-clinical, and animal, and then
finally human.

So it rests on a body of evidence that is
entirely consi st ent with t he i ntervention.
Specifically, this was a proof of principle,and it was
a denonstration, perhaps for the first time, that a
chenopreventive agent wth probably many sites of
action in the gastrointestinal tract, could have the
potential for benefit.

| believe that the FDA acted wisely in
saying it was a pharnacol ogi cal adjunct. It did not
repl ace surgical nanagenent and never wll in that

| evel of benefit.
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It possibly allows for a delay in the
timng of surgical intervention. It also opened the
possibility of having a benefit in the upper
gastrointestinal tract, and in a paper that is either
in public press or is about to be finally published,
there was also sone benefit on the adenomas and the
duodenum whi ch has even nore significance, because of
t he unfortunately out cone of maj or surgi ca
intervention in the duodenum and biliary axis.

So to answer your question in sumary, |
believe it was a step forward in defining what m ght
be one of the desired end points, but in itself only
| eads to nore questions and further studies.

DR CRYER This is Bryon Cryer and | have
a question for Dr. Lieberman. In thinking about this
issue of the potential for chenopreventive agents to
increase the tinme interval between colonoscopies, |
wonder whether you have sone insight into the
followi ng, which is for X increase in interval between
col onoscopi es, what nunber of patients mght that
i ncrease access to col onoscopy for based upon any of
your studies or any of the data that are out there?

| f you could give us sone gui dance.

DR LI EBERVAN: | can only give you sone
crude ideas about this. W currently -- well, if |
SAG CORP
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understand your question correctly, you are really
dealing with resources and capacity that we have for
perform ng a col onoscopy?

DR CRYER That's correct.

DR LIEBERVAN. And the estimates that we
have right now is that they are sonewhere about 4-1/2
mllion colonoscopies perforned in the United States
ri ght now. | showed you sone data showi ng you the
potential for the current indications for those.

And obviously if we can shift some of
those current resources in the screening, we create
nore avail abl e resources for a colonoscopy. And if we
can extend or can expand the interval between
screening events or surveillance events, we further
expand that capacity side of that equilibrium that I
showed you.

| think it is possible to do both, and
that is both shifting and in extending the intervals
bet ween events that are needed.

DR CRYER Ri ght . So specifically I am
interested in sone guidance on actual tine intervals
and to what extent would an increase in tinme interva
actually increase that capacity? Do we have any data
that m ght be able to guide us in that way?

DR LIEBERVAN: | am not personally aware
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of such data. | mean, you can nodel that Kkind of
dat a. W published -- Doug Rex and | published a

smal | paper in Gastrointestinal Endoscopy a few nonths

ago that outlined the potential inpact of these
shifts, and estinmated that were we to do the shifting
that | just suggested that we would probably still
need an increase in capacity to offer a col onoscopy to
60 percent of the inherent popul ation of about 750, 000
new procedures.

| don't know if that answers your question
or not.

CHAI RMAN WOLFE: So right now there is no
hard data or there is no estinmates.

DR LI EBERVAN: There certainly are no
hard data that I am aware of.

CHAI RVAN WOLFE: Dr. LaMont.

DR LAMONT: Tom LaMont. | have a
guestion for Bernard Levin and perhaps for Mark
Avigan, and it relates to how you handle potenti al
conf ounders for col orect al cancer risks, and
specifically the ones that | am thinking about are
folic acid, which has been shown in a big study to
have a fairly inpressive effect on reducing nortality,
and al so al cohol, which has the opposite effect.

And in a recent paper that | have seen
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that has not been published yet, that it showed that
in patients who don't drink much or none, and who do
t ake supplenmental folate, it had a profound effect on
reduction of col orectal cancer.

So a lot of doctors already are giving
patients folic acid. So | guess ny question is -- and
like the aspirin question that you had, how do we
factor these other variables? And there is probably
nore than those two as wel |l

DR LEVIN. In the course of obtaining the
data on the patient, any nedications, including over-
t he-counter ones, are asked about. So to the extent
that nost nulti-vitamn preparations contain 400
mcrograns a day of folic acid, we wll have that
i nformati on.

O course, this is a random zed contro
trial. So we would hope that the events would be
equally distributed, and including the ingestion of
suppl enent al medi cat i ons, such as folate, and
including habits, dietary habits, such as al cohol use.

The dynamc nature of this of course is
very inportant. It may be evolving over tinme, and it
is something that we will need to be sure of that we
are asking about in any future designs or studies, and

we nmay need to be even nore explicit than we are.
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But | believe that both the design of the
study and the questionnaires are addressing that to a
consi derabl e extent even currently.

CHAl RVAN WOLFE: Dr. Richter.

DR R CHTER Joel Richter, d evel and.

David --
David Lieberman, I think that all of us in
gastroenterology feel like we are spending a |lot nore

timte on polyp surveillance when we ought to be
spending nore time on screening and you enphasized it.

And you enphasized in your presentation
there are really recomendations for colonoscopic
surveillance prograns which are really based on
soci etal opinions rather than hard data.

Is there any plan in the near future to --
nmy guess is probably to extend these intervals and to
rationalize them nore, or are we still going to be
dealing wth opinions, suggesting that one snal
tubul ar adenona neans that you are nmarried to a
col onoscopy every -- in sone places every three years,
and ot her places five years?

CHAIl RVAN WOLFE: | am going to answer that
guestion because we are not going to answer that
guestion right now. That is part of our charge for

the afternoon for the di scussion to see whether or not
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these trials may lead to an increase in the interva
if it is possible to | ook at that question

So again we will be looking at this in the
af t er noon. So I would like to now, unless there is
any nore pressing questions of the speakers very
specifically, 1 would like to nove on to the open
forum

And our first speaker in the open forum
will be Dr. Robert Sandler, of the University of North
Carolina, and | would like to rem nd people in the
open forumto state their affiliation, and whether or
not they are representing any firm or any potentia
conflicts they may have.

DR. SANDLER: Good norni ng. | am Robert
Sandler, and | am a Professor of Medicine and
Epidem ology at the University of North Carolina,
Chapel HIl.

| am a gastroenterol ogi st and for the past
15 years, | have been conducting studies on the
epi dem ol ogy and prevention of colorectal cancer. I
have been an i nvesti gat or in a nunber of
chenopreventi ons studi es.

For exanple, | was an investigator in John
Baron's calcium and aspirin studies, and | am an

i nvestigator in the Merck-sponsored Vioxx study, and I
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amthe study chair of a random zed trial using aspirin
to prevent adenomas in cancer patients.

| amalso a consultant to Merck, and Merck
is conpensating ne for ny tine today. And what |
would like to do is to to discuss sone of the design
considerations and inplications for chenoprevention
st udi es.

Next slide. And the way that | propose to

organize ny talk is to pose a series of questions that

| will answer, and there is three inportant points
that |1 would like you to take away from these
guesti ons.

The first is that adenomas are appropriate
end points for chenoprevention studies. Secondl vy,
that a three year interval would be a | ogical interva
for a chenoprevention study, and nost inportantly that
an effective chenopreventive agent woul d  have
inplications as an adjunct to col onoscopy. Next
slide.

So the first question is colon cancer a
preventabl e disease, and we know that when people
mgrate froma |ow incident country, such as Japan, to
a high incident country such as the United States, the
rates of disease go up within one generation

In fact, the highest rates in the world
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are seen in Japanese nen living in Hawaii, and that
inplies that there is sonething in the environnent
that is responsible for colon cancer

In fact, experts have estimted that
between 80 and 90 percent of colon cancers is caused
by sonething in the environnent, and that neans that
if we could figure out what it is in the environnent
that is responsible, we could prevent 80 to 90 percent
of col on cancer.

And it is this information that underlies
the concept of chenoprevention. Colon cancer is
preventabl e. Next slide.

Well, in order to prevent colon cancer the
nost logical way to test an agent would be to conduct
a random zed trial, and what | have done in this slide
is that | have sketched the architecture for al
random zed trials, and the two parts of this that |
would Iike to discuss today are the intervention into
how | ong shoul d we conduct this study, and information
fromthat mght cone from how quickly the agent m ght
wor k, and whether there is rebound or tachyphyl axis.

And the other inportant point that | would
like to talk about are appropriate end points. Next
slide.

If we wanted to test an agent to prevent col on cancer
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t he nost obvi ous end point would be colon cancer, but
there are practical inplications to trying to use
colon cancer as an end point for a chenoprevention
st udy.

First of all, it takes decades for colon
cancer to develop, and none of us is patient to
conduct a study that lasts that |ong. Secondly, colon
cancer is relatively unconmmon, which would nmake the
sanple size for a prevention trial prohibitive. And
finally there are ethical conplexities to using cancer
as an end point.

Gastroenterol ogists in this country renove
pol yps, even small polyps, and by renoving those
pol yps, we |lower the cancer risk sufficiently so that
it would be ethically inpossible to use cancer as an
end point. Next slide.

Wll, if we can't use cancer as an end
poi nt, perhaps we could find some surrogate end point
instead, and as you heard earlier this norning, in a

task force from the Anerican Association for Cancer

Research, recently published a paper in the Journal of

Cdinical Cancer Research, in which they discussed the

concept of wusing intraepithelial neoplasia as an
i mport ant t ar get for accel er at ed new agent

devel oprent .
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And these intraepithelial neoplasia are
pre-cancerous | esions, and adenonas are one variety of
| EN.  Next slide.

The authors of this article concl uded that
| EN, and you can substitute adenoma, that IEN that is
a disease, and the treatnent provides clinica
benefit.

They went on further to say that reducing
|EM burden is an inportant and suitable goal for
nmedical intervention to reduce cancer risks and that
achi evi ng
prevention and regression of IEN confers and
constitutes benefit to subjects and denonstrates the
ef fectiveness of a new treatnent agent. Next slide.

What | would like to do next is to spend
sonme time reviewing with you the information on which
we could argue that adenonas are an approximte end
point. Sonme of these points have been nade earlier.

So, for exanple, the pathol ogy of cancer
and adenonas are simnmlar. Adenomas are displastic
lesions, and there are nuclear and cytologica
abnormalities that are seen in adenomas that we al so
see in cancer.

And sonetinmes when we renove a snall

cancer we wll find a remmant of the adenoma from
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which it arose. Secondly, as you have also heard, the
nol ecular biology is simlar. There are certain
genetic abnornalities that we have known about for
nore than a decade that are found in adenomas and al so
found in cancer.

The experience that FAP patients is
i nformati ve. Those patients universally develop
cancer supporting the idea that those adenonas in the
FAP patients when on to cause cancer

And inportantly there are three |large
trials that have inportant inplications. So, for
exanple, in the National Polyp Study, patients were
random zed to two surveillance intervals and all
pol yps were renoved.

And as you heard the observed nunber of
cancers was |ower than the nunber expected. And we
coul d qui bbl e about how much | ower that risk was, but
it is very clear from that study that renoving
adenomas, even snmall adenomas, reduce the risk of
cancer.

Secondly, the Telemark study random zed
people to get signoidoscopy or no signoidoscopy and
foll owed themover tine. Those wth signoidoscopy had
pol yps renoved, and at the conclusion of the study

t hose who had been random zed w th signoi doscopy were
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substantially less Ilikely to develop colorecta
cancer.

And finally the Mnnesota Fecal Cccult
Bl ood Testing Study random zed patients to screening
with FOBT, and the screened group were less likely to
get cancer and less likely to die from cancer.

So what is inportant here is that this
body of evidence clearly denonstrates that elimnating
adenonmas reduces the risk of cancer.

And this is no longer a hypothesis, and
this is no longer a theory. This is a fact. If we can
elimnate adenormas, then we can reduce the risk for
cancer. Next slide.

Now, if we can use adenomas as an end
poi nt, how quickly mght we see an effect. This is a
random zed study that John Baron reported in The New

Engl and Journal, and those who were random zed to the

cal cium group enjoyed a 19 percent decrease in the
nunber of polyps, and a 24 percent decrease in the
nunber of pol yps.

Now, this particular study featured two
col onoscopes; one colonoscopy at one year, and a
second at four years. And what you can see is that as
early as one year there was a statistically

significant decrease in the nunber of polyps, and that
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same risk estimate persisted at the four year

i nterval

Sinmply denonstrating that in a relatively
short tinme, wthin one year, we are able to
denonstrate t he benefi t of a particul ar

chenopreventive agent. Next slide.

Now, if an agent decreases cancer or an
adenoma risk, is there a risk of rebound, and this is
a study for famlial polyposis. The patients were
random zed to sulindac or placebo, and the treatnent
continued for 9 nonths.

And when the treatnent stopped, you can
see that the nunber of adenomas in the sulindac group
i ncreased, but the curves are parallel. There was no
evi dence of rebound. Next slide.

And finally there is a concern about
t achyphyl axi s. In a very inportant paper that was

published in the Journal of Gastroenterology this

nmonth that followed a group of patients with famlial
pol yposis who were treated with sulindac long term
Next slide.

And what the study showed was that the
following. This is the nean nunber of polyps and the
percent reduction, and you can see that at the end of

12 nonths there was a 76 percent reduction in the
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nunber of pol yps.

And at the time of the last follow up,
whi ch was on average 63.4 nonths |later, there was a 74
percent decrease in polyps, and in fact 50 percent of
t he subjects were polyp free.

What this study suggests is that an agent
that was then shown to have benefit over the short
termhad a |long duration of benefit. Next slide.

Now, perhaps the hardest question is how
| ong should we conduct this study. And as you have
heard a multi-disciplinary group devel oped guidelines
for surveillance col onoscopy. Next slide.

And the guidelines for patients wth
pol yps are shown here, and so persons in whom a |arge
or multiple adenomas polyps are found and renoved,
shoul d have an examnation 3 years after the initia
i nt erval

And the interval for subsequent exans
depends on the type of polyps that were detected.
Based on this | would nmake the follow ng argunments in
support of using a three year interval for a study.

First of all, a three year interval is the
current standard of «clinical practice from these
evi dence based guidelines. Secondly, a three year

interval is a decision point. W nake deci sions about
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future col onoscopies based on what we find at three
years.

Thirdly, and it is not on this slide, if
we wait for 3 years, a sufficient nunber of events
wi || happen so that we can statistically denonstrate a
di fference between groups.

And nore inportantly if we conduct a study
for three years, patients are nore likely to conply
with the study. |If we extend the study to 4, or 5, or
6, or 8 years, patients are likely to drop out, and
their drop out will erode our ability to denonstrate
an effect.

And finally, and nost inportantly, this
three year interval is a standard that has been
adopted for all of the chenoprevention studies that
are currently in the field and for all t he
chenoprevention studies that have been fini shed.

So | would argue that a 3 year interval
woul d be appropri ate. Next slide. So what are the
inplications of all of this? Because virtually all
colorectal cancers develop from adenomas, preventing
adenormas wi Il prevent cancer. Next slide.

So if we had an effective chenopreventive
agent, first of all, it would supplenment the benefit

of colonoscopy. And | don't think that any of us are
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tal ki ng about chenopreventive agents as a repl acenent,
but rather as an adjuvant to col onoscopy.

And the reason that we need an adjuvant to
col onoscopy is because we m ss polyps. You have heard
this norning that the ms-rate ranges between 15 and
25 percent, and that is in the best hands, and it
coul d be higher than that, and we al so m ss cancers.

So the benefit of col onoscopy derives from
the fact that we renpve the polys that we see. And
there is no benefit fromthe polyps that we mss. And
nost inportantly, and this may be the nobst inportant
point that | will make, is that we don't do anything
to alter the underlying risk

So taking out a polyp is |ike putting our
finger in the dike, and it would be nmuch nore |ogica
if we could strengthen the dike so that new | eaks
woul d not devel op.

So the first benefit would be to
suppl enent the benefits of col onoscopy. Secondly, an
effective agent in theory would decrease the nunber of
pol yps, and decrease the size of the polyps.

So that when we see a polyp, we use a
snare, and we use an electrocautery, and there is a
little bit of snmoke, and at the end you can see the

cautery burn with an artery in the mddle of it.
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But if that doesn't hold there is a risk
of bleeding, and that cautery can weaken the wall,
increasing the risk of perforation. So renoving |arge
pol yps is not conpletely safe.

If we could make the polyps snaller, then
we have a safer exam nation. So the consequences of
havi ng an effective agent would be safer exam nati ons,
| ess frequent exans, and fewer cancers. Next slide.

So to answer all of the questions that
have been posed at the beginning colorectal cancer is
a preventable disease. Adenonmas are inportant
surrogate end point biomarkers for chenoprevention
st udi es.

Treatnent effects may be detected at one
year or even sooner, and there is no evidence of
rebound attack ortachphylaxis fromthe studies that we
have avail abl e.

A three year duration is sensible based on
t he opi nions of experts and current clinical practice,
and treatnment could provide benefit by increasing the
screening interval, thereby decreasing the associ ated
norbidity and | owering health care costs. Thank you.

(Appl ause.)

CHAI RMAN WOLFE: Dr. Sandler has the only

slide presentation, | believe, and so do we have any
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guestions for Dr. Sandler? Yes, Dr. Lippnman

DR LI PPVAN: Just a clarification. On
the slide, you had duration of effects, and how | ong
was the treatnment interval? Ws that the 9 nonth of
treatnent? Do you recall that?

DR, SANDLER: As long as they were
followed. They were followed for different intervals.

DR LI PPNVAN: How | ong was the treatnent
is my question.

DR. SANDLER. The average was 63.5 nonths

DR LIPPMAN.  So they were treated for the
entire period of tinme?

DR. SANDLER: They continued on treatnent,
and so it was a long term followup study of patients
treated continually.

DR RANSOHCFF: David Ransohoff. Bob, do
you want to comment on -- you said that adenomas coul d
be an end point. Do you want to conment on what type
of adenomas, and do you have thoughts about snal
versus | arge, versus advanced or is it any?

The other thing is you talked a little bit
about rebound, and a 3 year tinme horizon for studies.

Do you have thoughts about whether rebound ought to
be | ooked for after a 3 year period?

DR SANDLER: Wll, as far as the first
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guestion, it seens to ne that since we don't know
whi ch adenonas are going to go bad, that any adenona
woul d be an end point.

So an end point then is confirned by a

coupl e of pathologists would seem to be a reasonabl e

i nterval. I think that one thing you could see from
some of the slides that | showed was that the polyp
nunber actual ly goes down SO t hat t hese

chenopreventive agents aren't only preventing new
pol yps, but they are maki ng pol yps shrink.

And | think if you have seen it effective
in one year, and you continue the therapy for three
years, | think you have effectively ruled out rebound.

CHAl RVAN WOLFE: Dr. Col dki nd.

DR GOLDKI ND: Yes, Dr. Sandler, can you
explain how a study of three years can drive or
produce a data driven algorithmto extend the interva
between screening when the current recommendations
woul d be three years for particular kinds of polyps,
woul dn't you need a | onger study to know how you m ght
i npact that subsequent period?

DR. SANDLER  Well, | would argue w thout
data that if you performed a three year col onoscopy
and saw no polyps with sone chenopreventive agent that

there is evidence that no polyps have developed in a
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three year interval, and it would probably be safe to

extend i

specul at

poi nt .

t to five years.

Whenever you go beyond the data, you are
i ng.

DR RANSOHOFF: Well, | guess that is the

Wul dn't you want your data to go a little bit

beyond current reconmendations if you want a data

dri ve decision? Because otherwise it would continue

to be specul ati on?

DR SANDLER | agree.
CHAIl RMAN WOLFE: Dr. Cryer.

DR CRYER So, Dr. Sandler, central to

your argunent is the fact that prevention of adenomas

prevents cancer, and as you very nicely reviewed for

us the gastroenterol ogy sulindac paper. However, one

point that you didn't coment on was that there was

one pati

ent in whom polyps are reduced to zero, both

at 12 nonths and in the long term who subsequently

devel oped col orectal cancer on sulindac.

contenti

bef ore,

So how does that observation nodify your
on?
DR SANDLER: Well, you raised a coment

and the problemw th the FAP patients is that

it is not a perfect nodel, because every single cell

in their

colon is at risk, and I am not sure that the
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biology that we see in FAP is exactly what we see in
the patients with sporadic cancers.

So there is always the risk that you won't
have conplete protection and the cancer may arise, but
| would point out sonme of the epidem ology data that
Dr. Levin showed, where on bal ance the end stage is a
cl ass decrease the risk of cancer.

There may be the occasional breakthrough,
but on balance across the population | think there
woul d be a net benefit.

CHAl RVAN WOLFE: Dr. Furberg

DR FURBERG Well, Dr. Sandler, you told
us about sone trials that have shown that calcium
suppl enentati on and sulindac reduce the occurrence of
pol yps and that that is an inportant outcone. |Is that
correct?

DR SANDLER  Yes.

DR FURBERG Il would like to raise an
et hi cal issue. How can you from now on then do any
pl acebo control trials and withhold treatnent that is
beneficial, and so beneficial that with sulindac that
you can reduce it by two-thirds?

How can you have patients sign an inforned
consent and not inform them that they have an

effective treatnent available, and you are going to
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wi t hhol d that in your design?

And this question also goes to Dr. Levin
for his three trials that he is involved wth
secondary prevention trials, placebo control. How is
that ethically possible?

DR SANDLER  Well, actually there are no
random zed trials in sporadic cancer patients. So
there is no evidence whatsoever that nakes sulindac
the standard of practice for the spread of cancers.
There is no ethical anbiguity there whatsoever

DR. FURBERG W are going to Dbe
discussing this question in the afternoon wth
concom tant nedication, and how we factor themin, or
if this is indeed a question that these studies can
even be done because of studies that you presented.

So that is a discussion for this
afternoon. First, Dr. Metz and then Dr. Lippnman

DR METZ: Vel |, Bob, thanks for that
present ati on. | just wanted to clarify one point.
Are you suggesting that the end point for these trials
should be a secondary prophylaxis and appearance of
new | esions of the clearance of the colon; is that
correct?

DR SANDLER  Yes

DR METZ: Thanks.
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DR LIPPMAN. | just would |like to address
Dr. Oyer's comment about the breakthrough case, and |
think as Dr. Levin really nicely showed, is that we
are at a place with chenoprevention now where we were
wi t h chenot herapy decades ago.

W look at single agents, and we are
trying to establish evidence of activity. But one
thing that we know very clearly now fromvery el oguent
nol ecul ar studies is that there are multiple pathways
to cancer, and so | think with sulindac or sone of the
ot her agents, that if we show a 30 or 40, or 50
percent reduction of that, the next direction is
conbi nati ons, which Dr. Levin showed, to sort of bl ock
ot her pat hways.

So | would not consider that a negative.
| nmean, | would be shocked if any of these agents were
a hundred percent effective knowi ng how conplicated
and how many pat hways there are to cancer.

CHAl RVAN WOLFE: Unl ess there are any nore
pressing questions, | would like to nove on. Barry,
do you have sonet hi ng?

DR KRAMER: | have a question about end
points. So if one were trying to design a trial that
would allow you to lengthen the intervals of

col onoscopy, what would be the end point in the trial?
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What woul d you suggest? Wuld it be the
reduction in the nunber of polyps or would it be on a
per person basis? Wuld it be the nunber of people
with zero polyps at the subsequent followup that
woul d al l ow you to decrease the frequency?

How woul d you mneke those decisions, size
or whatever?

CHAI RVAN WOLFE: Dr. Sandler, just nmake
this brief, because this 1is again part of our
di scussi on this afternoon.

DR SANDLER  Nunber.

CHAI RVAN WOLFE: That is very brief, and

very good.

DR, SANDLER Nunber of polyps per
patient.

CHAI RVAN  WOLFE: Pol yps per patient.
Thank you, Dr. Sandler. Qur next speaker is M.

Syl via Kl ei nan.

M5. KLEI MAN: | am going to defer to
Priscilla Savary.

M5. SAVARY: H, | am Priscilla Savary,
and | am with the Colorectal Cancer Network, and we
are a patient advocate network, providing support and
advocacy, and we do prevention prograns wth the

general public.
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Just on a couple of points that we felt
that we wanted to nmake sure that were kept in mnd
The background paper that we had reviewed for this
neeting, | appreciate this neeting. There has been a
ot of very, very good questions, and a lot of very
good points made, and | do have a docunent to |eave
with you on what our points are.

W want to make sure that the genera
public population is well represented in the sanples.

As we all know frequently in clinical trials, they
are largely nen, and not representing the wonen, and
t he cul tural di fferences, and t he ethnicity
di ff erences.

And so this is areally inportant point to
us; that whatever clinical trial design cones out of
this that it is inperative that those things are taken
into consideration, and the studies are nmade to
represent the general public.

W do want to bring to light, or we want
to nake the point again about even if all we find is
that it increases the tine between when polyps start
to grow and when they start to becone cancerous.

This enlarges the window that allows us to
detect the polyps, and allows wus to detect early

cancers. And so just increasing that wi ndow will save
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an extraordinary nunber of [ives. I think the
background paper was a little too low on its
per cent ages.

It talked about 6 percent of Americans
will get colorectal cancer, and 2.6 will die of it. |
am hesitant about that 2.6, because colorectal cancer
is nearly 60 percent death rates right now.

The Col orectal Cancer Network would like
to also note that we are not expecting this to repl ace
col onoscopi es.

This is a tool, as was pointed out by Dr.
Sandler, wll increase the anmobunt of tine between
col onoscopi es, which also allows us to screen people
nore appropriately with less capacity in the field.

| do hope that we will not -- that any
clinical trial design will not limt the study to
people who are 50 and over, because there is an
i ncreasi ng nunber of people who are showing up with no
famly history and they have colon cancer under the
age of 50.

W have a growi ng database of people who
fit that. It is only 600 people that we have
collected now, but that is over a one year period
And out of the al nost 10,000 people that we dealt with

| ast year, 10,000 patients, 600 of them were under 50,
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with no famly history.

And so it is very inportant that the
clinical trials design does not |imt itself just to
peopl e 50 and over. And | thank you very much

CHAIl RVAN WOLFE: Thank you. Are there any
ot her persons who would |like to speak? | thought you
deferred your comments?

VB. KLEI MAN: First we heard the
prof essional people all norning, and then we heard
Priscilla, who was very expert, and now you are goi ng
to hear from an very inexpert patient, patient
advocate, who is also a representative of the Col on
Cancer NetworKk.

The point that | want to nake is that at
anot her conference, | heard about DNA testing done
with a slight blood test, and anot her one done with --

CHAI RVAN  WOLFE: Was it a stool DNA
sanpl e?

M5. KLEI MAN.  Yes, the stool sanple, thank
you. |If we could find out, and ny thinking is, if you
can find out with these two tests who are liable to
get cancer before anything devel ops, and that can be
done with a blood test at a very early age, then they
can go right to col onoscopy to elimnate or check it.

And that was ny question, and | thank you.
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CHAI RMAN WOLFE: Thank you very nuch. Any
ot her persons? And again for those who would like to
speak fromthe floor, | would ask the same of you that
| would ask of the people on the panel, that we keep
redundancies to a mni mum

Again, please identify yourself and your
affiliation.

DR HAWK: M nane is Ernie Hawk, and I am
the Chief of the A Cancer Prevention Goup in the
Division of Cancer Prevention at the National Cancer
Institute. 1 have no affiliations with drug conpanies
other than working as partners and trying to devel op
the field.

There is a few-- | think | asked for five
mnutes, and | only learned that this possibility was
avail able this norning about 3 hours ago, and so ny
remarks are somewhat disorganized perhaps, but | wll
try to organize thembriefly and nake five key points.

And | will speak for nyself. | don't
think I am a maverick within the D vision of Cancer

Prevention, but when asked if ny reviews reflect the

Institute's 5,000 or so enployees, | would not go that
far.
First of all, with regard to continuity of
disease, | think a |ot has been said about that. Dr.
SAG CORP
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Sandl er very eloquently pointed out the genetic, the

epidemologic, the other relevant data that are

avai | abl e, both in the setting of free of
intervention, as well as intervention wth non-
st er oi dal anti-inflammatories that support t hat
concept.

And | will just point out that in addition
| support that view, and in addition there are other
areas of carcinogenesis, both in animl nodels, as
well as within human nodels, in the context of drug
devel oprent as well as i ndependent of drug
devel opnents, support that view as well

And in particular the FDA has awarded its
approval for agents in skin cancer treatnment of
actinic keratoses. So they certainly in that context,
in a context where they are easily renovable by
surgical means, as are polyps, have approved agents

for that indication

And there are other exanples as well, but
| won't belabor the point. The second major point
that I would nake is the issue of feasibility, and

highlight the issue of feasibility that was raised
earlier.
I was involved in the Secretary's

initiative to pronote colon cancer screening | ast
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week, and so certainly in ny role at the NO, |
support both approaches. | think the point of this
di scussion is to try to expand options, as opposed to
l[imt them That is certainly how!l viewit.

And given the 80 to 90 mllion Americans
that are at risk for colon cancer now, and the
infeasibility frankly of doing col onoscopic screening
on all of them | would expand the options that you
presented this norning, in terns of limting it to a
di scussi on of col onoscopy al one.

| certainly support that viewpoint, in
terns of efficacy. However, there is no way that we
are going to be able to screen the population
effectively now using that nodality alone, and so we
are dependent upon using other nodalities.

And as you know the penetrance of those in
the population is rather low Therefore, | think that
all the points that Dr. Liebernman nade, in terns of
decreasing the potential for this approach, to
decrease costs, and increase the efficacy of
screeni ng, | engthen surveillance intervals, and
perhaps reallocate resources from surveillance back
towards screening, would all be noney well spent.

My third mjor point has to do wth

responding to a question fromDr. Furberg earlier this
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norni ng about safety. In our trials, we conduct
approximately 15 or so trials of this type, adenona
prevention trials, and they are funded purely wth
public funds, as well as sonme collaboratively wth
i ndustry.

| will say that the industry collaborative
trials at least nmeet and in nost cases exceed the
safety paraneters that the public funds are able to
support in any of these trials.

That is appropriate because nmany of those
agents have increased risks associated with them as
well. But the sort of nonitoring that is going on in
the co-funded studies, where we are working closely
with a collaborative partner, involve things such as
every 6 to 12 week phone calls from study nurses to
patients, specifically soliciting information on a
range of toxicities.

And so | think while the trials aren't
designed to show benefits, in ternms of reducing or
inproving the safety, clearly we are devel oping data
in the nobst rigorous nmanner possible in order to
answer those questions in the context | think of these
trials.

Next , I want to poi nt out t hat

col onoscopy, which we pretty nmuch all agree upon as
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being a very effective strategy, both for screening,
as well as intervention, would not neet in sonme ways
in ny view the criteria that are being inposed upon
chenoprevention, perhaps that is appropriate because
the risks are not as great as well.

But there are no data as was pointed out
earlier for random zed controlled trials. W
sponsored a neeting |last year of international experts
that felt that was an infeasible approach to show
reductions in cancer instance, or cancer nortality in
a random zed controlled screening trial.

So | think the day when that is possible
i S gone. | personally welcone that, because | think
the feasibility and inportance of col onoscopi c
screening i s obvious.

So again the point is that | would not
want to enter into a scenario where we are creating a
hi gher standard than we have for our current standard
of care.

And then finally | wanted to address the
i ssue of the devel opnental pathway, which we are here
to try to elaborate and fill out in terns of details.

Qur approach at the NCI has been gui ded obviously by

investigator initiated opportunities, but also by

directed contracts arising fromthe NC .
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The approach that we have taken to this is
solicit input from active physicians working in the
field, as well as patient care groups, including the
Colon Cancer Alliance, the Hereditary Colorecta
Cancer Association, in the design of our trials.

And in putting all of that together, we
have conme up with a body of trials that Dr. Levin
el aborated for you, not exhaustive, but at |east sone
of the exanples, in terns of the one year and two year
end point, and that short of thing.

So at the tine when the tinme when the
trials were initiated, those represented what we felt

were the best current standards for the field. That

being said, you will notice that many of them were
all ocated as Phase Il trials.

Well, since there is no approved data, we
don't know what Phase IIl is in nmany regards. W have
been doing what we feel are Phase IIl trials, but
based on adenoma end points. But | guess that is the

point of this meeting, is to decide definitively.

But we do feel that the involvenent of the
FDA in this process is welcone and inportant. Thi s
field will devel op. Chenoprevention will develop with
or without regulatory oversight, and drug approvals,

and that sort of thing.
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It wi || develop sl ower and based
predom nantly on public funding in the absence of a
devel opnental path that mght |ead to "drug approval s"
for new agents.

And it will do so probably less well in ny
view than it will with the FDA' s active participation
in that process. And so | am hoping that we get to
the point where we can all agree upon a process that
allows for FDA oversight and approval, and yet
sustains the ability to do the sort of research, and
to attract, but private as well as public, dollars.
That's it and thank you.

CHAI RVAN WOLFE: Thank vyou. Any ot her
coments? Yes, Dr. Gordon

DR GORDON: Hi, | amGry Gordon and | am
a nedical oncologist, who has an interest in cancer
preventi on. | am a forner enployee of Pharmacia and
Searl e.

So in that sense, | have worked for a
pharmaceutical conpany that has interests in this
ar ea. | have also served as co-chair of the task
force that you have heard about this norning, the
Anerican Association of Cancer Research Task Force on
the Prevention and Treatnent of Intraepithelial

Neopl asi as.
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And | just wanted to again thank the
committee for enbarking on this, because |I think it is
an inportant discussion to have to nove this field
forward, both fromthe AACR point of view, as well as
t he i ndustry point of view.

And | don't want to belabor the points
that have been nade by others here, but clearly the
findings of the task force were that intraepithelial
neoplasias is a process that disease evolves from
normal tissue through intraepithelial neoplasias to
cancer.

That adenonas are on that causal pathway
to colorectal cancer, and that as we have heard by
several speakers this norning that by affecting
adenonmas that one can reduce the risk of cancer.

And in fact the task force was nore
specific in their recomendations, saying that a 30
percent reduction in the nunber of adenonmas woul d be
significant.

| think to address some of the coments
that Dr. Avigan made this norning, | don't think the
task force in any way viewed the devel opnent of
chenopreventive agents or agents that would treat or
prevent intraepithelial neoplasias as only having one

or two outcones; either as adjuncts, or to suppl ant.
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But r at her viewed it nore as an
evol utionary process, where perhaps initially it would
be in conjunction with current nethods for screening,
and then evolve to potentially increasing screening
intervals, or even potentially if the agents were
ef fective enough to reduce the need for those sorts of
procedures. And that will conclude ny renarks.

CHAI RVAN WOLFE: Thank you, Dr. Gordon.
Any ot her comments fromthe public?

DR KELLOFF: | am Gary Kelloff, and I am
at the Cancer Institute, and | ran the chenoprevention
branch of the NC for 10 years, and for the |ast year
| have been in the D vision of Cancer Treatnent and
D agnosi s.

| have served on advisory commttees for
i ndustry, including Pharmacia, Novartis, and Ilex. |
am not here on their behalf, nor am | retai ned today
for this activity.

| am here out of ny long interest in
chenoprevention drug devel opnent, and | don't want to
reiterate a lot of the excellent points that have
al ready been nade by Dr. Levin, and Dr. Sandler, and
Dr. Hawk, and Dr. GCordon.

There are a few things that | think though

| would like to nention. W have heard attention
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bet ween screening and drug intervention. | really
think that in the setting that we find chenoprevention
drug developnment that none of wus that have been
thinking about this for a long tine are in any way
advocating that one would be an alternative to the
ot her.

In fact, all of the trial designs that any
of us have been involved in designing and entertaining
have it within the setting of colonoscopy, or the
standard of colonoscopy followup has not been
changed.

So that we could have a standard of care
as the background and get new information that would
give us the scientific data that we are all [|ooking
for to support devel opnent of these efficacious drugs.

So I don't see it as attention or an
alternative. As a matter of fact, | believe that if
chenoprevention drugs are approved and have a | abel
out there that you would find all of those people,
that is, the 85 percent that need col onoscopy that are
not getting it, would be reading |abels and woul d be
realizing that sonething needs to be -- that they need
to be doing nore about their own self-help, and to be
seeki ng that kind of care.

| think that the fact that we have an
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ef fective screening procedure is diluted by the fact
that we still have 130,000 colon cancers in the US.,
and 55,000 <cancer deaths, and only 15 percent
conmpliant users, and 20 percent m ss-rates.

And that says to us that nore needs to be
done, and all of us have a first dictumof first do no
harm That is what we wal k around thinking about in
t he medi cal procession

But sonetines nore harmis done from non-
proactive action, and that cues up what is needed for
drugs and certainly | applaud the FDA today and the
four colleagues that are here, in terns of taking up
this hard issue, and having sonme very key questions to
chew on this afternoon

| think on the safety efficacy equation, I
think on the efficacy side that we have not seen
anything nore conpelling for disease prevention than
the setting of colon cancer. And as our colleagues
sai d, this i's not about the generality of
chenoprevention, but it is about col on.

But make no m stake. Colon cancer and the
scientific rationale is strongest for this target
organ than any, and you have heard the eloquent
presentation of nolecular nechanisns of genetic

progression, a l|a Vogelstein, of the extensive
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epidemology of 15 years or so with sone of the
agents.

And the aninmal efficacy, and although we
all take this with a grain of salt as we approve
clinical agents for clinical use, the aninmal nodels
are getting better and better, and the genes that
cause human cancer are in these aninals.

You can stop these intervention trials at
the polyp end points, and they go away, oOr you can
keep the animals going, and they don't have invasive
col on cancer

And then we are already in the clinical
intervention trials for the germline |esions. They
are very high risk and high penetrant cohorts, and
about 85 percent or so are sporadic adenonas and
sporadic colon cancer, and have the sane APC gene
nmut at ed.

So we feel that the conpelling efficacy is
out there, and that as the trials come in that
efficacy is not going to be a question relative to the
pol yp end point.

And one says then, well, is the polyp end
point an effective and adequate surrogate. Qur
position, and | co-chaired the task force at AACR and

t hat docunment that you have there today, is that polyp
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is first a disease because our subspecialists, all of
you around the table are treating it as a disease
because you take it out when you see it.

And therefore we always think of cancer as
this bleeding mass in energency. W should not have
our thinking altered by the fact that it is the cancer
end point that we are not so necessarily worried about
here if we have a disease that needs treatnent before
t he cancer end point.

W al so have very strong evidence that you
really don't get invasive cancer unless it goes
through a polyp internmediate, and that is true for 85
or 90 percent of the polyp that you can see.

And | suspect that nost of the rest are
flat mucosa with this displastic nuclide that don't
pouch up as a polyp, but if you had a biopsy, you
would find the generality of this phenonenon to be
probably very, very conpel ling, and very few
excepti ons.

W al ways have the situation that not all
polyps go to cancer. W all realize that, and that is
true of every epithelial sheet that humans have at
cancer risk, and epithelial accounts for 80 or 85
percent of the cancer burden.

And in this docunent, you have not only
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| ooked at polyp as the prototype, but high-grade PIN,
cervical intraepithelial neoplasia, and down the line
the nine target organs.

The science is there, and the precancerous
lesion is a disease that needs treatnent and is being
t r eat ed. It is an obligate precursor to evasive
di sease, and it is the highest risk factor that we can
find in these people other than rare germ line
| esi ons.

So we think froman efficacy side that it
is not a question. From a safety side, we believe
that as long as the trials are put in the context of
standard care, and all of the care is given wth
col onoscopy screening; that is, the standard of care
out there, that as drugs go forward, and as approvals
are gone, and as labeling is put forward, that it
should be in the standard of care with col onoscopic
screening, with really no change in that.

It really gets down to the chronic safety
dat abase of the drugs, and that is where the safety
risk is, and that wll be a subject of a lot of
di scussion this afternoon.

The only last question that | would pose,
and | comend Mark for an excellent overview, is the

nunber that stuck with ne, which is that you have to
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treat 700 to prevent one cancer, and | asked him
during the break the assunptions, and this is a
subject for this afternoon

But | suspect that if you look at the
peopl e that would be prescribed or approved to get a
drug under a labeling approval, that | would ask the
guesti on anot her way.

If you took all people wth a one
centinmeter polyp, whether on a stock or a sessile
pol yp and ignore grade, does that nunber from700 to 1
go down? It goes down to probably | ess than a hundred
to one | would guess, but | don't know what that
nunber is.

So the last question | would ask is if you
take out an adenoma that is a polyp, and you have a
risk of 30 percent of getting another one, are you a
healthy person, because absent invasive bleeding
masses and cancer, people have treated thensel ves and
the doctors have treated them except for the
enl i ghtened ones that are taking these |esions out as
heal t hy peopl e.

And | suggest that they are not healthy,
and that wusing these precancerous lesions as end
poi nts ought to be of paradigm and prototype to nove

the field ahead. Thank you.
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comments from the public?

just a couple of coments.

It is 11:45 and we wll

pronptly at 12:45,

165

Thank vyou. Any ot her

Before we break for | unch,

meet back here

and the other is that there is a

tabl e downstairs reserved for panelists. So we should

proceed directly down there.

again pronptly at 12:45. Thank you.

(Wher eupon, at 11:49 a.m,

was taken.)
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AFTERNOON SESSI-ON
(12: 57 p.m)

CHAI RVAN WOLFE: Wuld Dr. Avigan please

i ntroduce the questions for the afternoon. For the
menbers of the panel, the questions are in your
packet, but they will also be on the screen on an

i ndi vi dual basis.
DR AVI GAN Ckay. | am just going to
read the questions as they are witten, and with no

commentary. Thank you. For individuals who are able

and willing to undergo colonoscopic screening or
surveil | ance, is either partial and/ or conplete
suppression  of col orect al adenomatous polyp a

clinically nmeaningful benefit. Wy or why not?

And if adenomatous polyp suppression is
not a clinically meaningful benefit, what additional
information would be needed to denonstrate that
partial or conplete suppression of polyps is of
clinical benefit in such individuals.

Question Nunmber 2. A chenopreventive
agent that suppresses polyp growh may in theory cause
polys to beconme resistant to drug effects.
Addi tional ly, it my preferentially allow snall
invasive lesions to go undetected on col onoscopy,

while large indolent Iesions are identified and
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renoved.

| f polyp suppression is used as an end
point in the clinical trials of a chenopreventive
agent, (a) how long should the trial be.

(b) what should the time interval be
bet ween col onoscopi ¢ eval uati ons;

(c) what end points and followup are
needed to rule out possible resistance to drug
effects, differential identification, and renoval of
| arge i ndol ent | esions;

(d) how should a rebound wi t hdrawal effect
be studi ed.

Question Nunmber 3. Gven that nortality
and invasive colorectal cancer incidents rates are
gold standards for denonstrating clinical benefit,
what is the relative inportance of other study end-
points in clinical trials of chenopreventive agents
such as (a) length and interval bet ween, or
repl acenent of col onoscopic screening or surveillance.

(b) reduction in the nunber of procedura
complications; and (c), other clinically neaningful
out comes.

Question Number 4. Should the results of
clinical trials and individuals at high risk for

colorectal cancer be generalized to individuals at
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normal risk for colorectal cancer. Wy or why not.

Pl ease specify the criteria that should be
used to classify risk in clinical trials of
chenopreventi ve agents.

Question Nurmer 5. Should clinical trials
of chenopreventive agents be required to include
substantial nunbers of individuals wth particular
denographi ¢ or baseline characteristics, such as age,
race, and sex; or on particular concomtant therapies,
such as nonsteroidal, anti-inflammatory agents?

Question Nunber 6. In random zed pl acebo
controlled clinical trials of chenopreventive agents
used as an adjunct to colonoscopic screening or
surveillance, what would represent a clinically
nmeani ngful effect size for (a) reduction of benign
adenonas;

(b) reduction of prenalignant |esions; (c)
reduction of colorectal cancer; (d) increase in the
time interval bet ween  col onoscopi es; and (e),
reduction of conplications.

Question Nunmber 7. How shoul d drop-outs
and censored patients be anal yzed.

Question Nunmber 8. Wiat is your advice
concerning the safety evaluation of a drug proposed as

a chenopreventive agent in an at-risk population

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

169

W t hout active disease.

And Question Number 9, the final question,
for partial or conplete suppression of adenomatous
pol yps, (a) should the proportion of the patients who
experience the clinically meaningful benefit of polyp
suppression exceed the proportion of patients who
experience serious adverse events;

(b) if yes, should the study be powered
accordingly; why or why not; and finally, (c) in order
to ensure long term safety of chenopreventive agents,
what should the length of the clinical trials be.

CHAI RVAN WOLFE: Thank you, Mark. Dr .
Raczkowski

DR RACZKOWEKI : I will keep ny coments
very brief. | think you can see by the questions and
the breadth of the questions sone of the areas that we
are interested in pursuing.

And as | nentioned this norning, we are
primarily interested in sone practical advance on the
specifics of clinical trials, such as the end points,
and how big an effect size would be considered
clinically meaningful, study populations, issues of
anal ysis, and how to evaluate safety. And with that,
we wel come your input.

CHAl RVAN WOLFE: Before we get started, |
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| ooked at these questions yesterday, and | grouped
them in a slightly different order because of the
rel ati onship of sone of the questions to the others.

So we will start with nunber one, and then
we wll go to nunber six, and then it will be three,
two, four, five, seven, eight, nine. So it is just
slightly out of order, but | think 1 and 6 are very
closely related, and | thought 3 should cone before 2.

And again | will read the question before
and then I will call on specific people to start the
di scussion, and again | urge you to say what you need
to say, but again keep redundancy to a m ni mum

So the first question is that for
individuals who are able and wlling to undergo
col onoscopic screening or surveillance, is either
partial and/or conplete suppression of colorectal
adenomat ous polyps a clinically meaningfully benefit;
why or why not.

| f adenomat ous pol yp suppression is not a
clinically meani ngf ul benefit, what addi t i onal
information would be needed to denonstrate that a
partial or conplete suppression of polyps is a
clinical benefit in such individuals. | would like to
call on Dr. Ransohoff to start the discussion.

DR. RANSOHOFF: Wll, | think sone of the
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considerations in looking at this question are -- and
just to answer this literally -- that if you had
conpl ete suppression of all polyps forever, that is a
no-brainer, and you really would have sone inportant
information if that happened, because we think that

cancers cone from pol yps.

From what we know, however, any
intervention will produce suppression of sone polyps
at best, and | think the kind of information that

woul d be useful to nme, or that we ought to consider if
you just get partial suppression is do we |ook at all
pol yps as an outcone, or do we need to |ook at size,
or other things that nake the surrogate nore proximate
to the outconme, which is really one of the thenmes of
t he whol e di scussi on

In ny view, | think that |arge polyps are
arguably nore inportant than small polyps, and for
out comes ought to be focused on, and again this is
just a starting place for discussion.

But the reason for doing that -- there is
two reasons. One is that we know sonet hi ng about the
natural history of large polyps. It is not a lot, but
we know sonet hi ng.

The Stryker study in 1987 that |ooked at

| esions seen at barium enema that were not intervened
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of about 1 percent to becone

cancerous. It is the natural |arge |esions.

W don't even known the histology of

those, but that is sonme of the little natural history

that we have, that

| arge |esions do bad things over

tinme. So we know nore about their natural history

t han we do about snal

For nost

| pol yps.

smal | polyps, because of all of

the things that have been said, we know that they

can't -- that nost of them don't progress. The other

thing is that if we use small polyps as an outcone, we

have the probl em of
year or three years,
One | ast

anot her

m ssing pol yps being seen at one
whi ch i ntroduces noi se.

conment before | stop is that

-- | think that a case can be nmde to use advanced

neopl asns as an out cone. It is something that David

has used in his study, and Tom Inperiale used in his

st udy.

But the

reason that we use advanced

neoplasm as a surrogate outcone is that it is nore

common than cancer,
we want to find.
And |

advanced neopl asns,

202/797-2525

which is really the outcone that

think even in thinking about

and we have talked about them
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today as though they are evil actors. W really do
not have any descriptive data identifying their
natural history. And | think I will stop.

CHAl RVAN WOLFE: Dr. Metz.

DR METZ: Thank you. | would agree with
what was said before. Unfortunately, | think we are
stuck with the standard of care here, and that we have
to do secondary prevention trials.

And in the real world, we can't |eave a
polyp in, and | agree that the larger polyps are the
concerning ones. So | amnot going to retract what |
have said before, except to agree with Dr. Raczkowski

But | would suggest that because of that,
| think we need to have a l|onger interval, because I
amnot so sure that if | find a three mllimeter polyp
pitch up, even if we have a one year screening
col onoscopy to mmke sure that nothing was m ssed
early.

But if you have a 3 mllineter polyp pitch
up at 3 years is that going to be of real relevance.
If you have a 5 millinmeter, or a 7 mllineter, or 9
mllimeter, the big I esions are the ones that would be
concerning to ne.

So | would be concerned that we at | east

have a longer followup if we are going to use a
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surrogate end point |ike this. And | think I wll

|l eave it at that.

CHAI RVAN WOL FE: | am going to nmake sone
comments nyself, and we will open it up for everybody
el se, but | said not to be redundant, but | am going

to have to be redundant to sone extent.

Please keep in mnd again that this is
FDA, and so we have to keep in mnd that there is
going to be a comercial interest in some regard, and
we have to keep that in mnd when we talk about
designing or helping to design trials, or give advice
regarding the design of a trial.

So there has to be a time Iimt of some
sort, and we have to pick paraneters and here the
guestion being asked is an entire reduction necessary,
or elimnation necessary or reduction okay?

My comments that | am going to nake is
that a polyp, and which has been said, and | am just
going to reiterate it, is a neoplasm It is a new
growh. It is abnornal.

And we don't know what any of these agents
will do to the biological behavior. W know that size
is probably the nobst inportant determ nant whether a
neopl asm wi | | beconme malignant or not. It is not the

only determ nant.
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And so | think in nmy viewthis question is

that is conplete elimnation necessary? | don't think
so. The reduction | think is very inportant. | think
in atrial like this, because it is a trial, it needs

to be renoved.

And it needs to be examned for its
mtotic index, and for any other pathol ogical indices
which would be deened appropriate for this type of
st udy.

DR, RANSOHOFF: If we are l|ooking for
practical things, Bob Sandler showed that after 3
years, after 1 year and 3 years, you can find
reduction.

And | would ask if you can find that, and
if you find no rebound for sone period after that,
would that be one appropriate kind of outconme to
consider? Wuld that be hel pful to people in thinking
about tine frames?

DR LI PPVAN: | think related to that
commrent, and picking up on your point, since we really
don't know enough about -- | nean, size is inportant,
but sone small |esions are biologically aggressive.

That the initial studies need to be --
well, 1 would think that they would need to be nore

br oad- based, unl ess the gastroenterol ogi sts around the
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roomcan tell nme what size polyp they feel confortable
wat chi ng and not renovi ng.

And until we get to that point, | think we
need to do the studies nore broad based, and we need
to include studies of histology and biology on the
resected polyps so that we can answer these questions
about how aggressive the polyps are that we are
renovi ng and so on.

CHAI RVAN WOLFE: | will make one coment.

W had a little discussion, Dr. Camlleri and | did,
and those things that are a hundred percent or zero
percent . O course, | am not going to take out a
polyp from someone who is sick and has a systemc
illness, and would be at risk for taking out a snall
pol yp.

| am not sure | would do a col onosopy on
t hat person either though. So, in general, however,
think we will all agree that in general when we see a
pol yp, we take it out.

Yes, there are circunstances where we are
not going to, but in nost cases, we wll. Now, if |
amwong, and if that is the wong assunption, please
say that. But for nost, they probably wll, and
besides that for a trial we woul d.

| think for a trial this is different. W
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are tal king about again |ooking at the nunber, size,
and t he bi ol ogi cal behavi or.

DR METZ: I think the reason to
potentially go a little longer than three years is
that it just gives you one point in tine. | think
that a one year colonoscopy, although it mght give
you sonme information, is really primarily being done
to make sure that nothing was mssed at the first
col onoscopy.

And | don't think you can base anything on
your one year data. If you could see a trend that
goes fromtinme baseline to tine 3 years, to the next
scope, which | am not saying necessarily needs to be
6, 7, or 8 or maybe 5 is fine, or maybe 4 is fine,
and you can show a trend, then | think that would be
strong i nformation.

And it would also answer the question of
tol erance and the question of rebound that has been
br ought up.

CHAI RVAN  WOLFE: Let's stick to the
guestion, which was one of the reasons that | picked
nunber 6 after nunmber 1, because question 6 addresses
time interval

So let's stick to nunber one for now, and

we will take that into consideration for nunber six.
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Barry.

DR KRAMER: | am hearing sone inplicit
assunptions, and | just want to be sure that they are
nore explicit. So if we decide that it is the
proportion of pol yps t hat counts, and not
di sappearance of polyps, then obviously we are
treating each individual pol yp, as opposed to
i ndi vi dual patients.

W have changed the wunit of end point,
although as | pointed out before, we nmay not
necessarily be changing the unit of toxicity, because
it is the patient and not the individual polyp that
experiences the toxicity.

But having done that, what polyps go into
t he denom nator? For exanple, flat or depressed
adenormas, would they be part of the nunber that is
counted? |If so, can we accurately identify then?

Do we know their natural history wel
enough to count themas part of a trial, or is it only
bi g pol yps?

CHAIl RVAN  WOLFE: Before you go any
further, we are not supposed to do rmuch in the way of
voting here, but | think there is one aspect that
needs to be clarified right now

Again, we are talking about trials, and
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not clinical practice. In a trial would anybody | eave
a polyp in, or should all polyps conme out? Again,
does anybody here think that we can just | ook at them
and not take them out?

So we are all saying that all -- 1'm
sorry, but are you saying that they can all stay in?

DR BARON: Vell, there are trials that
have been conducted in which there are disappearance
studies that both have been done before. | think it
is plausible that sone could be done in the future.

They are done on snaller polyps, but to
make a bl anket statenment that you would | eave themin
or wouldn't, | think that may be msleading, M.
Chai r man.

| woul d recomrend that you define the type
of trial that you are doing when you pose the
guest i on.

CHAIl RMAN WOLFE: The question that we are
di scussing today is chenoprevention. If we are
tal king about preventing polyps from occurring, then
the --

DR. BARON. But there are chenoprevention
pol yp di sappear ance studi es.

CHAI RVAN WOLFE: But that's treatnent.

Once you see a polyp and you think it is disappearing
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or it is going away, that's treatnent. It is not
preventi on.

DR BARON Yes, but for exanple, in
Norway there were studies where sonme polyps were left
in, and they |ooked for both the regression of the
exi sting polyps, and the occurrence of new pol yps.

The other issue related to this is that |
think we are nmaking a false distinction between the
event of having a polyp and the condition is sonething
that Dr. Sandler referred to.

The thing that we are really treating is
car ci nogenesi s. The carcinogenesis is nanifest
because of raised lesions, flat |esions which are
suspicious for other reasons, or potentially in some
of our studies -- in sonme of our studies | found
adenomas i n random bi opsi es, adenomat ous ti ssue.

And so the idea of an end point in these
studies needs to be broadened to include anything
taken out of the bowel of the patients. Endoscopists
will occasionally take a bite of sonmething that just
| ooks funny, and it is not a polyp, and it is not a
rai sed excrescence.

But it is sonething that needs to be taken
into account, and so | think the terns of your

guestions are very inportant as you pose themin order
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to get neani ngful answers.

CHAI RVAN WOLFE: So you are saying that
any neopl asia, any new growt h, should be taken out?

DR. BARON: In t he conventi ona
chenopreventive study, for secondary prevention the
colon is cleaned, and then new polyps are | ooked for.

There are versions of chenopreventive studies in
which polyps may be left in place, and these are
unknown hi stol ogy, and rai sed nucosal | esions.

And then after a period of tinme they are
renoved, and that is a legitimte design, with the
goal of investigating polyp regression.

CHAI RVAN WOLFE: Dr. Col dstein.

DR GOLDSTEI N: Gven the trend of the
di scussion so far, | would think there would be a very
significant problem with ethics conmttees in that
ki nd of situation.

And that kind of problem not only would
affect recruitnent, but the -- shall | say the
interest in actually going ahead with a study that
allowed that to happen, and | think you would have a
pr obl em

DR RANSCHOFF: David Ransohoff. | am not
sure exactly where the conversation is going, but I

t hink we ought to be careful not to give too nmuch life
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or power to small polyps, and nore than they deserve.

The reason that we take small polyps out
when we are there is because the patient has been
prepped, and the patient has been sedated, and we are
there, and they are relatively easy to take out.

There may be sonme circunstances where we
don't, but if we were serious about treating snall
polyps in the United States, we would be recomendi ng
col onoscopy on everybody, and for that reason we don't
do that.

And so al though pol ypectony is surgery, |
have never thought about what we do as being surgery
as eloquent as that. | don't think that makes it a
disease, and | think we really have to keep in
perspective that just because we take sonething out
and treat it doesn't nmean that it is inportant.

W are doing it for a variety of reasons.

CHAI RVAN WOLFE: Pl ease, again renenber
what we are talking about. W are talking about in a
trial. Are we taking them out for the purpose of a
trial, and for designing a trial. That is what we are
tal ki ng about .

W are not talking about what we do in
clinical practice.

DR. FOGEL: M. Chai r man, I have a
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guestion about the patient population that we are
tal ki ng about. Are we tal king about individuals who
have had a polyp and then entered the study, and so
this is a prevention of secondary pol yps?

O are we |looking at a population that is
at average risk, and has never had a polyp, and
presents for this screening study? | think the answer
to that will inpact what we say.

CHAI RMAN WOLFE: That is actually not one
of the questions specifically | don't think, Mark,
because we are | ooking at where a person who has had a
polyp is not an average risk. They are a high risk.

DR RACZKOWEKI : Vell, | think we are
interested hearing about the patient popul ations that
woul d be appropriate, and there is a question about
pati ent popul ations.

| think the intent of this question really
is just to get people's input on whether a polyp in
and of itself is considered -- the renoval of that is
considered clinically meaningful, and is it sinply the
proportion of polyps that are renoved in a patient, or
in a given patient should that person be polyp free?

In other words, if a patient had three
polyps and you renoved one, is that a clinica

benefit, or would you expect a clinical benefit to be
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the polyps in that

particular patient, or prevented in that particular

patient.

CHAl RVAN WOLFE:  Dr.

Kr aner .

DR  KRAMER: That comment hel ps nme focus

nmy question, because as it is witten, it says that

you are asking what would constitute a clinically

meani ngf ul benefit.

So to hel p nme answer

that, | would like to

know from the gastroenterologists iif you were

confident that an intervention,
and taking from what you said

col on conpl etely.

after you cleaned --

M ke, you clean the

If you were confident that you could

decrease the nunber of polyps

in each person by 20

percent or 30 percent, but neverthel ess every person

still showed up with a polyp, would that allow you to

confer at | east one clinical benefit?

That is, delay your endoscopy by sone

period of tine. | would like to know the answer to

t hat . If you knew that instead of five polyps would

conme back, three would cone back

, woul d you del ay your

endoscopy by an additional period of tine?

CHAl RVAN WOLFE: I

Joe.
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DR RI CHTER No, | think the only end
point if you are tal king about the issue of being able
to do this secondary thing, and extend your endoscopic
survei |l l ance and save noney that way, because you are

going to spend noney one way to hopefully save in the

ot her way.

And it is only going to be that vyou
eradi cate the polyps. Anything else is really --
there still would be a surveillance program unless

maybe you did the situation that David is talking
about, and study that subset of patients who have nore
hi gher profile polyps.

That is, large polyps, one sononeter or
nore, that have a tubulovillous conponent, and then
when you are looking at 3 years or at 5 years, you
find that there is only small polyps, and a decreasing
nunber of polyps, and those only have a tubular form
that m ght be inportant.

But unless you eradicate the polyps so
that you don't see anything, | don't think any
gastroenterol ogi st would be confortable of extending
t he surveill ance program

CHAl RVAN WOLFE: Dr. Lippnman first.

DR LI PPVAN: Yes. Il will give you the
short answer to 3(a) on this. | think the issue of
SAG CORP
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increasing the intervals that we are talking about
here is really not on the table, certainly not at this
point in ny view

| nean, that has to be shown. |  mean
once you establish sone efficacy of the agent, then
you could do a study to see if changing the interva
has an effect. | think the issue here, and that's why
| keep hitting this issue of what would you feel
confortable leaving, is that if polyps are renoved,
for whatever reason when you are in there, | am
presum ng that the gastroenterol ogist feels that they
are doing sone benefit to that person, and not just
because they are there.

Now, if | am wong, correct ne, because
there is toxicity to that, and there is expense to
that, and there is a lot of issues to do this. So |
guess what | am trying to get at is if polyps are
sonet hing that we feel or the gastroenterol ogist feels
needs to be treated, and you have an agent that
decreases pol yps 50 percent.

And so instead of 10 every 3 years, they
are getting 5, renoving 5 less polyps, is that of any
benefit to someone, in terns of potential adverse
conplications, or costs, or others.

DR METZ: Can | respond to that? | think
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the issue not so nmuch is that you are going to have
five chances of closing a perforation or a bleed, as
opposed to 10 chances. | amnot |looking at it in that
sense.

What | am saying though is that if 3 years
down the pike after you run the agent, you find fewer
pol yps of snaller size, that to me suggests that you
are nmaki ng an inpact on the ultinmate outcone.

| would not stretch out ny surveillance
until the next few studies have been done to show ne
that in fact that does translate into a better
out cone.

DR LI PPVAN: | agree conpletely, and
that's why the issue of increasing intervals 1in
surveillance is a third or fourth generation study,
and that has to be studi ed separately.

| would not feel confortable based on
activity in atrial like this doing that, but again if
you decrease in nunber, you are decreasing the size,
and presunably you are decreasing the potentia
conmplication and cost to the patient, and that is what
| amtrying to clarify.

CHAI RMAN WOLFE: It actually could be the
same study if the study is extended. |If the study is

extended, and it is like two colonoscopies, 3 and 5
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years, and you see that is how the original study was
done, was to go from1l to 3 years weren't they? Dr.
Ransohof f, weren't you involved in those studies?

DR RANSCHOFF: No, | think you are
probably tal king about the National Polyp Study, and
they just did prolonged followup to nmake the first
deci si on about extending --

CHAI RVAN WOLFE: That's what | am sayi ng,
about a prolonged followup and you see that one did
not have any benefit over three. Isn't that the way
that it was done?

DR RANSOHOFF: That was a clinical tria
to | ook at one and three, and they found no difference
bet ween either group

CHAI RVAN WOLFE: So if a study is done
here with a chenopreventive agent, and there is no
advant age doing 3 over 5, for exanple, then that woul d
provi de evidence that you could potentially in the
same trial -- well, that is one of the next questions.

DR RANSCHOFF: But woul dn't you need to -
- just so that | can understand. Wuldn't you need to
have a study that one armwas designed with the active
agent and long interval and the other arm was a
standard interval ?

| mean, wouldn't you need to do that study
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to really answer that question? And | don't know how
that could be done within the studies that we are
tal ki ng about .

CHAI RVAN WOLFE: Dr. Col dstein.

DR GOLDSTEIN. A quick comment. Not only
would it be interesting to see the reaction of ethics
committees, but | can only imagine the agonies of
witing an inforned consent form which says sonething
like we may |l eave a polyp in. O two.

CHAl RVAN WOLFE: Dr. Furberg.

DR FURBERG | think the question has
broader inplications. It is very difficult from a
design point of view to just |ook at efficacy. You

really need to weigh efficacy versus safety.

If you lower the bar, and you can claim
success, and if you reduce a frequency of polys just
by a tiny bit, the trials that you are going to do
will involve just a few hundred patients followed for
a couple of years, which is inadequate for a safety
eval uati on.

So you really need to weigh the two and
set the bar a little bit higher, and so you get good
safety information, which is equally inportant.

CHAl RVAN WOLFE: Ms. Roach

M5. ROACH  Wien | was thinking about the
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i nformed consent nyself, and there is information in
the packet that talked about the inpact of the
chenoprevention agents on polyp developnent that
sonetines led to flat |esions, or smaller polyps.

And if | was reading sonething like that,
and it said, well, we are really looking for big
pol yps and we are giving you sonething that will nake
the big polyps maybe be smaller, but we are not that
worried about small pol yps.

This is just this inherent contradiction
that | don't think is going to be very clear to
peopl e.

CHAl RMAN WOLFE:  Dr. Baron.

DR BARON. Yes, | would like to sort of
make the conversation a little nore practical, in the
context of trials. |In these studies, in the Nationa
Pol yp Study, or any of the chenoprevention trials that
have been described here, all the end point polyps are
smal | .

The nedi an size of the end point polyp is
3 mllimeters, 3 or 4 mllineters. There is a
practicality issue that is quite serious if the only
end point of relevance is defined as a polyp of, say,
over one centineter.

In these populations under col onoscopic
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surveillance, they are very, very uncomon. That may
or may not be a problem | think it is not a problem
because of what | said earlier, that histology really
dom nat es si ze.

And that really needs to be kept in front
of us as we go ahead. There is practical experience
in several chenoprevention trials regarding what
hi stol ogy nmeans in the context of these interventions.

So in the studies that we have done that
have shown positive benefit, and that is aspirin and
cal cium we have found that the benefit is roughly two
or three-fold increased when you | ook at tubul ovillous
or cancer.

Consequently, for exanple, for calcium we
see an 18 to 20 percent benefit for all adenomas, and
40 or 50 percent benefit for tubulovillous or cancer.

And evidence |like that provides a very good context
to understand how calcium is affecting the whole
process of carcinogenesis.

But it would be very inpractical and a
|arge mstake to say that only |arge polyps could be
useful as end points in chenoprevention trials of this
sort.

CHAI RVAN WOLFE: Can | try to translate

your answer if you don't mnd? And if | am wong,
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pl ease tell me. To translate what you are saying, you
are saying that every polyp is an inportant polyp in a
trial like this.

That you are saying that your answer for
nunber one, for the first part of question nunber one,
is conplete suppression isn't the only answer. O her
paraneters are inportant, and that neans we have to
t ake the pol yps out and exam ne them m croscopically.

DR, BARON: | think that is right. Just
as in blood pressure, you don't say the bl ood pressure
nmedi cation is a failure if it doesn't reduce everybody
to a blood pressure of 110 over 60.

And in this circunstance, if you reduce
the nunber of adenomas in a neaningful way, and
particularly if you can reduce the advanced histol ogic
features, then with that proviso | would agree with
your clarification.

CHAI RVAN WOLFE:  Scott.

DR LI PPVAN: And | don't want to be
redundant, but since we are not voting, | just want to
say that | agree with that conpletely. | think until

we know nore about the biology of these adenomas, for

the reasons that you have raised, | would count them
all.
But | would based on current |evel of
SAG CORP
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science include pre-specified secondary anal yses that
include what we would consider nore aggressive by
hi st ol ogy and so on.

And clearly if we had the unexpected
finding, and I don't know if any of this that has been
shown in chenoprevention, but the hypothetical that
sonmehow you are accelerating the nore advanced ones
you woul d be able to detect that.

So although it is a hypothetical concern
| know of no data at all in chenoprevention that that
has been shown.

CHAIl RVAN WOLFE: But you still agree that
it needs to be -- that this is a hypothetical that we
need to | ook at?

DR LIPPVMAN.  On, absolutely. 1 think we
should look at it in these studies, but as John said,
| would use all of themas the primary end points, and
do the biology, and have pre-specified secondary
anal ysis based on what we know, |ike histol ogy, which
we think is associated with nore aggressive di sease.

CHAIl RVAN WOLFE: Dr. Camlleri.

DR CAMLLERI: | amstill struggling with
trying to decide what is the nost appropriate primry
end point though. Dr. Kramer has asked us to consider

the conpl ete di sappearance of polyps, and perhaps the
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proportion of patients who have conpl ete di sappearance
of polyps would be a nore meaningful end point in the
context of prevention, rather than in a therapeutic
node.

| f we consider today's agenda pertains to
chenmoprevention, | wonder whether the discussion
should at |east consider the point that you raised,
Dr. Kraner, because to ny mnd, for instance, a 20
percent difference in the proportion of people who are
completely cleared or don't develop anything after an
initial and conplete clearance of the colon, that
woul d be a very significant difference in ny opinion.

CHAl RVAN WOLFE: Dr. GCeller.

DR CELLER | think that is a wonderful
end point, but I think it my be a premature one. I
think we are at a point now where from what | have

heard today that we take these individuals, and we
clean them out, and we put them on -- we random ze
them to a chenoprevention agent, versus control, and
possi bly pl acebo.

W treat for a certain period of tine, and
we may do internedi ate col onoscopies to nake sure that
we did a good job the first time. And then at the end
of the day, which will be fromwhat | hear here 3 or 4

years after initiation of therapy, we | ook again.
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And what we find is the end point. Now,
it could be that the proportion is totally disease
free, and it <could be sonmething to do wth the
guantity of disease rather than the nunber of polyps,
or it could be if you wish a nunber of polyps over a
certain size.

But | think I heard that that is not going
to yield too many end points. So | wonder at this
point if the size of the tunor, the total tunor bulk,
the total bulk of adenomas, is neasured sonehow and
seens to be the right end point, with other end points
as secondary end points, with plans for the future
once we know sone nore about histology, genetics, or
what ever. And possible end points for the future.

CHAl RVAN WOLFE:  Dr. Kraner.

DR. KRAVER  And so per your instructions,
| amtrying to think fromthe standpoint of FDA; that
is, what would get sonething on to the narket for sone
i ndi cati on.

So in that vain, | amont sure exactly how
to judge the maturity of an end point, because in
order to judge the maturity of the end point, you
really have to know what the natural history of that
end point is.

And do we know the natural history better
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of having zero polyps or the natural history of having
a proportion less polyps, and | don't know. | can
easily envision that if you were confident that you
woul d have zero polyps, a lot nore people with zero
polyps, it would inmediately translate into nedical
action. That is, you would not have to do as nmany
endoscopi es.

But I am not sure that you could nake the
same decision if every person had 20 percent fewer
pol yps on subsequent foll ow up. So | don't know how
to judge, quote, the maturity of that as an end point.

CHAl RVAN WOLFE: Dr. Lippnan

DR LIPPMAN.  Well, Barry, | think natura
history would be very inportant and help wus think
whet her possibly this is preventing cancer. But stil
the point is that if these lesions -- and | am not
calling them a disease, as Mke and | worked that out
at lunch, and I won't use the disease word -- that
t hese things are being treated.

And if they ar larger there is a higher
conplication rate. So again | think that everything
that we are talking about here is on the causa
pat hway to cancer. | don't think you have to know t he
exact natural history to do it if you think then

treating this particular abnormality.
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And if it is smaller, then there is |ess
complications is of value, and in terns of the issue
of prevention, one of the things that has really
haunt ed chenoprevention and cancer, and different than
in heart disease, for instances, is this idea that
prevention has to be a hundred percent conplete
forever.

And it is not the case for heart disease
preventi on. W use that sane term and so again we
will decide what we think a cut-off is, 25 or 30
percent, and that is meaningful, but | don't think we
should all of a sudden redefine prevention in the
context of chenoprevention different than what we do
for every other disease.

DR BARON: | would just like to tell
Barry that in fact both calcium and aspirin do
increase in an proportional manner the nunber of
patients that have no polyps by 20 to 25 percent, and
will decrease the proportion wth any advanced
hi st ol ogy by 40 or 50 percent.

CHAI RVAN WOL FE: Let's try to cut this a
little bit if we can, as we are getting a little bit
repetitious. But we are all agreeing that in this
type of trial, a chenoprevention trial, that every

polyp that would be seen subsequent to starting the
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trial would be taken out. Does everybody agree wth
t hat ?

So then we are al so saying that since that
is taken out that the conplete suppression is not

necessarily the goal, but it is the ideal idea, but

not necessarily the goal. So we would also |ook at
the histology of it. Is that a consensus of this
guestion?

Ckay. Al'l  other guidelines afterwards
will be decided from the results of the trial. l's

t hat what we di scussed, and is that our consensus?

DR CGELLER In particular | don't want to
specify the end point of the trials. | think the end
point that Barry is proposing is perfectly find if
sonmebody wants to take that on, but | think also a
| esser -- one of lesser clinical significance for now
could well be acceptabl e.

CHAl RVAN WOLFE: (Okay. Dr. Avigan and Dr.
Raczkowski, does that give you guidance for question
nunber one?

DR AVI GAN: | would just as an addendum
ask what the conmttee and the panelists think about
rates of recurrence of polyps on an individual, rather
than on a |lesion, basis, because we have seen

protocols where what is being scored are individuals
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who have polyps, versus individuals who do not have
pol yps at the foll ow up exam

Does the commttee feel that this kind of
end point is as stringent as the one that they have
j ust descri bed?

CHAI RVAN WOLFE:  You will have the answer
inherently by seeing the polyps that are present. |If
they don't have polyps, they don't have polyps. | f
t hey have polyps, they do, and we will take them out.

No?

DR FURBERG I think it is a very
i mportant question. | think the wunit of anality
should be the patient. W are not just |ooking at
lesions. If you look in the cardiovascular field and
the coronary arteries, and you renove one plaque and
| eave four in there, one good have you done?

You really have to consider the patient as
a unit.

DR BARON:. This is John Baron, and this
is sort of a false issue, because all the studies to
date have been anal yzed both ways. You anal yze the
proportion of patients free of neoplasia, and in plus
on type nodels you analyze the nmultiplicity.

And it is very easy to do both, but you

have to do both. Once you do one, you don't
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necessarily have the ot her.

DR LI PPVAN: And | think they wusually
correl ate.

DR KRAMER But again | am trying to
think like I am in the FDA, although | am not
qualified to be in the FDA but that is a Kkey
guestion, because yes you |ook at both, but once you
conme to the point of saying it is on the market or its
not, you approve -- unless both give you statistically
significant end points, the question is which one do
you go with, and that is another way of saying how do
you power the trial, and how many people do you need
inthe trial.

kay. Let ne propose this then. | would
like to propose that the primary end point should be
the patient free of polyps, and the second end point
should be a reduction in the nunber of polyps, and
also inherently we wll assunme -- well, we can't
assune, because that's why we are studying it -- an
i nprovenent in the biology of the polyp.

So that is our primary goal, the reduction
and a conplete suppression of polyps. Is that the
desired prinmary end point?

DR CRYER M. Chairman, this is Bryon

Cryer. | would just question whether your suggested
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primary goal is a feasible primary goal, because if
you look at the data that currently exists on the
effects of chenoprevention agents, very few of them
achi eve that goal

| nmean, nost of them are just |ooking at
partial regression, and polyps, and so | don't know
that we would ever be able to feasibly acconplish a
study in which we have | ooked for conpl ete regression.

DR. LI EBERVAN: | agree with that. I
think that if we accept that the polyp bearing
popul ation has a greater risk of developing cancer
than the non-polyp bearing population, then it seens
to nme that a reduction in the burden, which could be
guantitatively in nunbers or qualitatively in
hi stol ogy, is a desirable end point.

And | think holding it to the highest
standard of conplete elimnation, | agree that is
probably not going to be feasible.

DR. BARON. As | understand what conplete
elimnation means, it is a conplete elimnation in
sonme patients. So what | think the <chair was
referring to was a positive study would be a study in
whi ch the proportion of patients with no polyps at the
end of the study is increased, and that is definitely

a feasible end point, because it has been achi eved.
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But | think what you may be referring to
is a hundred percent efficacy; that is, in every
single patient, and that is a different issue.

CHAI RVAN  WOLFE: I was referring to
exactly -- and thank you for the clarification, and we
have clarified each other now.

DR LI PPVAN: But | do believe that they
are both viable end points, but | would reverse what
is primary and what is secondary, because different
than heart disease -- you know, this is a multi-focus
pr ocess.

I nmean, when you treat soneone's
chol esterol, that represents the whole body and the
ri sk, but each individual area and polyp is its own
i ndependent risk of cancer and being treated
i ndependent | y.

So | think your point is a very valid one,
and should be a mjor pre-specified secondary
endpoint, but | would use polyp burden as the primary
end point.

M5. COHEN: | want to nake sure that |
understand what you are saying, that you should not
attenpt to cure every polyp that you see if they are
endenomat ous, or anything else, but you should take 80

percent or 90 percent?
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That's very cynical. | should think that
you woul d want to do the best you can, and you are not
going to be totally effective, but the highest |eve
is what you should hope to achieve. And if you don't,
that's too bad, but you have tried. But that is very
cynical for the patient.

CHAl RVAN WOLFE: Dr. Celler.

DR CELLER I am suggesting that wi se
m nds may di sagree on this issue of primary end point.

| think we have two and | think they are both
acceptable, and I think let the trial designer choose
which is primary and which is secondary.

CHAI RVAN WOLFE: FDA, do you want us to
make a recommendation which should be primary and
whi ch should be secondary or are you happy wth just
saying they are primary and secondary, and you choose
t he order?

DR RACZKOABKI :  No, | think we have heard
enough on this particular issue. It does sound I|ike
that there is sonme diversity of opinion. Thank you.

CHAI RVAN  WOLFE: W will nmove on to
Question Nunber 6. In random zed placebo controll ed
cl i ni cal trials of CPAs uses an adjunct to
col onoscopic screening or surveillance, what would

represent a clinically nmeaningful effect, size, for
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(a) reduction of benign adenonas,

(b) reduction of pre-malignant | esions;
(c) reduction of colorectal cancer; (d) increase in
the tine interval between colonoscopies; and (e)
reduction of conplications associ at ed.

| would like to start with Dr. Levin to
answer this question.

DR LEVIN M. Chairman, | am going to
start with 6(a), and I would like to use two sources
for the response. The first is the docunment that is

referred to in the general dinical Cancer Research by

the I EN Learned Committee.

And it states that a 30 percent reduction
in the nunber of adenomatous polyps found in patients
treated with an intervention agent, conpared wth
pl acebo three years after an initial polypectony,
woul d be consi der ed evi dence of clinical
ef fectiveness. It goes on further to discuss the size
and statistical probability of such a trial.

The study with which | am nost famliar
with, and which I am lead co-Pl on, it is possible
within a large scale trial of fifteen hundred patients
to design a study ained at |ooking at 35 percent
reduction or greater, within a 94 percent power, using

a 3 to 2 random zati on.
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So | would answer that question by saying
that we should be | ooking for sonmething in that range,
35 percent or greater reduction in adenonas, the
nunber of adenonas.

DR CRYER | would ask -- | noticed that
recomrendation as well, and both you and Dr. Gordon
previously made that, and on each presentation
wonder ed how the 30 percent nunber was arrived at.

And what is so magi cal about 30 percent to
allow it to be clinically relevant is kind of the
greater question that | have. I nean, it is a
reasonabl e goal with regard to statistica
eval uations, but I amnot quite sure of howit relates
to -- of how it inpacts the clinical relevance of the
i ssue.

Well, the design of trials as you well
know, and as we all recognize, depends on a nunber of
factors. It depends on the effectiveness of the
agent, and the nunber of people at risk who mght be
interested in being involved in such trials.

And the tinme span of the study so that it
is feasible, and that it can be run in a way that
woul d allow one to test the value of an intervention

The particular end point being sortful has to be

reasonable enough to be achievable, and not
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excessively high so that it can never -- that the goa
can never be reached or never nounted.

This kind of |level of effectiveness is the
one that a nunber of individuals feel can be achieved
within a reasonable period of tine, and speaks to the
potential for the background m s-rate of col onoscopy
bei ng around sonewhere between 10 and 20 percent.

And this would enable one to detect an
added benefit over that of about 35 percent.

CHAI RVAN WOLFE: Bernie, could | ask you
to pl ease just answer -- you gave the rationale, and I
want you to do that, but answer all five questions,
and then Dr. Cryer is going to answer them and the
rest of the commttee.

DR LEVIN Thank vyou. As far as the
second issue, the reduction of pre-nmalignant |esions,
| do have a strong bias on this question, because I
believe that at this stage of our knowedge it is
inpossible to tell the lesions that are not on a
neopl astic or on a bad neopl astic pat hnay.

| don't think there are any good adenonas,
and so at this point I would have to give the sane
answer for that question as | did in (a). If it were
possible to do a study looking just at advanced

adenonas, that answer m ght be different.
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But as we have known from several studies,
including the VA study which Dr. Lieberman presented
the incidence of advanced adenomas is sufficiently
uncommon as to make any kind of clinical trial, which
is what we are tal king about today, unlikely to ever
been acconpl i shed.

Reduction of colorectal cancer is again a
hypot heti cal question, because there is no evidence
yet to bring to that. I would guess that any
reduction of colorectal cancer would be worthwhile
because of its profound inpact on the people in whom
it would be found or not found.

As far as increasing the tine interval
bet ween col onoscopi es, possibly a 50 percent increase
intime interval would be neaningful, both froma cost
poi nt of view and fromreduction of conplications.

Dr. Lieberman presented data from the VA
st udy on t he conpl i cati ons associ at ed with
pol ypectony, estimating those to be between 0.3
percent, in terns of severe gastrointestinal and other
conmplications, and perhaps ranging up to 0.5 percent.

That is in a very expert group of
investigators |argely speaking. This is a VA study,
and people there have done hundreds or thousands of

t hese procedures, and | would hazard a guess that in
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the real world, although the data is clearly not
avai | abl e yet, although the core database may give us
sonme of that.

That t he conplication rate is
significantly hi gher and t hat woul d i ncl ude
unsuspected cardiovascular deaths that mght be
associ ated with col onoscopy.

So | think that again sonething I|ike
between 25 and 50 percent reduction of conplications
woul d be a very wort hwhil e goal.

CHAI RVAN WOLFE: | amjust going to repeat
the nunbers that you gave, Bernie. For (a), you gave
30 to 35 percent, and the sane thing for (b); and for
(c), quote, any nunber; (d) an increase by 50 percent
inthe time interval; and a reduction in conplications
by 25 to 50 percent. |Is that correct?

DR LEVIN. Correct.

CHAI RVAN WOLFE: Dr. Cyer.

DR CRYER Wth regard to (a), it seens
to me that what is generating the 30 percent argunent
is an argunent based upon feasibility of a conduct of
a study, rather than any strength of that nunber's
relevance to other clinical out cones, such as
col orectal cancer reduction.

| say that's fine, because otherw se we
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would never -- and although obviously there is
di sadvantages to that approach, we would never get
t hese studies conducted if we were not -- if we did
not select a feasible end point, such as the 30
percent goal .

Also in the way that | have kind of
reviewed the data, it seenms to be reasonable based
upon the ms-rate of colonoscopy. So as Dr. Liebernman
reviewed for us, if you assunme that 20 to 25 percent
of colonoscopies will mss or 20 to 25 percent of
pol yps mssed on colonoscopy, then an intervention
which reduces 30 to 35 percent of polyps would seem
reasonabl e in that conparison.

| also look at this issue qualitatively,
inthat it seens to ne fromwhat | have heard that all
pol yps don't carry the same risk, and Dr. Liebernman
also outlined for us that the small polyps wthout
advanced testal ogi cal features seem ngly have or carry
the sanme risk for colorectal cancer as the general
popul ati on.

So what is nore inportant to nme than the
absolute quantitative reduction really would be the
qualitative reduction in those polyps that have
advanced hi stol ogi ¢ features.

So those would be ny responses, and |
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would agree basically in the 30 to 35 percent
reduction for (a) and (b), with the caveat that it
would seem to ne to be desirable to have a greater
enphasis on qualitative histologic features, rather
than all polyps, which may not carry the sane cancer
risks.

Wth regard to (c) and reduction of
colorectal cancer, Dr. Levin gave us a 50 percent
reduction as a potential goal, and | would say -- oh,
you said any, and | woul d agree.

Any reduction, with the caveat that that
reduction be in excess of any other norbidity that
woul d be attributable to the chenopreventive agent.
So, for exanple, if a chenopreventive agent had an
excess norbidity of cardiovascular deaths, you would
like to have that be in excess of the -- you would
like to have that be | ess than the cancer reduction.

And for the tinme interval, | don't think
we have the data, and for reduction in conplications
associated wth polypectomes, any reduction in
complications | think would be desirable.

CHAI RVAN WOLFE: So Dr. Cryer pretty nuch
agrees with Dr. Levin, except that you are not willing
to put a nunber on the change in time intervals. You

would like to note that there would be sone, |
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suppose, from the study if we could get that
information, but it is not necessary for the initia
study you are sayi ng?

DR CRYER Right.

CHAI RVAN WOL FE: Ckay. And again as far
as the benefit risk ratio, that is going to be
di scussed subsequently, and | also wanted to bring up
one point. That although it is paranmount to all of
us, let's -- and please keep this in mnd what our
charge is, and | think it is a very inportant point to
| eave cost out of it.

Leave cost out, and that we are saving
costs by decreasing the nunber, that will be inherent
to the study, but that is not our charge. So again
t he nunbers that we have on the table so far are about
a 30 to 35 percent risk, a decreased risk in the
devel opnrent of benign adenonas, particularly the
| esions, and any risk in cancer is okay.

And (d) and (e) are a little bit open to
guestion. And again one last thing. | want to again
poi nt out that these studies are not going to be-all
and end-all. They will be a prelude to working with
the NCI for Phase IV studies to determne all these
guestions with a better degree of certainty.

DR LEVIN Can | clarify one thing,
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pl ease? | am not sure that you nmeant this, but | did
not want to inply that | had said it. | do not
believe that these criteria need to be satisfied by
the first trial.

| think these trials inherently are
sequential, and they are built on prior know edge. So
| still believe that the first primary data needs to
be the reduction in the nunber of adenonas.

And as Scott Li ppran said earlier,
subsequently we can begin if we have data that | eads
us in that direction, and only if we have data that is
positive, can one begin to | ook at sone of these other
potential benefits, such as extending the interva
bet ween col onoscopi es.

CHAI RVAN  WOLFE: Dr. Lippman and Dr.
Ri chter.

DR LI PPVAN: Bryon, just to clarify,
because any tine you try to come up with what you
think is a reasonable effect to be clinically
beneficial is | think a little bit subjective.

| mean, it is always an issue that if you
really pin soneone down that it is hard to define
But I was interested just internally in the
consistency. In ternms of the reduction of these -- or

the decrease in the nunber of these pre-nmalignant
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| esions, you want 30 to 35 percent. But yet you said
any reduction in conplications would be inportant.

And if these prenalignant |esions that are
bei ng renoved are directly related to conplications, |
think maybe that mght help us feel nore confortable
about a clinical benefit.

You m ght feel nore confortable about a 30
percent clinical benefit, assumng that is sonehow
rel ated to conplications.

DR RICHTER Well, | would actually Ilike
to see anot her end point, because | think w thout that
end point, you cannot answer (d) and (e).

And that is the reduction of patients who
absolutely have no |esions, because only if you have
on lesions can you talk about extending col onoscopy
intervals, or can you talk about cutting down on the
nunber of conplications from col onoscopy.

As the studies are designed now, They have
a baseline, and probably won't have a one year any
| onger because we can't get sonebody, a third-party
payer, to pay for it.

And then you are going to have a
col onoscopy at 3 or 4 years, and you are not going to
be able to address any of the things about

conmplications or nunber of colonoscopies, unless one
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of the end points is the absolute nunber of patients
that have a totally clean colon at that second
col onoscopy.

CHAl RVAN WOLFE:  That's correct, but | ook
at the question. The question actually again is what
woul d represent what you woul d consider a significant
benefit for these paraneters. Barry.

DR KRAMER Al though the question is
here, that is, the reduction of colorectal cancer, the
way that | aminterpreting the flow of the discussion
is that it is really a meaningl ess question.

Because if you say -- we have to watch
out, because if you say any decrease in colorectal
cancer, that mneans that one extra colorectal cancer
death in the control arm which also neans if it went
t he ot her way, one extra death woul dn't be okay.

So it is not really a meaningful question
at this point. W just don't -- you know, if the
consensus is that is not one of the end points that we
| ook at, fine. But to nme to really notice any
di fference, you would need an infinite sanple size.
And one death in each direction isn't meani ngful

CHAI RVAN WOLFE: Bernie, do you nean a
statistically significant decrease; is that what you

meant ?
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DR LEVIN. Yes, that's what | neant, was
any death outside of the confidence intervals. So if
it was statistically significant, then | think that
one increase or decrease would be inportant.

DR KRAMER That's fine, but | think that
is not a practical question here, because we are not
even comng close to those end points at this point.
If by some mracle it happened, you would have a rea
winner, but | doubt it would be a legitimte end
poi nt .

CHAI RVAN WOLFE: Then, Barry, what woul d
it be then if we had that? Let's say that we had a
decrease and we did a trial, and the trial we decided
was to look for a decrease in the nunber of polyps,
and we detected a decreased nunber of cancers, what
woul d you consider significant if it just happened to
show in the trial?

DR. LEVI N: In the very unlikely
circunstance that a mracle happened, then | would
| ook for statistical significance, of course.

CHAl RVAN WOLFE:  Nancy.

DR METZ: I wanted to ask one question
about what do you mean by neani ngful effect size? W
all I think have taken that question to represent the

nunber of polyps. Can you talk about an effect size
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in terns of reduction in size of polyps?

So let's say your control group devel ops
pol yps that are on average are 3 millinmeters in size
at four vyears, but your therapeutic group devel ops
pol yps that are on average seven millineters in size
at four years, would you consider that meani ngful ?

And | woul d suggest yes, but | don't know
if you actually neant that with that question.

DR AVI GAN: Vell, | think just sort of
integrating what was said before about biology, and
the fact that histopathy and ot her biological markers
at the end of the trial will be taken into account, we
could certainly weave in also size, but wth the
caveat that once patients are on a drug, the size
al ong may not speak to what the |esions are under the
m croscope.

But we would be open-mnded about al
t hese kinds of characteristics.

CHAI RVAN WOLFE: Dr. Celler, did you want
to comment ?

DR GELLER  Yes. | just wonder that if
in the duration of the trials that we are discussing,
given that we clean out patients initially, | would
think that we are extrenely unlikely to find a

reducti on of colorectal cancer.
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In fact, we may be unlikely to find any
colorectal cancers. So | amnot sure if at the stage
that we are at now that this is an end-point. | mean,
| want to say that | don't think | want to nake
demands on it.

CHAI RVAN WOLFE:  Again, | wll be bold.
That we are going to reconmend to you that we can
answer (a) for you, and anything else is a bonus. How
does that sound?

DR CELLER  Well done.

CHAI RVAN WOLFE: So we are reconmendi ng a

decrease in a 30 to 35 percent reduction. Ch, I'm
sorry, | spoke too soon.
DR BARON | would like Bernard to

clarify if he <could your clarification of your
original statement, where you said that you didn't
mean the 30 percent for the original trial.

Did you nean that as a single agent alone
shouldn't be held to a 30 percent standard, or could
you restate your anmendnment to your original statenent?

DR LEVI N: You are restating ny
clarification of your anendnent of ny clarification.
So, I'msorry that | wasn't clear. | neant that you
should be able to denonstrate a 30 to 35 percent

decrease in the nunber of benign adenomas at year
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t hr ee.

DR, BARON: Ckay. So the cel ebrex study
that you did in FAP wouldn't qualify, although this is
a different disease.

DR. LEVI N: D fferent di sease and
di fferent circunstances entirely.

DR, BARON Now, could you advise ne of
what you would recommend regarding an agent that |
have worked with, which is calciun? There was a 20
percent reduction in overall nunbers of adenomas, and
a 25 percent reduction in the nunber of adenonmas, and
a 40 to 50 percent reduction in tubulovillous or
vi | | ous adenomas, or cancer?

Wuld you recomend that that not be
approved were that to cone before the FDA?

DR LEVIN If I were qualified to serve
on the FDA, | would take that seriously. | think that
it approximtes the 30 to 35 percent, and particularly
because it seens to have an effect on the adenonas
which we believe to have possibly nore biologica
i mport ance. But yet then it doesn't neet your 30
percent --

DR LEVIN It cones close, but | would
need to |l ook at it.

CHAIl RMAN WOLFE:  No cigar. Dr. Lippnan.
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DR LIPPMAN. | think this is why it is a
little dangerous to pick percentages. | tend to be
nore conservative and would go nore negative, and
woul d go | ower. But | think it directly relates to
the toxicity of the drug. Quite frankly, if | were
reviewing the calcium data, given the safety profile
and everything that we know, | would vote to approve
it.

If the drug had nore toxicity, and the
drug caused hearing loss, | would want a hundred
percent. So |I think it does very nmuch depend on the
activity, but sonmething as safe as calcium wth data
as strong as that, | personally would have approved
it.

CHAI RMAN WOLFE: Can we say -- we are all
pretty much in the sane range, and there are not big
di fferences here, but how about we say a 25 to 30
percent range, taking into account the risk benefit
rati o? Does that sound like a pretty good answer?

And everything else -- as for (a) and
everything else is a paraneter that should be
investigated, and if there is anything there, it is a
bonus. Oherwise, (a) is what we really aim to
achieve in an initial trial?

DR FOGEL: VWhat about the effect of
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hi stol ogy, which I think was just alluded to? |If you
see a 40 percent reduction in tubulovillous adenonas,
even though the overall effect nmay be only 10 or 15
percent, would that nerit the drug being approved by
t he FDA.

CHAl RVAN WOLFE:  As opposed -- well, vyour
guestion is let's say there is absolutely no
reductions in the nunber, but the secondary end point
i s achi eved?

DR FOCEL: The nore serious histologic
conditions, their incidence is reduced.

DR CRYER | think that was the point
that | nade earlier, and | think that that is actually
a very inportant point. Even if you only get 5 to 10
percent reduction in the small non-histologically
advanced polyps, which we are told have very little
i ncreased risk of cancer, what is nmuch nore inportant
is this nmuch greater 40 percent risk in the
hi st ol ogi cal | y advanced | esi ons.

CHAI RVAN WOLFE: | think everybody agrees
t hat what was brought up though was that divergence is
highly unlikely. If we were to investigate it, it is
a highly unlikely divergence, is that correct, over on
this side?

So it probably would still be considered a
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secondary end point, and a very inportant secondary
end poi nt, but neverthel ess secondary. Dr. Ransohoff.

DR RANSCHOFF: | think we should give the
FDA a | ot of wi ggle roomhere, and not get hung up too
much on a nunber one issue, and it has to do wth
whether a drug is really safe, and then we can be
satisfied with a smaller risk reduction.

The other issue is if it is for a group of
peopl e that has a high absolute risk, a small relative
risk reduction can translate into a l|arge absolute

risk reduction. So I think we should given themroom

DR LI EBERVAN: | would like to take a
slightly different view, and | think this is an
i mportant point. Let's say there was a drug that

produced absolutely no reduction in adenoma nunber or
si ze.

But produced a qualitative benefit by
significantly reducing the nunber of polyps that had
those changes or high grade dysplasia, and | think
that woul d be an extraordinarily inportant finding.

And it would inply a conpletely different
mechani sm of action than we have been hypot hesi zi ng,
but I think that would be in ny mnd probably nore
important in sone respects than the reduction of snall

adenonas.
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CHAl RVAN WOLFE: Let's cone back to Anil
and let nme ask you this question. Don't you think we
shoul d denonstrate that first in a pre-clinical study,
that there is such a drug that decreased the
bi ol ogi cal behavior and biol ogical aggressiveness of
the tunor without affecting the size or the growth of
it?

DR RUSTA@: Well, I would echo what you
said earlier, that it would be unlikely to have this
di vergence of affecting histology wthout affecting
nunber and/or si ze.

CHAI RVAN WOLFE: You want a pre-clinica
study to | ook at that?

DR RUSTA: | would agree that inevitably
that all of these agents are going to be studied pre-
clinically, but it would be inportant to incorporate
these end points secondary in nature in a hunman
setting as well.

CHAl RVAN WOLFE: Dr. Lippnman first.

DR LI PPVAN: Well, at least in ny
experience, and | would direct ny coment to that,
that if that really happened, it would be very tricky,
because you are really stuck with your primary end
point, and you just would |ike your secondary end

points to be consistent.
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So you would be nore concerned if you did
nmeet your end point, in terns of overall adenomas, but
you accel erated the nore aggressive, |arger ones.

You know, the fact that you had a drug
that only worked on the larger ones, or the nore
aggressive histology on the other ones, would be again
a first for chenoprevention.

| nmean, it would be extrenely unlikely,
but if you had sone reason to believe it, you could
pre-plan that. But | don't know of Rick has any
comments that if the secondary end point was SO
unusual like this whether -- because then you are
al ways dealing with the possibility that it could be a
chance finding if it wasn't powered for that end
poi nt .

DR. PAZDUR: Well, statistically we
generally don't | ook at secondary end points until the
primary end poi nt has been achieved.

So one would have to -- this would be
somewhat of a review issue to be honest with you, but
statistically, generally this trial has to neet its
primary end point before we even start |ooking at
secondary end points.

Here again it really would depend on the

review i ssue, but one thing that I want to nake clear
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here, that a 30 percent or some percentage reduction
yoo-hoo -- Chairman, yoo-hoo, that at a certain
percentage reduction, you are saying in polyp nunber
woul d constitute enough evidence for approval of a
drug for chenoprevention, and this was the point that
you were trying to nake here.

CHAI RVAN WOLFE:  Yes.

DR AVI GAN: Just since Dr. R chter
nmenti oned the point that patients who do not have
polyps is another inportant -- at the followup
col onoscopy, is another inportant end point.

Certainly from a practical perspective,
and we are talking about effect size, and what does
the commttee feel about what would be as reasonable
effect size for at foll owup colonoscopy for patients
who are free of polyps?

CHAI RVAN WOLFE: Do you want to take a
stab at that, Dr. Col dstein?

DR GOLDSTEIN: Just a quick question. |
am not sure that | heard Dr. Rustgi correctly about
t hese drugs do not have a preclinical investigation.

CHAI RVAN WOLFE: No. W were both saying
that if we are going to look at the unlikely event
that a drug is affecting the biological behavior and

causing a less aggressive histol ogy, and |less
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aggressi ve biological behavior, wthout affecting its
growt h characteristics, that would have to be shown in
a pre-clinical study that there is no drug like that
so far.

And so even before you would pick that type of --

DR. GOLDSTEIN:  Thank you.

VB. CCOHEN: I have heard cal ci um
mentioned, and | have heard statins nentioned, and |
have heard aspirins nentioned. It seens to ne that

included in this study, whether it is through norma
control or sonething, that you have a chance to | ook
at your graph as to what the CPAs do, and what these
other things do, because | am curious to know about
the effects of this.

And it mght be a lot |ess expensive for
consuners to have that kind of treatnment. So | think
that has to be included. And may | ask another

guestion? Are we also supposed to be talking about

risks involved in all of this? | have not heard it
nmentioned yet, in terns of other issues, and | would
like to talk about adverse -events when it is

appropri ate.
CHAI RVAN  WOLFE: W wll be comng to
risks and we did nention risk, taking into account the

percent increase over basal that we are tal king about
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for an increase for inprovenent.

The risk benefit analysis nust be included
in that overall analysis. Dr. Avigan raised a
guestion, and | think we have pretty much answered the
guestion regarding that (a) is the nost inportant
aspect of this question, and we have to show reduction
of beni gn adenomas, and everything el se would be sort
of a bonus.

But he would like to know what kind of
bonus would you like to see for (d). Wat would you
consider an increase? If we could increase the
interval, because again, although we are not talking
about cost here --

DR AVI GAN: No, what | asked was the
percent reduction in the nunber of polyp free patients
at foll ow up.

CHAI RVAN  WOLFE: The total nunber of
patients?

DR AVI GAN: Wen a patient is the unit
rather than the |esion

DR BARON. | thought that is what we were
tal ki ng about .

DR AVI GAN Were we tal king about polyp
nunbers, scoring average polyp nunbers, or were we

tal ki ng about patient nunmbers? | think we need to be
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clear on that.

CHAI RVAN WOLFE: | thought we had deci ded
pol yp nunbers is what we had deci ded.

DR FURBERG No, | think there was a
split view on that. Clearly, we should use the
patient as the unit of analyses.

DR, HOUN: kay. Let's say -- we heard
the percent reduction for polyps as the unit of
anal yses. What about for patients, polyp-free
patients?

CHAI RVAN  WOLFE: How about polyp-free
patients? Do we have a nunber for that? That is not
one of the questions here, but --

DR CELLER Well, let's make sure that we
have the first one straightened out. | understood
this to nean that you can count the nunber of polyps
in each patient, and that is the outcone, and you can
have a 25 to 30 percent reduction in that, and that is
one way to do it.

Another way to do it is to consider

sonehow total tunmor burden to be the outcone, and to

sonehow add up the sizes or -- no? No?
CHAI RVAN WOL FE: | want to bring up that
not all of us are col onoscopists. But the average

pati ent doesn't have 25 or 30 polyps. W are talking
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about nost patients having 1 or 2, or 3 polyps.

DR CELLER W are tal king about percent
reduction on average over the popul ations.

CHAl RVAN WOLFE:  Again, the question that
we answered initially was the nunber of polyps. So
the total nunber of polyps decreased in the study by
25 ot 30 percent. W all canme up with that nunber.

Now the question the FDA would like us to
answer are how many polyp-free patients would you like
to see; is that correct? |Is that the question that
you would i ke us to answer for you?

So, Bernie, do you want to take a stab at
that question and Dr. LaMont after that.

DR LEVIN Il would like to ask for
clarification. Are you talking about the nunber of
people who entered the study because they were
eligible, and who had an adenonma, or 1 or 2, or 3; and
then at 3 years were found to have no adenonas.

And you would |ike to know whet her we want
to propose a secondary end point nunber for that group
to use as a nmeans of deciding whether sonething is
effective or not? | am not sure that | understand
entirely your question.

DR, HOUN: | think in the first question

di scussed that there was sone split, in terns of view,
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on should the unit of analysis be patient versus total
nunbers of pol yps reduced.

And so in recognizing that there is a
di sparity there, if we just discuss the first half, in
terns of 30 percent reductions and total nunbers of
polyp lesions; and now the second half is discussing
what is the percent reduction for if we are | ooking at
the unit of analysis being the patient who are polyp-
free at 3 year follow up.

DR CELLER I would just 1like another
clarification. When you talk about these percents,
you can tal k about the percent relative to base line.
So you had three at base |line and none at follow up.
You had three at base line, and you had five at
f ol | ow up.

O you could talk about the percent at
followup, or you can talk about the difference in
percents. So | would like to know what we are talking
about here, please.

CHAI RVAN WOLFE: If | could clarify this.
Your question nunber one, we answered that; the
percent reduction in polyps. You want to now know t he
percent of decrease in total nunber of polyp-free
patients; is that correct? Is that what you would

li ke to know now?
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DR HOUN: In question nunber one, there
were differences of view, in terms of what is a
clinically meaningful --

CHAI RVAN  WOLFE: Wll, 1(a) for this
guestion, and nunber of the reduction of polyps. Now
for (b), and there is no (b). So this is a question
of how many pol yp-free patients would you like to see?

DR HOUN: For percent?

CHAI RVAN WOLFE: No, polyp-free is what
you are saying; is that correct?

DR RACZKOWEKI : I think what we are
interested in seeing is the -- and hearing from the
committee is what difference in the proportion of
patients at sone time point would be free of polyps
bet ween the two treatnent groups.

In other words, sone people you could
consider to be conplete responders at 3 years or
what ever, and other people would not be conplete
responders. And so what difference in percentage of
conpl ete responders would you want to see in a drug
group, versus a placebo group?

CHAI RVAN WOLFE: Dr. LaMont, do you want
to take a stab at that?

DR, LAMONT: | was going to say that there

is data in our handout here from the National Polyp
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Study, and | inmagine that David Liebernman probably has

nore right on the tips of his fingers and others

around the table here.

But nost patients have one or two

pol yps,

and so this is not FAP or sonething like that, where

you are looking at the difference between,

pol yps untreated per square sonething, and 18.

say, 22

So if the average nunber of polyps per

patient is 1.5, then the nunber of polyp-free patients

and the nunber of polyps are going to be pretty close

together. They are going to be parallel, I think.

There is only a few patients that are

going to have nore than three polyps. So |

robust end point woul d be polyp-free patients.

think a

CHAI RVAN WOLFE: Dr. Baron and then Dr.

Kr aner.

DR.  BARON: | wondered if | could just

introduce a little math. Bear with me here.
think we discussed with 6(a) was the ratio
nunbers of polyps in the treated group to the
of polyps in the placebo group.

So that is a relatively reduction
broad sense of the average nunber of polyps.
how | guess we are going to interpret what we

di scussed, the 25 to 30 percent.
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Now there is another issue. VW are
| ooking at the proportion of people who are polyp free
at the year three or end point exam and taking into
account Dr. Celler's question, are we talking about
the difference between proportion one and proportion
two, or are we talking about the ratio of proportion
one over proportion two, if these effects are usually
expressed as a percent reduction?

For exanple, a 20 percent reduction. That
doesn't mean that 60 percent of ©patients had
recurrence in the placebo group, and 40 percent had
recurrence in the treated group.

What a 20 percent reduction is nore likely
to nean is 30 percent in one group and 25 in the other
group. So that is a 20 percent relative reduction.

DR CGELLER  Just a real basic point here.

That cancer people wusually think in differences,
differences in percent, and the heart people think of
what you are descri bing. So we had better be rea
careful about what we are tal ki ng about here.

DR.  BARON: Ri ght. That's right. Now,
the adenoma trials as they have been anal yzed have --
t he adenoma chenoprevention trials have usually used a
rel ati ve measure of association in sporadic colorecta

car ci nogenesi s.
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And this end point is usually the primary
end point. The multiplicity has in the past usually
been a secondary end point. That doesn't have to stay
that way, but that is the way it has been in the past.

CHAIl RVAN WOLFE:  Dr. Kraner.

DR KRAMER: So actually | think that Dr.
Avigan's question was an extremely pertinent one, and
it is an explicit recognition of the division of
opi nion that | have heard here.

Because it is ny opinion that absence of
pol yps, as opposed to relative reduction of the nunber
of polyps, is a nore robust end point.

And therefore in part, because of that, I
woul d use that as an end point, and | would allow it
to be sonmewhat |ess stringent. So if you pick 30
percent, which | wouldn't, as | would go wth what
Scott Li pprman sai d.

| would pick even a bigger relative
reduction, but having said that, | would pick
something less for the difference of no polyp
recurrence. And let's say if one were to say 35
percent, then | mght say 25 percent, or sonething
like that, but it would be less than since it is a
nore stringent end point, and | would be willing to

accept a little bit |ess.
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CHAl RVAN WOLFE:  You said 25 and 35. Very
good. Thank you, Barry.

DR AVI GAN | would suggest that given
the tine frame work for a chenoprevention trial, and
let's say 3 years, it may not be possible or feasible
to neasure the outcone of polyp-free patients, and
therefore would strongly advocate not attaching a
nunber to that end point. Let it declare itself in
t he anal ysi s.

CHAI RVAN WOLFE: Davi d, and then Joel.

DR RANSCOHOFF: | want to suggest, too,
that we want to get away from picki ng nunbers, because
we don't need to. It is going to depend on things
like is the drug toxic and so forth, and I think it is
much nore inportant for this group to talk about sone
of the things that we have been talking about, but
avoid nunbers, and things like is it a polyp-free
person, and is it a |large adenoma, or is it a cancer,
or whatever.

And then the details and nunbers get
sorted out according to the specifics of the study. |
think we need to keep in mnd that every outcone that
we are talking about, while it may nake comobn sense
to us, we are all arguing from physiology, and we

could be way off.
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| don't know what is mandated in the |aw

about using surrogates. | was trying to find -- well,
not the law, but regulations. But we don't really
have -- we have got common sense here, but there is an

awful lot of real hard descriptive data that we are
mssing to pick any of these outcones other than
cancer, and maybe | arge adenonas.

| still think that we have to do it, but
that is the goal and it is not nunbers.

CHAI RMAN WOLFE:  Joel .

DR RICHTER | would strongly argue that
we have got to get back to this hard end point of
patients that are free of polyps, because two thing
that we don't want to talk about 1is, one, that
what ever these nedications are, they are going to cost
noney.

Nunber 2, there is going to be a safety
issue, and that is going to build up the expense of
this. R ght now one of the biggest argunents agai nst
screeni ng col onoscopies is the cost.

So now you are going to indict a drug or a
class of drugs that have sone safety issues and you
are not going to be able to show that you are going to
eradi cate polyps in a group of patients, because it is

only the group of patients that you eradicate all of
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the polyps that you are going to be able to extend
t hei r col onoscopy.

And unless you extend the col onoscopy
length in a subset of these patients, you are not
going to be saving the health care system any noney.
That's for sure.

CHAI RVAN WOLFE: Once again, even though
we all think it is very inportant, we are not talking
about noney here yet. Now, | am going to try to
sunmmari ze, and so we can nove on possibly.

Wien it cones to looking at the specific
guestion, and are we providing guidance for the FDA
for designing trials with conpanies.

And we are saying that the primary end

point will be a reduction in the nunber of benign
adenonas. That will be a primary end point, and we
don't have to pick an exact nunber. W can pick a
range.

So let's just say 25 to 35 percent
reduction, somewhere in that ball park, and taking
into account the potential toxicity of the drug.

A secondary goal would be a reduction in
the nunber of -- I'"msorry, an increase in the nunber
of polyp free individuals, which would have a | ower

nunber required to be considered significant, and say

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

237

i n the nei ghborhood of 20 to 25 percent.

DR RACZKOWSKI : Dr. Wlfe, just wth
respect to -- well, | think we did hear a diversity of
opi ni on about what would be prinmary and what woul d be
secondary.

And | think we have heard enough in terns
of the discussion. So | don't think that it is
necessary to rank those in ternms of what would be a
primary and what woul d be a secondary end point.

CHAI RVAN WOLFE: What | am | ooking for
primarily is what is the range that you are | ooking
for for the reduction. That is the question; what is
t he nmeani ngful effect size.

So I wanted to get that, and as we are
| ooking for a less stringent nunber for the whole
patient; is that correct? Does everybody agree wth
that? No? Soneone doesn't?

DR KRAMER: Maybe we are parsing words,
but it is not a matter of what would always be the
primary end point and then what woul d be the secondary
end point. | think there is a recognition of division
of opinion, and sone would choose a different primary
end point, and that being the case, what would be the
threshold for each of the two if they were the primry

end poi nts.
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CHAIl RVAN  WOLFE: | stand corrected,
because if you use the exanple that | am nost famliar
wi th, and say you can pick PUBs or PAVs, and take your
choice, and one can be primary and one can be
secondary, but they are both neani ngful end points.

So we are tal king about which is the nore
stringent. Do we all agree that the nore stringent
statistically should be the nunber of polyps, with a
little nmore leniency towards the nunber of polyp-free
patients?

DR KRAMER: I am not sure that |
understand what you said, but | understood what was
said on the other side of the table, and | agreed with
it. What they said was that there is a spectrum of
opi nion about what is the nost reliable primary end
poi nt .

Having said that, there is a tolerance
around as a whol e group of each primary end point, and
if there is such a recognition that sonme people wll
pick one primary end point, and others wll pick
another primary end point, you have asked what the
cut-of f would be, and you got a general answer.

CHAl RMAN WOLFE: (Okay. As long as you are
sati sfied, and unless soneone here is totally

unsatisfied, we will nove on.
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Question Nunber 3. | will read it again
and the discussion will be started by Dr. Lippman, but
the question is given that nortality and evasive CRC
incidence rates are gold standards for denonstrating
clinical benefits, what is the relative inportance of
other study end points of clinical trials of CPAs,
such as:

(a) lengthening the interval between, or
r epl acenent of , col onoscopi ¢ screeni ng or
surveil |l ance;

(b) reduction in the nunber of procedura
conpl i cati ons;

(c) other clinically meaningful outcones.

DR LEVIN So | think that (a) -- and

again | was going to ask Bryon this, but I am assum ng

that the reason that he did not take this on at all is
because | still feel that this is not sonething that
we will be able to deal with now

| mean, this is another series of studies
once we show activity. So it is not as relevant to
t hese first cohorted studies.

DR CRYER That's correct.

DR LEVIN. Is that correct?
DR CRYER  Yes.
DR

LEVI N: And | would never suggest
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repl acenent of col onoscopy surrounded by a bunch of
gastroent erol ogi sts.

CHAI RVAN WOLFE: Not as long as we have
any sedating agents wi th us.

DR LEVIN. | haven't had mne. And then
in terns of reductions and procedural conplications.
Again, this is sort of redundant in a sense with 6(e),
| think.

| think this is an inportant end point,
and again | think that since we know that

complications are related to having a polyp that you

need to renove, particularly if it is large, | think
there will probably be a correlation between polyp
reduction, and particularly | ar ge ones, and

conpl i cati ons.

And then (c), do | think that other
clinically neaningful outcomes are inportant. \%Y%
answer is yes. | am not sure what they are, but the
answer is yes. Again, | think you have to take into

account the risk benefit and all these other issues,
and | am not sure what specifically we are talking
about .

Presunmabl y, anything that you woul d expect
to happen would be integrated as a pre-specified kind

of secondary anal ysi s.
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CHAI RVAN WOLFE: But you do think that
al t hough if we could show a decrease or an increase in
the interval, that would be inportant?

DR LEVIN No, | think that is where we
would like to go, and | think ultimately that the next
series of studies would be testing that question. You
know, an active agent, plus a longer interval,
conmpared to the standard interval.

| just don't think -- well, | think that
is along way away.

CHAl RVAN WOLFE: Dr. Col dstein.

DR GOLDSTEI N: Wll, | think all things
are relative, and so let ne start there. The relative
importance, | think the | engthening of the interval is
as inportant as reducing the nunber of procedural
conpl i cati ons.

But | think that both of those lead ne to
a consideration of sonething that needs to be included
in this, and that is quality of life studies. What
you are really talking about here is the quality of
life for people with this disorder.

| amtal king about nental health, and I am
tal king about physical health as well. And | wll
leave in deference to the Chair costs out. That

individually these may not reach the gold standards
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individually; that is, |engthening or reduction.

But nonethel ess taken collectively, they
can produce substantial reductions in norbidity, and a
much better quality of life achieving both of those.
So | think they are both equally inportant, and to
sonme extent all that we may have at present.

Particul arly when you consi der nunber two,
which is the reduction in the nunber of procedural
conpl i cati ons. The fact that when we take the
| engt hening and the reduction in nunber of procedura
conplications together, and as has been said here, 25
percent of polyps are mssed, | think both of these
are of relative inportance.

So ny answer to Nunmber 3(a) is yes, and ny
answer to 3(b) is also yes. And there will be |
expect inprovenent in technology, and in materials,
and in a variety of other things.

And al t hough I am not a
gastroenterologist, | would agree with Dr. Lippman,
particularly in a society of gastroenterol ogists, that
| don't see in our lifetimes the replacenent of
col onoscopy as a realistic goal, or as a realistic
occurrence, or |ikely occurrence.

Finally, 1 think the other <clinically

meani ngf ul outconmes, and not directly so perhaps, but
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markers of proliferation, and apoptosis leading to
better diagnostic and followup technology, if | my
use that term are inportant and in the end clinical.

The industry has and continues to take a
very, very serious interest in quality of life issues,
as well as of course in individual and diseases. But
| would not for a nmonment -- well, let nme put it
affirmatively.

| think any time you can |engthen the
interval, or any time you can reduce the nunber of
conmplications, |I think you have got to go for it. And
| think that quality of Iife nmust be neasured in this.

CHAI RVAN WOLFE: So you are both saying
that these are relatively inportant. And you are al so
pointing to the fact that increasing the interval wll

decrease the conplication rate, and | have a questi on.

| agree with you, but | have a question
for Dr. Lieberman to go along those |Iines. By
decreasing the size of the polyps, will we decrease

the conplication from pol ypect ony?

DR LIEBERVAN. | amnot sure. | think it
is likely that that would be the case if we believe --
first of fall, nost of the conplications, the
endoscopi c conpl i cati ons are associ at ed with

pol ypectony, and the vast mmjority are probably wth

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

244

| arger pol yps.

So | think that is true. | am not sure
that we have great data that would actually provide
t he evidence for that statenent though

CHAl RVAN WOLFE: Ckay. Dr. Metz and then
Dr. Lippman.

DR METZ: | am not so sure about that,
and nmy concern is that small polyps taken off w th hot
bi opsy forceps, for exanple, can cause big tine bad
bleeding. And if it small and you think you can get
your forceps around it, you mght be nore inclined to
use a hot biopsy because it is easier to get it out,
and you don't have to use a suction, et cetera, et
cetera.

And | think that nmay expose you to nore risk

DR, LI EBERVAN: And that's why | said I
wasn't sure.

DR LEVIN. But | think one thing maybe we
are sure of actually -- and you may another point for
me, is that any polyp can be associated obviously. |
nmean, if you have fewer polyps, small or big, that you
need to renove, then you have less chance of a
conplication

| would assune that |arger ones are nore,

but obviously we are tal king about polyp nunber, and

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

245

you nmake a strong case for including all polyps, as
opposed to just the |arge ones as end points.

And | just wanted to clarify the issue of
other clinically neaningful outcones. You know, in
chenoprevention, at least in other studies that | have
been involved with, we are including quality of life,
and certainly that was a big issue in the tonoxifen
studi es nodeling and a nunber of things.

And so | think nmany of the drugs that you
tal k about, and certainly it is true with NSAI Ds, have
ot her beneficial effects. And | do think that you
woul d want to integrate those into sone sort of way as
a very inportant secondary analyses, and these kinds
of other clinically inportant effects.

CHAI RVAN WOLFE:  Ani |

DR AVIGAN. | guess for clarification in
nmy own mnd, if others could elaborate, and if the
ori gi nal and historic recomrendat i ons about
col onoscopy screening are based on expert opinion, and
as several people have indicated with a paucity or
absence of data, | am not sure if the bar should be
set so high |inking chenoprevention to influencing the
interval for col onoscopy screening and surveill ance.

| don't think it has been. Are we saying

is it relatively inportant and we are saying yes, but
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it is unlikely to be an end point for the initial
studies; is that correct?

DR LEVIN | tend to agree with you. I
nmean, if you take a real hard scientific approach to
devel opnment of interventions, whether they are drugs
or not, you would demand a |arge random zed control
trial.

And that didn't happen w th col onoscopies
and pol ypectom es. So whether we go now and say
common sense would be that if you have |ess nunbers
and are smaller that you can increase the interval
you could probably get a lot of expert opinion that
woul d agree with that.

But comng from a very hard core drug
devel opnment point of view, | wuld want random zed
control trials. So | understand how col onoscopy and
pol ypectony didn't go that route, but that is where ny
conment cane from

DR KRI ST: One thing that | was just
going to say here, too, is that nunber three and the
answers to that mght follow with our answers to
guesti on nunber si X.

And if you have |less people who have
pol yps, or a higher percentage of patients who have no

polyps at all, then you are going to adhere nore to
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screening guidelines, and those patients would get a
col onoscopy every 10 years, versus surveillance
gui delines, where if sonmeone has an adenoma that you
are doing to repeat it in three years.

So that would in effect |engthen the
interval, and that would in fact reduce conplications,
and even though you are not studying, can you | engthen
the interval

You are in effect | engthening the
interval, because what you are doing is that you are
doi ng screening, as opposed to surveillance. And |
don't think that should be an outcome. But | do think
it is sonething that we can ook at as to a potentia
benefit with the nedicines, and it should be anal yzed.

CHAI RVAN WOLFE: It is as |I ternmed it a
bonus if we find it, and it will involve other studies
in the future. So is that pretty much the consensus
and are there any other coments on this?

So do we all think that these are
relatively inmportant, but no one here would think that
these would be primary outcones, and it is something
that should be analyzed, but mght take further
investigation to determne whether these are truly
appr oachabl e?

DR, RACZKOWBKI :  Ckay. Thank you. | do
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have a followup question with regard to the quality
of life. Odinarily in therapeutic trials, the way
that we assess quality of life is by a reduction in
synptons, or inproved functioning of patients.

And | wanted sone clarity, both from Dr.
CGol dstein and Dr. Lippman, about in this circunstance
where you are dealing with an asynptomatic condition
and the existence of polyps, what do you see as being
the inprovenment in quality of life?

O are you talking about sone other
adjunctive effects of the drug unrelated to cancer
suppressi on or polyp suppression? Ws that clear?

DR LEVIN | think that nost of it is
related to effects of the drug, and the different
dr ugs. So | am sure you have seen that there have
been extensive quality of l|ife studies done in the
BCPT with tanoxifen.

And this is not ny area. W work with
people that do this, but even on the big select trial
with Vitamn E and sel enium where we don't anticipate
a lot of problens, there is a quality of |ife approach
put in there, which neasures a little nore depth, in
terns of how patients perceive it, as opposed to sort
of major NCl criteria to the toxicity.

DR GOLDSTEI N: Wat | neant in that area
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was really lengthing the interval between col onoscopy,
and if you will the nmental burden in nmany cases that
t hese people carry, and the burden of people who have
had procedures, and don't want to have another one
which is not in the public interest or in their
i nterest.

And a variety of other things related to
peopl e who have this disorder. Now, there are sone
who woul d question the instrunents, and of course they
woul d have to be valid instrunents.

But | think it is something worthy of
consideration in this, as in so many other fields.

DR, FURBERG | think it is inportant to
point out that the quality of life is not a one-sided
i ssue. It is two-sided. Quality of life can go up
and it can go down.

And what you tal ked about, Dr. Coldstein,
was the positive sides. Drugs have negative effects,
and they should also be neasured and weighed in with
any benefit.

DR GOLDSTEIN. | agree, Dr. Furberg

DR LEVIN. And that is what was done, you
know, in the tanoxifen study, which revealed sone
surprising effects, despite some drug toxicities that

are well known, the inpact on quality of life negative
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was fairly mnimal, in ternms of normal functioning and
t hi ngs.

And so it really does control for that
factor, and it is nore relevant with certain drugs
t han ot hers.

DR RICHTER And | am positive about the
quality of life issues, but | think you have to
understand the limtations of it, because these people
do not have synptons, and they do not have a cancer.
So it is not that they have a cancer, and no one is
telling themthat they have a cancer

They just have the potential for getting a
cancer. | amwth Dr. Furberg. | think you are going
to find nore on the quality of life issue about the
side effects of the nedications, unless you do your
quality of life testing the day after they have their
col onoscopy, and then you m ght have an issue there.

DR LEVIN. But you are absolutely right.

I mean, | think we are saying the same thing. You
certainly would not want to win the battle and |ose
the war.

If you are having a positive effect on
pol yp nunber, but t he quality of life is
deteriorating, you would want to pick that up. And

you can't always detect that with classic NC conmon
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toxicity criteria.

So it really is to control for the fact
that if you do see a beneficial effect on your end
point, that the quality of Ilife is not adversely
af f ect ed.

DR GOLDSTEI N: On the other hand, there
are instances in which the quality of life is severely
affected by procedural and other considerations,
famly considerations, in which the drug may turn out
to be better, and it is not that conmon, but it does
happen, and | think that has to be consi dered.

It is nerely another way of saying what
nore do we bring to the party, and how much better can
we evaluate, and therefore |abel, and serve the
publ i c.

CHAl RVAN WOLFE: (Okay. Dr. Baron.

DR.  BARON: | would urge the FDA not to
take into account the quality of issues very strongly
in prevention, and the reason is that in ny experience
as a clinician, and as a clinical trial investigator
in this area, the prevention area and quality of life
is areally | oaded subject.

Many subjects feel good and want nore
col onoscopi es, and not fewer, because they feel the

reassurance of having that extra surveillance and
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there is this paradoxical effect.

Thi s reassurance has been generated by the
physi ci ans because of their discussions regarding the
Nati onal Polyp Study, and the protection provided.
But when you | ook at the National Polyp Study and al
the data as Dr. Ransohoff nentioned, the data
denmonstrating the benefit is sinply not there.

And consequently this quality of life
benefit that sonme patients experience with regard to
col onoscopy is false. W can create a reassuring fee
regarding a chenopreventive agent just by talking it
up.

In other words, by advertising, and I
don't think that is a very fruitful area for
i nvestigation once you get out of synptons and side
ef fects. | would worry a lot about psychol ogical
aspects of quality of life at a very m ni num

CHAl RVAN  WOLFE: Is vyour guestion
answer ed?

DR. RACZKONBKI :  Yes, thank you

CHAl RVAN WOLFE: (Okay. Are there any nore
real relevant or burning conrents?

DR CELLER Briefly, | have not heard the
phase of double-blind, and I think if the trial were

doubl e-bl i nded and you gave patients in both arns the
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guestionnaires at the sane tinme, and away from the
col onoscopy, then you would have |less of that effect,
and (c) reflect the effective of the chenopreventive
agent .

DR, BARON. That's true, but if they don't
trust the chenopreventive agent, they nmay prefer to
have nore col onoscopi es because of their sense of
reassurance.

M5. ROACH: In ternms of quality of life,
when you look at it with what you were saying, one of
the things that concerns ne is that there are a | ot of
peopl e who would say, oh, one aspirin. No, | wll
take five aspirin a day. | will take two cel ebrex
i nstead of one, and five calciumpills.

| think it is getting the nmessage to the
public about what the reality is, is a very tricky
thing, and | think that anything for approval that you
have to be very careful about what you say you are
approving it for.

And that concerns ne, because this
popul ation -- well, you know, it is going to be ne in
a few years, but it is people who are taking a |ot of
medi ci ne usual |y, ol der peopl e.

W aren't really tal king about that topic

right now, but that concerns ne when we |ook at this
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in the long run, and once drugs |ike this are
approved, if they are.

CHAI RVAN WOL FE: kay. I think -- well,
one nore conment. Dr. Lippnman

DR LI PPVAN: | think the issue that you
rai sed about the double-blind, everyone is getting
tal ked up and getting into these things, and the type
of trial that we are tal king about woul dn't change the
screening and the surveillance col onoscopi es.

So those people who want to get
col onoscopies will be happy in either arm and there
won't be less of it. And I think with certain drugs
and the quality of life, I think that tanoxifen taught
us that, and that it can be very, very inportant.

It is less inportant with other drugs |ike
cal cium and ot her kinds of agents.

DR.  GOLDSTEI N: The very fact that this
provoked sone heated di scussion suggests to ne that it
is sonething that at least in passing, or if you play
chess, shoul d be consi dered.

CHAI RVAN WOLFE: | don't think anybody is
guestioning it shouldn't be considered, but it is
clearly -- we are talking about relative inportance,
and it is not the primary end point. It is sonething

that shoul d be observed, and like in any other study,
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you may pick up a benefit, for exanple.

And let's just say we are using -- and |
will just toss this out, a COX inhibitor, and in a
group of elderly people, all of a sudden they are
thinking clear, and they are not forgetting anynore,
and we will just toss that out.

DR LI PPNVAN: No arthritis or any of the
ot her kinds of things, but clearly I was tal king about
a secondary kind of an end point.

CHAI RVAN WOLFE: VW wll nove on now to
guestion nunber two. A chenopreventive agent that
suppresses polyp growh may in theory cause polyps to
becone resistant to drug effects.

Additionally, it may preferentially allow
smal | i nvasi ve | esi ons to go undet ect ed on
col onoscopy, while large indolent |l esions are
identified and renoved.

| f polyp suppression is used as an end
point in clinical trials of a CPA, (a) how | ong shoul d
atry be;

(b) what should the time interval be
bet ween the col onoscopi ¢ eval uati ons;

(c) what end points and followup are
needed ot rule out possible resistance to drug

effects, differential identification and renoval of
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| arge i ndol ent | esions;

(d) how should a rebound wi t hdrawal effect
be studi ed. These are very specific questions which
require very specific answers, and we will start with
Dr. Sjogren.

DR SJOGREN: Thank you. How |ong shoul d
a trial be? | think we need to be open-m nded about
it as you rem nded us that today we have a class of
drugs, but tonorrow we may have a different class of
drugs that have different characteristics and
different pre-clinical data, and perhaps phase one
dat a.

So in general terns, | would Iike to see a
trial that accounts for a reasonabl e anount of weeks,
or nonths, or years of treatnent, and say nowadays it
is about 3 years of treatnent.

And then for a reasonable anmount of tine
of followup of those patients, and observing what has
been put before us, and | see that the neasurenents
are taken at base line, and then imrediately after
cessation of treatnent.

And so in deciding the trial, | would like
to pose to you the question that if this is indeed
what we want to advise, or do we want to advise

perhaps a longer followup after treatnent, and a
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repeat neasurenent, and in this case a col onoscopy, 6
nonths, 12 nonths, after treatnent.

Whi ch goes into the second question, which
is what should be the tine interval between the
col onoscopi ¢ eval uati ons. And that again depends on
t he agent that we are studying.

But if we were deciding the trial today, |
would |ike to pose to you the question that |
nmenti oned before, which is should we try to prolong
the phase of the evaluation and not as the patient
takes the last pill, and then the next day do the
col onoscopy, because there is still a drug effect on
t hat patient.

And which | think | have seen wth
guestion nunber (d), which is the way perhaps that I
woul d neasure a rebound w thdrawal effect, and if we
come to a consensus on how do we define a rebuttal
w t hdrawal effect.

And | think based on what sone of the
presenters taught us today, or taught ne today, was a
nunber of polyps, the change in the nunber of polyps
frombase line in a particular patient.

So if those polyps increase above base
line, or conpared to placebo, then perhaps if this is

the definition that we are going to use, then we need
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an interval to neasure that.

And | am not sure that doing col onoscopy
at base line at year 3, and then at 6 nonths, and one
year after the finish of the treatnment is ideal for a
patient.

For col onoscopies, the procedure is not
that bad, but the preparation is what is rather
pai nful . You know, to be on a strict diet, and to be
on |axatives, and to be up all night or all norning,
it is not a nice thing for patients.

So if we can mnimze the procedures that
would be ideal. | think I would like to answer those
three questions and then perhaps take a stab at
guestion (c), and then let the Chairman continue on
with the discussions in which what end points and
followup are needed to rule out possible resistance
to drug effects and differential identification, and
renoval of |arge indolent |esions.

And when | think about this question, |
think that there is so many things that we don't know.
I ndeed, it puzzles nme to think that a chenopreventive
agent will indeed lead to an apparent |esion that

could be quite nmalignant.

That it will be provoking such a tissue
reaction that it just goes against what | know of
SAG CORP
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medi cations, but it is certainly possible.

But | think the study of the biochem cal
and histological study of those lesions wll be
natural end points for ne to evaluate to see if indeed
there is a resistance to the chenopreventive agent.

DR. CAM LLERI : Thank  you. M ke
Cam | leri. | think | agree wth D. Sogrens
comments with regard to Question 2(c) and therefore |
wi Il not address that.

| have a perception that what we are
tal king about here are probably 5 year trials, wth
the study end points being at the end of the third
year of the trial.

But I am going to suggest to you that in
order to really appraise rebound that the three
nonths, for instance, that we saw in the data
presented this norning to nme really are quite
ludicrous, and that is really to look at rebound in
the context of a biological system that is taking
nonths, if not years, and you probably need to follow

up at the 5 year point.

So I want to sunmarize the way that |
think I have heard and that | have |earned today the
conduct of such a trial. Such a trial would start

with an initial colonoscopy, with the aim of cleaning
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out old polyps, upon which the Chair and | now agree
in the context of a clinical trial.

The second point is that as D. Mtz
mentioned, at the end of the first year there wl]l
probably be a second col onoscopy, serving the primary
goal of naking sure that polyps were not nmissed at the
first col onoscopy.

The clinical trial would therefore be
eval uated in a classical random zed pl acebo controll ed
period up to the end of the third year, and which
woul d be the study end point.

And then | would like to suggest that the
rebound would be assessed at the end of the fifth
year. Now, | have a slight disagreenent with Dr.
Sjogren in ternms of how one woul d define rebound.

And because | am an advocate of the
approach of using as primary end point the proportion
of patients who are polyp-free as ny preferred primary
end point, | would define rebound as any patient who
devel ops polyps in the 2 year foll owup between year 3
and year 5.

CHAIl RVAN WOLFE: Are you proposing a type
of trial in which you have al nbst a cross-over design?

DR, CAM LLERI: No, | would propose a

random zed part of the group design trial, with the
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i nterval col onoscopies at base line, at one year and
three year, and then assessnent of rebound in the
final two years, but the study end point would be at
the end of the third year.

DR CELLER  And treatnent would start at
the end of the third year? But | just want to point
out that in your design, which is perfectly valid, you
are making the interval of surveillance tw years and
not three years.

DR CAMLLERI: | would defer to Dr. Metz.

| thought the study would be a three year study.
The end of one year study woul d be for the purposes of
maki ng sure that there wasn't anythi ng m ssed.

| think Dr. Metz convinced nme this norning
that a polyp is likely to be found in that first year
col onoscopy is likely to have been m ssed at the base
line, and | was convinced by that argunent.

CHAI RVAN WOLFE: | a going to play devil's
advocate for a second. If you are saying that you
stopped the drug at 3 years, wouldn't it be beneficia
to take half the patients that are treated and keep
them on therapy, and nake sure that therapy goes on
and is beyond the benefit of 3 years?

And so to see if there is a rebound effect

in half the patients, and then go on to 5 years, and
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see if there if the duration is nore than 3 years?

DR CAM LLERI : I think one could
entertain a trial design which includes re-
random zation at the end of three years. But | would
defer to others with greater expertise in this area.

CHAI RVAN WOLFE: Ckay. Dr. Avigan, and
then we will have Dr. Lippnan.

DR AVI GAN: One of the concerns is the
word resistance was used, and | guess different terns
could be used. But that such an effect and the
guestion of the durability of drug response could
occur at any tine during treatnent.

So that the idea of a short term treatnent
program or trial rather mght not answer the question
of whether the desired response to the drug is
dur abl e.

So one of the concerns that we have is
that we want to make sure that the treatnent is al ong
enough to rule out a transient suppressor effect,
whi ch then washes away with tine. That mght be in
our argunent for your suggestion that a certain arm be
mai ntai ned for a | onger period.

The question that | asked Dr. Camilleri is
when he is talking about the rebound, does he nean

that patients are actually ceased fromtaking the drug
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after 3 years, and then they have a 2 year w ndow of
no treatnent?

DR. CAM LLERI: | think the only current
clinical design that | can think of is in fact to
random ze those who are on treatnent to again a
pl acebo versus active treatnent armin the people who
have conpleted three years in the active treatnent
bet ween year zero and three.

DR LEVIN So again | would like to
clarify what you nean by rebound. |If you treated for
3 years, which | think is a reasonable tine. It is
not 3 nonths, and I think 3 years is reasonabl e.

And if you look at the developnent of
tanoxi fen, you start out with one year, and then three
years, and then five. And it turns out that five
seens to be the magi ¢ nunber

It is hard to do t hose second
random zations, although | think that <could be
consi der ed. But would you consider a rebound if you
had a positive effect at three years, and stopped the
drug, and then after a period of tinme the rate,
what ever your end point was, was simlar between the
treatnent and the control group.

In other words, the effect wore off, or do

you consider rebound where it actually -- what |
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consi der a rebound where it actually gets worse. The
rate increases after you stop. Can you clarify what
you nmean by rebound?

DR, CAM LLERI: Many of you know that |
have no expertise in the biology epithelial neoplasia,
and for ne to try and give you an answer | think would
be i nappropri ate.

DR LEVIN. Wat | was really getting at
was not the biology, but at |east fromny perspective,
if you had a drug that worked for 3 years, and then
when you stopped it, the rate then approximted; the
annual rate then approxinmated the rate in the control,
and that would then be a positive effect for ne.

| mean, | wouldn't consider that a
r ebound. | would consider that the treatnment wears
off after tinme, and if you look 5 years later, you
wll still see a difference.

So again | just want to nake sure that we
are talking the sanme sort of thing. You know, drugs
wearing off, versus a true adverse rebound thing.

DR RI CHTER | nmean, this mght be a
nai ve question, but is there evidence for -- is this a
real phenonenon, this rebound that everybody is
referring to?

That after you stop a drop, and in this
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case in a chenoprevention thing, that as it loses its
effect that the recrudescence of that prenalignant
lesion is nore rapid than it was before?

DR LIPPMAN.  That is a good question. In
general, what we see is -- we don't see that. W see
the rates are approxinate. W saw that in head and
neck. W see it approxinmated.

But a true rebound can occur, and the only
exanple that | know of is actually a retinoid study in
zuroneuro prematosum where it was published in the

New Engl and Journal of Medicine in the '80s in an NC

der mat ol ogy st udy.

That when you stop the drug that there was
a rapid regrow h. Actually, the rate exceeded that,
but that is very unusual DNA repair defect. So in
general in these kinds of epithelial Iesions, the
effect wears off.

There is a delay and it wears off, and
that to me would not be -- and although I am for a

hundred percent forever cure and prevention, that

woul d not be a negative effect. | nean, that would
still maintain benefit.
M5. ROACH I have a question about

duration of the study, where it takes 10 to 15 years,

is the nunber that | think I have heard, for a polyp
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to grow and turn into sonething cancerous.

| am not sure how doi ng sonething for 3 or
5 years would verify that it is not going to happen in
the lifetine of those -- of that part of the colon. |
know that | am being fuzzy there in that question, but
it just seens that the durations that we are talking
about are kind of -- they are shorter than | think
m ght be i deal

CHAI RVAN WOLFE: Again, | wll come back
to the original statement. There is no question, and
| don't think that anybody in this room would
chal l enge the notion that it would be beneficial, that
the ideal study would be -- it is 10 to 15 years in
| engt h.

That is not feasible for an FDA type
study. That is an NIH study, and again we woul d hope
that if we were able to provide guidance for the
performance of these studies that followup Phase 1V
studies would be done, which would be in concert not
only with conpanies, but also the NCI, to |ook at the
long termeffects.

On the other hand, sone of these studies
may pick up certain factors that we are now exposed
to, and certain nedications and environnental factors

that may speed up that 10 to 15 year progression, the
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use of certain drugs which may actually cause these
tunors to draw faster.

And you pick that kind of effect up by

doi ng random zation and |ooking at different factors.

So at this point I think we are talking about a

duration of a study, and we are again going to

summarize 3 to 5 year studies. That is what we are
| ooki ng at.

DR BARON: | would like to put in a plea
that we not specify exactly the intervals. Many of

these studies sort of follow on the backs of routine
clinical care.

And if there are three year intervals, 3
years and then 5 years is a problem and 3 years and 6
years is great. So if 5 years is mandated, | see a
potential for problens.

The other issue that | would Iike to bring
up is that these drugs are alnbst never in a narrow
sense chenopreventive. They are chenosuppressive, and
| think that is what Scott was getting at.

These agents generally attack a process in
a way that is effective while they are being taken,
and then when the drug is stopped, the process returns
to its basal state.

So the idea that an intervention would
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cause a permanent prevention | think is sort of naive,
and therefore when the FDA devises its requirenents,
think it would be very, very inportant to define
exactly what a rebound is, and what durability of
benefit is, with or without continued treatnent and so
on.

CHAl RVAN WOLFE:  Well, | think that is the
guestion that is being raised; is there a durability
beyond the length of tine that the drug is being
utilized, but also -- well, | think that is the
guestion that they are raising.

DR BARON: No, | think when they use
durability, t hey nmean with t he conti nued
adm ni stration of the drug.

CHAI RVAN WOLFE: That woul d be next, and
that is also the sane question; is there a, quote
tachyphyl axis, that occurs and in effect stops or you
don't see these durability effects. It just wears
of f.

DR BARON. | amjust putting -- right, |
agree with that.

CHAI RVAN  WOLFE: And a resistance
devel ops.

DR BARON: | am putting in a plea for

very clear |anguage about a tenporary effect that
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continues with the drug, versus a chance in the rate
after the cessation of the treatnent.

CHAl RVAN WOLFE: They are both questions -

DR METZ: | would say one way to actually
deal wth that | think is wth D. Camlleri's
suggestion, which | think is a great design, and

requi res a nunber of col onoscopies, unfortunately.

But | think you are going to have to do
your baseline col onoscopy enrollnment of patients, and
a second one to nmake sure that you didn't mss
anything. Your study end point at an interval may be
3 years, at which point you will see if there is an
effect.

And then you would have to re-random ze
your patients, and wait at l|east the sane or a
reasonabl e period of tinme and get another col onoscopy
to get an idea to answer this whol e tol erance rebound,
and those sort of questions.

Difficult studies, and big studies, and
expensi ve studies, but probably the right design to
get the answers that we are asking.

CHAI RVAN  WOLFE: So again just to
sumari ze, you both are saying zero, one, three, and

five years?
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DR CAM LLERI : O zero, one, three, and

CHAIl RVAN WOLFE: Okay. Dr. Celler

DR CGELLER First, | would say zero, one,
three, six, and secondly |I say put in the consent form
that you are going to have a six year followup; and
thirdly, take everybody off treatnment at three years,
because otherwi se you are virtually doubling the size
of the trial

You just have power to see the effect of
this rerandom zation, and you are going to need a huge
nunber of patients. It is too conplicated and too
expensi ve.

DR HOUN: Should the trial answer how
long a chenopreventive agent should be given to a
patient? This was a criticism of FDA on tanoxifen
that the labeling didn't say treat for blank nunber of
years, and studies were stopped. What is you
prospective view on that?

DR LIPPMAN: | can sort of address that,
because | agree with Mke's design, whether it is at 5
or 6 years. | nean, | think you want to know what
happens afterwards, and the duration of the effect.

And normally, at Ileast wth tanoxifen,

that would lead to the next study. I mean, if the
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effect did persist, then you would be fine. But if it
did wear off, and the incidence in the control group,
that would lead to the next study |ooking at a |onger
i nterval

And with tanoxifen, we thought we would go
until a full lifetime, and it turned out that it | ooks
like five years is roughly equivalent to 10 anyway.
So | think that the recommendation would be based on
the design, and I think you need to stick within the
study design, in terns of the duration of treatnent.

So if it was a three year treatnent to
your followup, that is what I would recommend beyond
the label. But in the next study, if the effect wore
off, would be to look at 5 years, versus 3, perhaps.
So that would be a thought there.

And just to address the other issue that
came up about resistance, because it relates to
rebound in a way as well. Again, lesions will becone
resistant. There is no question. There will be -- |
nmean, these things don't work a hundred percent all of
the tinme.

But if part of the concern is that they
woul d actually accelerate, and they would actually
make the biology worse of sonme of the lesions, and I

don't know of any evidence in chenoprevention that
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t hat happens, although we were talking at the break
that one would want to | ook at that.

So in the polyps that are renoved on the
two arnms, you would want to | ook at histology, size,
and maybe sone nol ecular markers to do that. But
currently as to ny know edge there is no evidence that
it actually accelerates the aggressiveness of the
| esi ons.

CHAl RVAN WOLFE: Can | ask Dr. Lieberman a
guestion? Are you awake? | actually favor 5 years,
too, and there is a specific reason, and that's
because that nunber has been used, and can we raise
the bar from3 to 5 years.

And | don't feel strongly on 3 or 6, but I
think 5 is what | would pick because that is the bar.

Is that it? |Is that the one that has been raised
recently?

DR, LI EBERVAN: You nean with regard to
the followup of small adenomas? Yes, | think that is
rapidly becomng what is being done in real Ilife
practice, and that is deprived from an extension of
some of the data that we showed you earlier from the
National Polyp Study, which suggests that these
patients with small adenonmas can be safely foll owed

for a longer duration of tinmne.
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CHAI RVAN WOLFE: That is a nunber that has
been bantered about and so it helps to justify that,
and hel ps to investigate that specific question.

DR LI EBERVAN: Yes, but that being said
though, | think the points that Dr. Sandler nade
earlier are also valid, and that is that we have
current recommendations for a 3 year followup, and
while they are not as evi dence-based as we woul d |ike,
at least based on expert consensus, seened Iike
reasonabl e reconmendat i ons.

So |l don't think it would be necessarily a
bad thing to adhere to those guidelines in the design
of these trials. CGoing to 5 years nakes these trials
much |ess feasible because of -- and we wll talk
about dropout later, but that is a significant issue,
and the longer that you stretch out the intervals.

CHAI RVAN WOLFE: Dr. Ransohoff, and then
Dr. Kraner

DR RANSCHOFF: | want to raise a question
about the bar and whether 5 years is enough for sone
groups of people. David, | would disagree with sone
of what you said this norning, and this may have
rel evance for how to design trials.

That the recommendation for people with a

smal | adenoma is surveillance col onoscopy every 3 to 5
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years. One of the nmajor recomendi ng organi zations
says -- and this is the AHCPR and the AGA, says that
in that group the doctor should have a di scussion with
the patient about whether any surveillance is needed
because of when the acting study, the people with one
smal | adenonma have a normal risk

And this will have sonething to do wth
power, and sonething to do with whether the group is
interesting enough to even try chenoprevention on.
And | think if we are getting down to nuts and bolts
of trials, high risk groups, length of interval and so
forth.

There are sone people, even wth polyps,
who may have risk which is so low that that is going
to inmpact on study design, side effects, and so forth.

DR. KRAMER As a background, | am hearing
several people say there is no science to support what
they are about to say, in terns of the interval, and I
accept that because | am not aware of any science that
woul d say that one year is better than the next.

So having said that, | am not sure what
our goal is here; to design an experinment that each
i ndi vidual here in the roomconsiders the ideal, or to
give a range of paraneters that are reasonable.

It seens to ne that the people sitting
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down and designing the study, if they foresee sone

huge practical barriers to 5 versus 6
| have heard -- and people are saying
science to it anyway, they ought to
flexibility.

O hers who choose five, t

years, from what
there is no rea

be allowed that

hat's fine, too.

| don't know why we should get caught up on this

specific interval.

DR LEVIN: M. Chairnma

n, | would just

like to put nyself in a patient's shoes for a nonent.

If | ama participant in this study,

such as we have

tal ked about, and | have an entry col onoscopy, and I

then go to year one and have another, and have year

t hree and have anot her.

And then at that point what | am seeking

is sone clarification of either being in the placebo

group, or being in the treatnent

group, and what

happens then, in terns of the design of the study.

| am not entirely sure t
what the inplications are of

reconmmendation. Can you clarify?

hat | understand

this particular

CHAl RVAN WOLFE:  No. M chael .

DR  METZ: Vwell, the

way that 1 was

t hi nking about it, the placebo arm they can certainly

enter into another NC -funded study,
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really interested in is that the people who have been
in the active treatment arm now | am interested to
know what is the duration of the effect, and is there
a tachyphyl axi s?

And while | accept Dr. Celler's point that
it does increase the size of the study, | think the
only way to really find out the answer to that point
is to rerandom ze those patients.

DR LEVIN So what will you tell the
person who has been in either arn? WII you tell them
not hing at year three?

DR METZ: No, at year three, | would
likely offer the patients the opportunity -- hopefully
one would have the results of the end of the year
three trial, and bring the patients back after three
nont hs.

And as suggested by the FDA, you should
tell the patients the results of the trial, and then
of fer them an opportunity either to go on a drug that
has been approved by then, and if they have been in
the active treatnent, and this has been beneficial,
and we really don't know how long this lasts, and it
is ethically justifiable to re-random ze those
individuals, or at least | would find it so.

DR LEVIN. So your study would have to be
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power ed enough, and have to have enough people com ng
in on the front end to have a re-random zation at
t hree year?

And telling people that they have or have
not benefited would enable them to nmake a decision as
to whether or not they wish to be re-randonm zed. And
you would have to factor in the fact that if someone
percei ved that benefit because of whatever, they may
choose not to be re-random zed.

| raise sone of these issues only to point
out that the conplexity of such a study, the costs,
and the conpliance rate, would be very significant
factors to the design and success of such a study.

CHAI RVAN WOLFE: W will get to dropout
later. Dr. Avigan, you have sone clarification?

DR AVI GAN: | just wanted to speak from
again a perspective of perhaps sone clinical reality.

W have two groups of patients who were being
treated; those who were responders after the initial
three year wi ndow, and those who are non-responders.

And | think it is a very practica
guestion to ask, and again this is a question that we
are concerned about. Are there responders continuing
to be responders?

Can one assert that Responder A, after
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three years, will continue to be a responder after six
years, or whatever period afterwards? And not just on
a popul ation basis, but on an individual basis.

CHAl RVAN WOLFE: Wel |, again, getting back
to the re-random zation at 3 years, if you do so and
the patients have been treated, you wll answer the
gquestion if there is a rebound effect, and whether the
effect is durable, or there is a resistance taking
pl ace.

That woul d give you the answer to both of
t hose questions at that point. The other thing that
you may want to do is consider what -- well, think
about what do we do with a patient who has been at
three years has been on a placebo for three years, and

they are polyp free?

DR  GOLDSTEI N: Am | left, or are you
left?

DR LEVIN Al I know is that | am
second.

DR FURBERG | think typically if a

pati ent who has been in a trial reaches an end point,
that is the end of the participation. So if soneone
at year three has developed a polyp, and has
contributed to the study, and reached an end point,

you can offer treatnent.
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| nmean, you are primarily interested in
knowi ng those that have not reached an endpoint, and
those who are on therapy. It also raises sone ethica
issues. | don't like the idea at all about re-
random zi ng or answering a question in the next study.

How about if you have positive findings?

How can you rerandom ze? Your |IRB
woul dn't let you do that, and you are unethical if you
do it. How can you do a second placebo controlled
study if the first one is positive? You only have one
shot .

DR METZ: Can | clarify that if | my?
W are re-random zi ng people who have not devel oped a
recurrence in the first three studies. So let ne just
make sure that you didn't wunderstand that | was
suggesti ng an unethi cal study.

DR LEVIN Right, and just to clarify
what | think I had said as well. | nean, | think the
end point -- the study should be powered designed for
the three year end point, and if it is positive, it
gets presented to the FDA and you guys on this
committee will decide whether it goes into the public
heal t h.

| think the secondary end point about

durability is a second random zation, and that has
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been done before. I mean, we don't need to
necessarily need to recreate the wheel

It was done with tanoxifen, and it was a
second random zation, and it was not trenmendously
powered at that point, and not everyone will go on for
peopl e who are disease free.

And you do get wuseful information, but I
just don't -- | would not power the study to do that.

| nean, it will give you useful information, in terns
of designing potentially another study.

CHAI RVAN  WOLFE: One nore comment, and
then | amgoing to try and sumari ze.

DR GOLDSTEIN. | believe that | was |eft
toright. To use Dr. Avigan's word of reality, and to
resonate to Dr. Liebernman, these are conplex, costly,
and very | ong studies.

| have some question as to what kind of
i ndustry support, except 1in certain very select
ci rcunstances, could be gathered to support them I
think the three year tine frane is reasonable, and I
think beyond that to conmmt to resources and
everything else to go substantially beyond that woul d
rai se sone serious questions in the mnds of those who
manage t he research budget.

| am not saying that industry has not done
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that, but | think not as often as -- well not very
often. Let me put it that way.

CHAIl RVAN WOLFE: Ckay. A quick comment.
W are getting very far behind.

DR METZ: And just to respond to that.
don't think that is an unacceptable expectation to
have though. You will do your study, and you will get
your end point, and you wll decide if your drug is
goi ng to be market ed.

And then you will follow the patients on
the drug to see that the end point is a durable one,
and | think that is a reasonable expectation that the
public can expect, nuch Iike with, for exanple, proton
punp inhibitor trials, where your end point for
mai nt enance was at one year, but your safety end point
was at three years, and you got your inplication after
one year. | think that is a reasonabl e expectation.

DR GOLDSTEI N: If you are tal king about
Phase IV studies, then | would agree with you. That
is certainly a practice approach, but not very |ong
conmpl ex studi es before reaching a point where you know
it can or cannot reach the market.

CHAI RVAN WOLFE: Ckay. | am going to
really try and summarize this discussion. This is

going to be difficult, because this one has nore
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diversity | think than any of the points yet.

W are saying that there has to be nore

t han one col onoscopy, and is that fair, nore than one?

W are saying or it sounded like, and | am going to

nove back to what Dr. Kraner said in the very
beginning, at time zero, one year to make sure that
what was i ndeed cl ean was cl ean.

And cl ean being defined as no pol yps seen,
and at three years, a third colonoscopy is done to
determ ne the effect of the additional treatnment. If
the person is found to be polyp free, a re-
random zation nmay be considered at that point for an
other period of time, which will be defined at a | ater
time by the FDA, in 2 or 3 years.

And a person who is random zed to active
therapy or to another therapy, or placebo, to
determ ne, nunber one, is the effect durable, and is
there a rebound effect frompatients who may have been
taken of f of therapy.

Is that way off or is that pretty much
what we di scussed? Yes?

DR CELLER | really disagree with the
re-random zation. | think that the nunber of patients
who will be polyp free is not likely to be a hundred

percent of those who were treated or in the control
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gr oup.

| f you re-random ze both, you are doing a
really conplicated study. If you just random ze the
responders to the chenopreventive agent, you have a
very small study that won't be powered to determ ne
anyt hi ng.

CHAI RVAN WOLFE: W are up to year three.

Is everybody up to year three so far, and does
everybody agree with that part?

DR BARON: | think that mandating a year
one is a m stake. It creates a patient population
that is quite distinct fromthe usual practice.

It entails expense that nay be prohibitive
in many cases, and all the discussion that we have had
today so far would indicate that the mssed polyp
issue is one that we are able to live wth.

CHAI RVAN  WOLFE: | actually don't fee
strongly either way. It is not part of nornal
practice; however, this is a study that we are talking
about and so maybe it requires greater stringency. |
don't really care either way.

| think that could be left up to the FDA
for a year one col onoscopy. W are going right nowto
year zero, tines zero, year three for sure, and

everybody agrees with that. One plus m nus?
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DR, RACZKOWBKI :  Thank you, Dr. Wlfe. |
think we can go on then with the additional questions.

CHAI RVAN WOLFE: W are going to take a
five mnute break, a five mnute break, and that's it,
because we are getting behind and people have to
| eave.

| would like to regroup here before the
break just real quickly.

(Whereupon, at 3:17 p.m the neeting was
recessed and resuned at 3:27 p.m)

CHAI RVAN WOLFE: Safety is of paranount
concern in these trials. So therefore we are going to
now nove to Question 8, and then Question 9, and we
wll finish with 4, 5, and 7, and we use the term
icing on the cake, and seven is icing on the cake.

So we are going to Question 8 right now,
and | wll read that real quickly. What is your
advice concerning the safety evaluation of a drug
proposed as CPA in an at-risk population wthout
acti ve di sease.

W will start with Dr. Furberg to answer this
guest i on.

DR FURBERG M. Chairman, | will give ny
report up. I want to first talk about the factors

that we need to consider, and then have three
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reconmmendat i ons.

The first one is that we are dealing with
an asynptomatic condition. So for that reason, we
need to have a |ow tol erance for adverse events. And
for any decline in health related quality of life.

The second one is that we are dealing with
a common condition, and so safety is a high public
heal th rel evance.

The third one is that the treatnent is
life long, and that adverse events are cunul ative over
t he years.

And the fourth one is that there are no
surrogat es. You can tal k about polyps and different
types, but there are no surrogates for safety. And so
nmy recomendati on would be then to -- the first one is
that it is inportant in the design of the study to
have a careful and systematic collection of safety
data, relevant safety data.

And indices, various indices, of healthy
related quality of life if that is what you want to
do. So do that up front and not just pick it up. You
need to solicit questions and get the conplete valid
answers.

The second one is that we need |arge

trials, and | think we are in the right ball park. W
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are -- we need for the reasons that | gave, we need to
be able to detect unconmon, rare events.

The health benefits of treatnment is smal
in absolute terns, and that's why we need to know
about snall adverse events al so.

The third one is that we need trials of
| onger duration as you pointed out, M. Chair.
ldeally, you go on forever, but you have to be
feasible, and so | think what we are tal king about is
trials of 5 to 6 years woul d nake sonme sense.

If you ask nme to give you sort of a
bal | park figure about the nunber of person years per
group, | would say between 10 and 20, 000. So that
would translate to 2-to-4,000 patients per group
foll owed for 5 years.

| think the recommendation nmade to re-
random ze and so on, | think the spirit of that can be
captured in post-marketing surveillance. And t hat
could be part of the approval process that the FDA
woul d suggest that the patients in the trial be
foll owed for an extended peri od.

So, post-marketing surveillance | think is

an inportant aspect of a safety evaluation. And ny

final coment is that | think | have heard sone

reference nade to feasibility. I don't think
SAG CORP
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feasibility should drive science.

And we shoul d base science on biology and
phar macol ogy, and that will determ ne sanple size, and
that is what | amarguing for. Thank you.

CHAl RVAN WOLFE: Dr. Krist.

DR KRIST: Yes. To start with, | think
that Dr. Avigan did a really good job of [|aying out
the issues of the risks, and just to reiterate one
poi nt . | mean, | think that one of the issues with
any chenoprevention trial is that the majority of
patients are not going to receive a benefit from
t aki ng the medi cati on.

So | think one of the key aspects of al
of the initial trials to assess whether they are
effective is also to nmake sure that we are assessing
their safety. And | think that is a key issue in the
trial design, that they have to be set up very well to
try and detect adverse events.

And | am concerned about uncommon adverse
events, and | am also very concerned about comon
adverse events, because people are going to be taking
these nmedicines a long tine, and there are going to be
some at-risk groups, such as older individuals, and
peopl e on mul ti-medi cations.

So | think there is potential for
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significant adverse events. I deal |y when thinking
about the safety, what | would like to see are that
the benefits are greater than the ri sks.

And | think that one of the tricky things
in this situation is that if we are thinking that our
primary outcone is a decrease in adenomas, it nakes it
a little difficult to exactly determ ne what the
benefits are.

If we could say that it decreased colon
cancer by this rate, and it decreased norbidity and
nortality by this rate, it nmakes it easier to assess
t he benefits.

But if we are saying it decreases
adenomas, from a cancer standpoint, we can nmake
t heoretical assunptions about the effects that it wll
have for the patient.

And then if you just stick to the direct
beneficial effects, |ike decreased colonoscopy or
decreased polypectony, the benefits are potentially
going to be smaller in magnitude, although they are
going to be there.

So | think that does make it tricky when
figuring out the overall benefit to risk ratio. The
other thing that | think about when we are |ooking at

the benefits for patients, which | think is very
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inmportant, and just to be able to assess what the
studies are, is the benefit to the patient as a whole
overal |.

And a great exanple is aspirin and the
COX-2 inhibitors, and if you look at patient's risks
of having cardi ovascul ar events and dying from a heart
attack, it is much higher than the risks of dying from
col on cancer

COX-2 inhibitors could increase the risk
of M and cardiovascular events, and aspirin could
decrease it. So the over all benefit between the two
medi cati ons m ght be very different.

And | think one of the tricky things which
we have discussed here today is that there is probably
several phases to this, and the first phase is just
| ooking at the initial inplications, and the initia
adverse events, and the initial adenonma reduction.

And then the long term phase is to figure
out what is the overall benefit, and | am not sure we
are going to be able to figure that out initially for
FDA approval .

And that is nore the inportant of the |ong
term issues. The final thing that | think about is
that thinking about the risks and benefits to

patients, patients are i ndi vi dual s, and as
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i ndividuals, they are going to have different val ues.

And one experience that | often run into
with this is that | ama famly doctor, and | don't do
col onoscopy. | do signoi doscopy. So | have a big
di scussion with ny patients about col onoscopy versus
si gnoi doscopy.

And the thing that you find is that
patients put relative different values as to the
benefit of detecting all cancers, and even going over
all of the data about the potential msses wth
si gnoi doscopy, a consi derabl e nunber of patients still
are for that.

They place a lower value on the efficacy
of higher detection, versus the risk of adverse events
wi th the col onoscopy.

| think for the trial designs what this
lets us have to take into account is that | think this
is going to be nore flexible. | think we are going to
have to really assess what the adverse events are, and
then it is going to be difficult to assess and rank
the adverse events, and what does that nean to
i ndi vi dual s.

And that would have to be sonewhat open-
ended | think, and I will just kind of stop there with

t hose i deas.
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CHAI RVAN WOL FE: Let me just say that we
actually did discuss this before, and that since we
were using the criteria of decreased adenonas
criterion, and we all decided that would be the
primary end point, or one of the end points, and that
there has to be a consideration of the potential for
adverse event when we consider the paraneter that we
are | ooking at.

So for a drug which has very little in the
way of toxicity, we use a |ower nunber, and we woul d
be much | ess stringent, as opposed to a drug which may
have a higher potential for adverse event, where we
woul d use a higher nunber, and be nuch nore stringent
in our requirenments. Barry, and then David.

DR KRAMER: | absolutely a hundred
percent agree with what people were saying about the
toxicity, and here is how | would translate it into
practical inplications.

First, it is extrenely inportant to |earn
what the nedical toxicities are, because we don't have
a whole lot of surrogates for toxicity, even though we
are depending very heavily on surrogates for nedica
benefits, in ternms of the prevention of cancer, and
that is what the whole discussion is about.

| personally don't have all that nuch fair
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in post-marketing surveillance to detect safety, and
to detect harnms. And for that reason, to the extent
possible, | would try to incorporate surveillance for
toxicities into the trial; i.e., with Ionger follow up
or longer duration of follow up.

Just as an exanple. There is actually an
exanple of a chenopreventive agent, a vitamn, that
appears to accelerate the malignancy process, and that
is beta carotene for lung cancer in snokers, where it
increased the incidence of Ilung cancer, and the
nortality rate from |ung cancer, by about 20 percent
in snokers who took beta carotene, as opposed to
pl acebo.

Now, I keep asking nyself is it
conceivable that that would have been picked up in
post - mar keting surveillance had the trial been at all
positive in any aspect, and | think it is
i nconcei vabl e.

There is no way that you are going to pick
up a 20 percent increase in lung cancer nortality
absent a control group. And if there is such a
problem and let's say a 20 percent increase in
nmyocar di al i nfarction, or death from nyocardia
infarction, it will wash away any benefits that we are

likely to have detected in the trial, and it will go
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undetected | think if it is only a 20 percent increase
in a very, very conmon condition.

So to the extent possible, | would not
rely solely on post-marketing surveillance. | woul d
try to build these issues into the trial, and require
sonme foll ow up.

And finally, for exanple, and it has
al ready been brought up, COX-2 inhibitors and its
association wth nyocardial infarction. And clearly
if it is true, and I don't know if it really is, but
if it is causative, and CO2 inhibitors increase
nmyocardi al infarction five-fold, you have a very tough
uphill battle to establish any benefit in preventing
colorectal cancer, because nyocardial infarction is
such a common probl em

And if the infarctions incur well after
the trial is over, you nmay mss it conpletely. So
having said that, | think there ought to be ways to
build into the trial itself, and not sinply post-
mar keting surveillance, detection of norbidities and
nortality.

CHAI RVAN WOLFE: Dr. Lieberman and then
Ms. Cohen.

DR. LI EBERVAN: I would like to post a

guestion to the panel and to the FDA representatives
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about this issue. | believe that there are sonme
di fferences between sone of the potential products
that we m ght be considering.

Some have already had extensive clinica
experience, and therefore, we have a |ot of adverse
event information about those kinds of products.
Whereas, others would not, and it seens to ne the
standard for a study, and all the things that Barry
was just talking about mght be different for those
ki nds of products.

And ny question is really to the FDA
peopl e that are here, is to whether they would be able
to use data that exists for a product that has already
been out there for a nunber of years, and has a | ot of
post - mar keti ng adverse event data, even though it is
not directly applicable to this particular disease
si tuation.

And the difference then would be for an
entirely new product that isn't out there, which would
obviously have to be handled differently since we
woul d not know what the adverse events are. So it is
really a question.

DR HOUN: W do have or we do collect
systematically post-nmarketing adverse event data on

all the drugs that are approved. The quality of data
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as Barry states is variable.

W do believe there is a high failure to
report adverse events to the FDA It is al
voluntary. So the best data we have on adverse events
comes fromthe clinical trials conmpanies submt to get
approval for indications that are usually short term

The control data that we have on nany
i ndications, even for -- let's say for or of the
Category NSAIDs, are short termtrials of a few weeks
to a fewnonths, in terns of pain reduction or |ooking
at sonme other end points related to arthritis.

There will be safety data for a year or
two years, but again that nmay be open | abel
uncontrolled data. So the best types of data that we
have rarely go | would say beyond six nonths, because
nost indications are |looking for -- I|ike even bl ood
pressure, we accept 12 week trials for blood pressure
nmedi cations, and so the best control data is like for
12 weeks.

Al though we do get safety data of a year
to two years use, but again it is not in a controlled
settling.

CHAI RVAN  WOLFE: First, M. Cohen, and
then Dr. Lippman, and then Dr. Richter.

V5. COHEN: Dr. Kraner, you just stabbed
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me in the hat. | cone from a consuner protection
background, and | think that voluntary conpliance is
an oxynor on.

| think that OICUs you don't find until
afterwards, and you have advertising to the public
that isn't always correct. When you have publicity
about a particular drug, you sure here a |lot of things
t hat peopl e have to say.

Post-marketing surveillance should be
longer, and it is effective if it is done properly.
And | have to tell you that you surprised nme a little
comng fromN H particularly.

But in ternms of the other -- sorry about
that. | won't go into that. | read the presentation
that Dr. Avigan did, and | was trenmendously inpressed
with what he did.

And | | ooked at page 3, and | have that so
mar ked up that you can't inmagine, and inverse effects,
in terms of toxicity and long use, in terns of in
conjunction with other drugs.

| nean, there are so nany issues that |

haven't -- | mean, anong all of you scientists -- and
ny husband was a scientist -- | have not heard you
talk about -- this is one of the nbst serious aspects

of what we are tal ki ng about.
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And what is going to affect consuners, and
what is going to be disclosed to consunmers, and so |
think that it is extrenely inportant that we know
about the toxicity, and what kinds of drugs do | take,
and will there be an adverse effect with the drugs
that | take.

And how long is prolonged use, and it is
all here. | don't need to provide it. Dr. Avigan did
it very well here, and | hope to god that it really is
done well, and please believe in post-nmarketing
surveillance. | hope that | can convince you.

CHAl RVAN WOLFE: Dr. Li ppnan

DR LIPPVMAN:  Just a couple of commrents.
| think that although I would have thought that these
are the kinds of agents that you would need to take
for Iife, again | think we need to look at the data
that we have, and it doesn't seem to be necessarily
t he case.

Certainly it does not appear to be the
case with tanoxifen, and so | think we may not need to
take these things for life, and 3 years may be enough,
and 5 years may be enough, which relates to the
toxicity issue.

And then the other issue that | think was

rai sed about drugs that are being studied in different
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settings, like NSAIDs, and in fact a |lot of the drugs
that are being devel oped now for prevention are being
devel oped chenoprevention, and cancer, are being
devel oped for other indications; such as chenot herapy
and arthritis, and other issues.

And so | think with a lot of these drugs,
they won't be de novo with the first study in
preventi on. W will have toxicity data from the
devel opnment of these agents in other settings.

So we will have a better idea of adverse
effects in general that can conplinent those derived
fromthe clinical trial here

DR RICHTER Wat | am concerned about in
the adverse event profile is too nmuch restriction of
the patient criteria as they enter the studies,
because when these drugs becone available, they are
going to be narketed so wide on television that
everybody is going to want to take them

And therefore if there is any type of --
unless there is well-defined adverse effects that say
that people with heart disease can't take it, any and
everyone -- and we have learned that from several
dr ugs.

And | think it particularly becones

i nportant because we haven't alluded to | think enough
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to the nice work that John Baron and the Dartnouth
G oup has done.

There are natural products that seemto be
very effective. Cal cium and folate seem to be very
effective, and | am not aware that these natura
products have these side effects, as conpared to these
dr ugs.

So | hope as we look carefully at the
adverse events that we wll not screw the popul ation
such that when we are studying as the healthiest of
the heathy, because when the drugs are marketed on
television, that's the way they will be sold, is on
t el evi si on.

And everybody is going to be denmanding
that their physicians give themto them

CHAl RVAN WOLFE: Dr. Col dstei n.

DR GOLDSTEIN. | think there are a couple
of things that need to be said. First of all, the
purpose of clinical trials as | have al ways under st ood
themis to determne efficacy and not safety.

You get some information, but you don't
determ ne efficacy. The second thing is that the true
profile of a drug is not really achieved until it has
been on the market for several years.

The third thing is that until every -- and
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in practice, until

to nyself wth a

had a chance to wite it, and

in and take antacids

have you.

The other thing is that there is a whole
panoply of nethodologies that has grown wup in
epi dem ol ogy and other sciences to allow us not only
to do prospective studies, but everything from
prospective at the time to the worse of all, the
hi storical controls.

And on many of these drugs, there is a
great deal of history that needs to apply. | am not
saying, Dr. Kraner, that your point isn't a reasonable
one. But | think the true profile of a drug is not

reached until after it

physi cians have had an

experience with it in the context

has been on

opportunity to

the market and
gain sone

of the real world.

CHAI RVAN WOLFE: | want to try to answer
that, but I don't want you to sound defensive, because
you are both right. And Dr. Kranmer is not incorrect.
The nost information that you gain is from the
primary study itself, and unless | am way off base,
the study itself is not just for efficacy. It is for

safety, too.
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And post-marketing surveillance is very
inmportant, but it is voluntary by nature. Yes, you do
get a lot of i nformati on, but hopefully the
i nformation would be gained in the initial study.

Because if you show the danger of a drug
only in post-marketing surveillance, then your initial
study fail ed.

DR GOLDSTEI N: | am not saying that the
pre-marketing -- the pre-approval studies do not gain
i mportant information. O course, they do, but in a
controlled environment. And when drugs are released,
they are generally released into essentially in nost
i nstances a largely uncontrolled environnent.

And that is all that | amsaying. It has
its place, but the primary purpose of studies for
approval is to confirm efficacy. The safety is
i mportant, of course, but in that period in which you
can only study a limted nunber of patients, whether
it is several hundred or several thousand, for a drug
that is ultimately exposed to hundreds-of-thousands
or mllions, you can see the difference.

CHAl RMAN WOLFE: Dr. Raczkowski

DR RACZKOABKI: Yes. | just want to make

a couple of clarifications here. W do evaluate

safety in all phases of drug developnent before
SAG CORP
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approval, and yes, that data by its nature ends up
being better data in terns of safety because it is
control |l ed data.

On the other hand, the points that are
being made | think are also valid, and that is that
once the drug is released into the market, it is in a
much nore generalized popul ati on

And so sonetines we do see signals that
energe in the post-marketing situation. However ,
given that the post-nmarketing situation is voluntary
reporting, often we don't see signals unless they are
very, very big safety signals, or very serious safety
si gnal s.

CHAI RVAN WOLFE: Dr. Kraner, did you want
to say sonethi ng?

DR. KRAMER Maybe this has already been
said, but we don't -- we should not be setting up a
fal se dichotony. Wat | said should not be
interpreted as saying if we do it, and if we test for
both safety and efficacy in a controlled setting, we
shoul d forget about post-marketing surveill ance.

The only problem is that if you rely
solely on post-marketing surveillance, it has been
said better than | have said it about the signal-to-

noi se ratio changes dramatically, and you can pick up
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signals that don't exist, and you can mss signals
that are pretty inportant and seri ous.

And so given that as a backdrop, and I
think by law regulations to do post-marketing
surveill ance of new drugs that conme on anyway, there
ought to be a way when you have the opportunity in the
trial setting to add on a nore neticulous |ook for --
and less voluntary way of looking for serious
toxicities.

CHAl RVAN WOLFE: Dr. Baron and Ms. Roach
and then | amgoing to sumari ze.

DR BARON Actually, | just had a
gquestion for Dr. Furberg. Wen you nentioned the --
or when you recommended | should say, and | think it
was 10,000 to 20,000 person years of experience, was
that mainly with an aim towards assessing toxicities,
and if so, would you be confortable with sone of these
personal years of experience be in trials other than
t he chenoprevention trial?

DR FURBERG It is a ball park figure
It has been work that has been in other settings and I
have the experience in the cardiovascular field, and
you probably need that nunmber to rule out bad
surpri ses.

And you are right. | would consider it in
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ot her popul ations also, and add that in. And let ne
just add for your information that 52 percent of all
serious adverse events are not known at the time of
drug approval .
DR, BARON. But you were nmainly notivated
by the toxicity concerns when you recomended t hose?
DR FURBERG Yes, that's correct.

CHAl RMAN WOLFE: (Okay. Ms. Roach.

M5. ROACH: I have a coment and a
guest i on. In terns of nmy conmment, if this cones out
and if the chenopreventive agent -- and we are not

tal king about calcium or something like that that is
al ready avail abl e.

Qoviously, we are tal king about sonething
like the COX-2 inhibitors, but when it cones out,
people will treat it like a vitamn pill. And there
are a lot of -- and we all have problens with people
overdosing on Vitamn A or Vitamn E because they
didn't realize that you could, even though that has
been docunented for years.

A lot of Anmericans are functionally
illiterate when it conmes to understanding the
i nplications of the medicine that they are taking over
t he counter.

And | think that because of that, this has
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to show a huge benefit, in terns of safety, and we
can't discount that. | understand the financial
constraints, and all of that with the trials, and when
t hese cone out, people will eat themlike candy is ny
prediction.

And ny question is -- yes, people eat
wei rd candy. My question is that sonmeone said you
need to be able to detect rare events, and | think it
was Dr. Furberg.

And it is ny under st andi ng with
col onoscopies that there are colonoscopies that are
the normal kind, where you see the polyp. But in
order to see flat |esions, you need a special kind of
col onoscopy, that includes sone kind of dye spray or
sonet hi ng.

Is that correct? And if that is correct,
is that what we are talking about? What ki nd of
col onoscopy are we tal king about, in terns of --

CHAI RVAN  WOLFE: W are talking about
col onoscopy wi thout using any kind of other agents, or
other investigative agents being done to |ook for
dyspl asia, but we are not talking about that.

That is investigational, and we are
t al ki ng about run-of-the-mill, of fi ce-perforned

col onoscopy, w thout any other agents being used.
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M5. ROACH. Wasn't there data in here --
was trying to find it, and I couldn't find it off the
top of ny head. But didn't or wasn't there data that
showed in animal nodels that sonme of the COX-2
increased the rate of dysplasia? No?

CHAl RVAN WOLFE:  No, | don't think so.

DR AVI GAN | think what you are
referring to is that there is an observation that in
certain animal nodels and the aninmal nodel in
particular was a nouse with a specific gene mutation
that was treated with a conbination of an anti-
i nflammatory drug and a EGF receptor inhibitor.

And the polyps were nicely suppressed, but
hi stopat hologically there was still evi dence of
adenormas, and these are precursor |esions under the
m croscope that were not basically gotten rid of or
er adi cat ed.

And that just raises a question of small
| esions that are not seen, but that have a potential.

DR RUSTA: Well, you nay be referring to
cr onoendoscopy, which allows you to visualize
potentially aberrant crypt foci. But that is not
really relevant to screening for the average at-risk
popul ati on.

And there is controversy about the rol e of
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anti-di abetic agents, the glydisones in nouse nodels,
as whet her t hey may be ant i neopl astic or
proneopl asti c. And these PPR gamma |igands have

received a lot of attention, in terns of potential

chenopreventi on. But there is controversy in the
nouse nodel literature
CHAl RVAN  WOLFE: W have actually

di scussed this area before, and that's where we tal ked
about where the polyps nust be renoved to |ook at
their mtotic index and all ot her bi ol ogi cal
par aneters.

And that's what we had tal ked about and
how in these studies we will take themout. Actually
listening to all of this discussion, this really does
not go much further than what Mark said -- what Dr.
Avigan said in the very begi nning.

That we are going to have to take into
account the risk benefit ratio, and that is what we
are all saying, and that there has to be a sufficient
risk benefit ratio to warrant the approval of a drug.

If the drug -- and again we are not
tal king about -- and although we all have non-COX-2
inhibitors, there are other drugs here that we are
tal ki ng about .

Let's say that Drug X causes an extra arm
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to grow and prevents polyps at the sanme rate, FDA will
not approve the drug. So this nust be taken into
account very seriously.

But I don't think we can go beyond that.
| don't think that we can pick nunbers for the FDA |

think that we are saying, yes, these are inportant

consi derations, and you will have to use your judgnent
when designing a trial. s that the answer you need
to hear?

DR RACZKOMBKI :  Yes, thank you.

CHAI RVAN WOLFE: VW wll nove on to the
next question, and that is going to be Question Number
9. For partial or conplete suppression of adenonas
pol yps, (a) should a portion of ©patients who
experience the clinically neaningful benefit of polyp
suppression exceed the proportion of patients
experiencing serious adverse events? That is a real
t ough questi on.

(b) if yes, should the study be powered
according with why or why not;

(c) in order to ensure long termsafety of
CPAs, what should the length of the clinical trials
be. And we are going to start with Dr. Celler on this
guest i on.

DR CGELLER | did keep looking for the
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trick in the first question. | kept on putting in
nunbers, and | could never conme up with a scenario for
a negative answer.

So the benefit of polyp suppression should
al ways exceed the proportion of serious adverse
events.

CHAI RVAN  WOLFE: Does anybody disagree
with that?

DR CGELLER kay. Fine. If yes, should
the study be powered accordingly, and |I think not. |
think the study should be powered for efficacy and
| arge enough for that, and not to worry about the
adverse events as the primary end point.

And | guess the last question really has
been di scussed over the course of the day. W sort of
decided that the length of trial should be 3 years,
but | really like tacking on a longer time for
mai nt ai ni ng fol | ow up.

And | said this earlier, and | think that
a colonoscopy at 5 or 6 years is a good idea. And I
think if you prom se that as part of your trial to the
patient, you can continue to before approval. So |
guess if the drug is not approved -- and the thing is
that once you stop, it is hard to get going again.

So that is a big of a problem | think,
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yes, | guess | would keep the foll owup because you
will never know what you will find in that follow up.

I mean, you may find that the benefits are late, for
i nst ance.

And that mght |ead you to new hypot heses
and new trials, and you may find that something that
you have approved that maybe you shoul dn't have. But
it wll give you better data if you can keep foll ow ng
t he patients.

DR, HOUN: So just to clarify. You are
suggesting that the trial go for a colonoscopy for
like at year six, and then submt the findings for
ri sk benefits?

DR CGELLER No, no. | think you can
submt on the basis of year three data.

CHAIl RVAN WOLFE: That's what | was asking.

DR CELLER l"m sorry. | didn't
under st and.

CHAl RVAN WOLFE: Dr. Avi gan.

DR AVIGAN. | don't have anything to add
to points Aor BB On point C, | would agree under the
ideal circunstances that one should engender a
situation where one can check long term efficacy or
safety of these chenopreventive agents at a

col onoscopy at 5 to 6 years.
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But | would reiterate what Dr. Baron said.

I think there are pragmatic considerations that are

mtigating and that it really nakes conpliance

difficult. It nmakes it extrenely expensive, and there

are all sorts of hurdles that need to be surnounted
t hen.

DR CGELLER  You won't get as good data as
you got in the trial. | have no illusions. But you
get better data than you wll get by post-nmarketing
surveill ance al one.

DR AVIGAN. | would agree, and so we are
faced with this dichotony of what is ideal and what is
pragmatic in a situation like this. | would also ask
what the experience has been for a simlar approach
for chenopreventive agents for other neoplasns, and
let's say what has been the requirenent for
denmonstration of long term safety for CPAs in other
neopl asns.

CHAl RVAN  WOLFE: Real fast and to
summari ze what both of you said, yes, no, and around
three years, with a hope for a followup to |ook at
safety.

And | just want to add one thing about
(b). I would give a qualified no, because you have

sonmething with which you know ahead of time, and to
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approve a drug for something else which has a high
toxicity.

For exanple, it causes strokes. You know
that it does that, and you want to make sure that you
| ook at that very carefully, because actually Dr.
Avi gan used that exanple.

He used the exanple before in the question
about the jury is still out about the COX-2 inhibitors
and thronbotic events. You may want to consider the
possibility of considering that where it would be a
qgual i fied no.

Efficacy is nore inportant in this case
than safety woul d be

DR FURBERG | think there is a
contradi ction here. Nancy said no to Nunmber (b), that
the studies should not be powered to provide adequate
i nformati on about safety, and then under (c), she said
yes.

It should be that the Iength of the tria
should be to ensure long term safety. So there is a
contradiction, and | have to say that | agree with the
(c) answer that, yes, we need to take safety into
account in determ ning sanple size.

CHAl RVAN WOLFE: So you are saying yes,

yes, three?
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DR FURBERG Yes, and | can give you the
exanpl e. Since '97, the agency has w thdrawn seven
drugs, and four of them were approved based on
surrogat es.

So there was a surrogate efficacy wth
smal | studies, and later we found out that there were
safety problens. So this is an illustration that you
shoot yourself in the foot if you are too eager to
approve a drug based on snall studies' effects on
out cones |i ke frequency of pol yps.

You need to take safety into account, and
that is for patient safety.

CHAI RVAN WOLFE: So the only controversy
we really have at this point is really (b), and that
is whether or not the study should be powered to pick
up a safety issue; is that correct? So, then let's
just discuss (b) for now then.

DR BARON: Wll, | was just going to
clarify. | think that Dr. Furberg a mnute ago said
that if you already know about the toxicity profile of
a drug, then there is no problem

For exanple, if you were studying aspirin
now, well, we know aspirin does cause strokes in
peopl e wi t hout vascul ar di sease.

DR FURBERG | agree. W are talking
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about new chemcal entities, but for aspirin and
calcium | amperfectly content with what we have.

CHAI RVAN WOLFE:  You can't power somet hing
that you don't know.

DR CGELLER  Well, one of the problens is
that it is hard to power a study for an unknown
toxicity. But the other thing is that if you have

fairly good followup for an additional 3 vyears, |

don't think there is a contradiction. I think you
will have nore toxicities possibly, and better data.
DR FURBERG Wll, | gave the ball park

figure of 10 to 20,000 person years, and so that would
satisfy ne.

DR CGELLER | don't think you are going
to get that on the initial trial of a chenopreventive
agent in colorectal cancer.

CHAIl RVAN WOLFE:  Dr. Kraner.

DR KRAMER. | agree that what Nancy said
doesn't on its face seem to be a contradiction. I
think that we are choosing by design here, we focus on
surrogate end points, and it is inportant in |onger
followup to see if there are nedical downsides to
t hi s deci sion.

And some of the worst surprises of course

are toxicities that weren't known at the begi nning of
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the trial, and for which therefore you can't power up
the trial or in particular when they are going to
occur.

In answer to the question about what are
ot her chenopreventive agents, and tanoxifen, and to ny
know edge that is the only cancer -- well, | should
not say prevention agent, but it is an approved agent
to decrease the risk of getting breast cancer in high
ri sk wonen, although that nay be fine tuning the word
preventi on.

But it cane out of the NSABB, the Nationa
Surgical and Breast and Bowel Program | don't know
whether this is FDA rules, but | do know that in the
NSABB t hat once you go into one of their trials, they
foll ow you for good.

And they have -- and therefore they were
the first group that picked up the fact that tanoxifen
causes endonetrial cancer. And they did it because
worren that were on their trials in long term foll ow
up, and not through post-nmarketing surveillance.

And | even question whether post-narketing
surveillance would have ever detected it, because
tanoxi fen was out there for three decades.

CHAI RVAN WOLFE:  Davi d.

DR METZ: | would suggest and | feel very
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strongly that | agree with this prolonged follow up,
and this brings up another potential advantage here.

If we are talking about a surrogate end
point, we are arguing about what is the right end
point, and we are as good as we can be, but we
definitely are not choosing the ideal end point.

W are |l ooking for 3 years because we are
trying to be practical about what is the appropriate
time to get sone kind of end point. And now we are
talking about the third issue that is a little
controversial, and that is how safe are we going to
ultimately be.

Therefore we go back to the original
design of having another or at |east some of your
patients carrying on for another three years. You get
a lot of benefits out of that, and you certainly are
not going to get definitive answers, but you wl]l
learn a | ot.

CHAl RVAN  WOLFE: Can | ask the FDA a
guestion? If you approve it for three years, is the
cat out of the bag, is that it? | mean, it is much
harder to withdraw a drug than it is to not approve it
inthe first place; isn't that correct?

DR HOUN: | think that the issue with the

drugs and how easy it is to wthdraw depends on a
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couple of factors. One is the indication. | f your
indication is trivial, and inprovenents in not a life-
t hr eat eni ng condi tion, or not a l'i fe-saving
indication, then the tolerance for a life-threatening
or serious adverse events may outwei gh your benefit.

The other issue is are there other
alternatives on the market for your indication. But I
do think we are in the position that prior to approval
it is better to get the questions answered prior to
approval , because safety concerns that develop after
approval, if they are life-threatening and fatal, that
puts everybody in a poor position.

CHAI RVAN WOLFE: Anot her questi on. How
often do you see -- let's say in 5 years sonething
that was not even trending in 3 years?

DR HOUN: Usually in the market, if a drug

has a serious adverse event, we will see it within 3-
to-5 years. It depends on the dissem nation of the
drug use. If it is a big uptake drug, then you are

going to see it sooner

If it is a slower dissemnation drug, you
mght see it for a while. I have a question related
to safety on the class of drugs NSAlDs. This is
wi dely tal ked about and studi ed.

We know NSAIDs have a risk for @ bl eeds,
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and sonme of them are serious, and it is very
interesting that the @ folks here are the ones that
handl e that conplication of G bleeds, and yet you
also are the ones that handle polyps, and polyp
prevention through col onoscopy.

And | want to get an understanding in
terns of looking at this class of NSAIDs, and the risk
for bleeds can be in one year 2 percent, 4 percent.
And then your expectation for polyp reduction after 3
years, people were saying that is 30 percent.

And so | am just wondering in your own
m nd how you figure out this risk benefit for NSAIDs
in general with G bl eed.

CHAI RVAN WOLFE: One thing that | would
assune, and | would like to have Dr. Cryer answer
this, too, is that | am assumng this question is
going to relate to COX-2 selective inhibitors, and I
am not going to get into the issues of the vigor and
cl ass studies.

But | amgoing to still believe that these
two will ultinmately prove to have a |ower bleeding
rate than the non-selective NSAIDs. So | think we are
tal king about on the bal ance sheet that these will be
beneficial with regard to reducing polyps, as opposed

to causing nore bleeds. Bryon.
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DR CRYER So | think that the whole
i ssue that you have brought up is what has led us to
currently evaluating other classes of agents, and
specifically COX-2s, for their potential as a benefit
as chenopreventive agents.

And specially the problem or the previous
problem was that the risk of proxinmal upper G events
wi th non-sel ective NSAI Ds, despite the fact that there
was reasonably good data that showed that they were
chenopreventi ve, out wei ghed their ef ficacy for
chenopreventi on.

So how | viewthis really in terns of the
risk benefit analysis for COX-2s is that it appears as
if their risk reduction for upper G1l. events is going
to be half as nmuch as seen with the non-selective
NSAl Ds.

So you take that 2-to-4 percent that you
just suggested, and you cut it in half, in ternms of
the risk. And then we have to see ultimtely what the
benefit will be with regard to reduction in the | ower-
@ tract.

Now, what percentages you wuse really
depends on what the end point is, and in the exanple
that you just gave, you suggested that it would be the

polyp -- for the 30 to 35 percent reduction in polyps,
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and that woul d be the conparison

But the way that | see it, although that
is not what we are currently discussing, but when I
ultimately do this risk benefit analysis down the road
in ny mnd, it is going to be the risk of upper-@G
bl eeds, conpared to the benefit potentially of cancer
reduction.

CHAl RVAN WOLFE:  Dr. Lieberman first, and
then Dr. Fogel, and then Dr. Levine.

DR LIEBERVAN. | was going to say that |
agree with those coments. That | think with the end
poi nts that we have commonly agreed on in this panel,
that we have a very special burden regarding safety
i ssues, because the end point is of sonewhat uncertain
benefit, and in which I think all of us would agree on
ri ght now.

And therefore | think we have a specia
burden not to produce harm So | think that the
reconmrendations to performa 3 year study, but then to
have an extended followup of these patients wth
safety as the criteria of the followup, has got to be
probably built into whatever study vyou end up
accepting.

Because there really should be very little

tol erance for serious side effects. W don't know for

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

321

sure if this benign polyp reduction should we see it
is actually going to translate into a colon cancer
nortality reduction.

CHAI RVAN WOLFE: Dr. Fogel, and then Dr.
Levine, and then we sunmari ze.

DR FOGEL: | think the question that was
asked is a very inportant one. | think for entry into
the study that | don't think that the risk of bleeding
shoul d i nfl uence how the study is designed.

However, for the interpretation of the
results, if there is a significant risk of bleeding,
and we don't know what the benefit is in ternms of
cancer reduction, or what the significance of the
polyp reduction figure 1is, then it my not be
sonet hi ng that shoul d be approved.

But | don't think we can answer that
guestion right now.

DR LEVI NE: | am not sure that | agree
completely with Dr. Fogel. I think we have the
background of aspirin, and clearly we are just
learning now, and it took a long tinme, and our
chairman certainly knows it better than anybody.

And Dr. Feldman and others who have
studied prostrate gland and Els and E2s and the

tissues, both in tissues in Gs and el sewhere, that
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the 81 mlligram dose, which is presently going to be
used in nost of our elderly patients now, has much
less risk than the higher dose aspirin for @
bl eedi ng.

It still has risks, but it is much, nuch
lower. M concern is that the dose that is being used
in these studies, and whether as pointed out before,
once it is on the market it wll be much higher doses
probably used as pointed out by Nancy.

So | think it is very inportant for us to
| ook at dose. And ny feeling is that you won't know a
ot of the results until this study is over, and I
think you may be surprised that it is not as safe.

And all of us have seen around this table
| arge ulcers, bleeding ulcers, from COX-2 inhibitors.

Maybe half, and that's correct, and maybe 20 percent
of the others, but it is a large nunber and | think
that dose is critical.

That we have to | ook at the dose that the
trials are looking at, and look at if dose makes a
difference, and | think it wll.

CHAl RVAN WOLFE: (Okay. So getting back to
t he question. So, (a) is yes; and (c) is 3 to 5
years; and (b) is I think -- and going back to what |

said before, it is no in general, because you cannot
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antici pate adverse events, and the power for them

But if there is a known adverse event, you

may have to consider that in the equation. s that
fair? If so, we will nove on. W will go to Question
Nunber 4.

Should the results of the clinical trials
in individuals at high risk for CRC be generalized to
individuals at normal risk for CRC, why or why not.
Pl ease specify the criteria that should be used to
classify risk in clinical trials of CPAs. Ve will
start with Dr. LaMont.

DR LAMONT: This is a sonmewhat confusing
guest i on. | didn'"t get it until after | spoke to a
few peopl e about it here.

But it seens to ne that if we are talking
about sporadic colorectal cancer that we are talking
about, and average risk patients, and that is patients
wi thout a hereditable or acquired disease. So we are
just talking about regular risk patients or nornal
risk.

Therefore, the question is hard to answer
because the patients who are going to enter into the
trial are normal risk for CRC if | wunderstand the
guestion properly. Unless we select patients who have

al ready had a polyp, which is what we want to do.
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CHAI RMAN WOLFE: That is likely to be, and
to start with soneone who had a previous distributed
polyp and is at high risk.

DR LAMONT: So in that sense then, it
woul dn't be absolutely generalizable. But we want to
select patients with polyps, because otherwi se we
woul d have to study tens of thousands of patients.

So | think what we really want to discuss
is how do we classify risk here, and it seens to ne
that the factors would be age, and that is a known
factor for a polyp risk and cancer ri sk.

And that we wouldn't study anybody under
age 50, and that the types of polyps that we are
interested in are those that are over a half-a-
mllimeter, or excuse ne, 5 millinmeters or greater.

And that are adenomatous polyps, and we
don't want to study any other kind of polyp. They
don't matter. And aside fromthat, | think that those
are the two main risk factors.

So entry into the trial would be patients
over 50 that already have a polyp it seens to ne.

CHAIl RVAN WOLFE: There was a plea before,
and | just want to address the plea about |ooking at
pati ents under age 50.

And sonetimes we can do this in sone
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trials, and include a certain percentage of people
under that age, because we all do see the occasional
patient, and that is the patient that we actually do
want to very carefully prophyl ax.

So you may want to consider it as a group
rel axi ng that age 50. Do we all agree that adenomas
and polyps is what we are tal king about here? W all
agree with that.

And with the age, | think we should
discuss a little bit.

DR LAMONT: Yes. There are snmall nunbers
of patients that have polyps below, and | just | ooked
at some data, and it is between 40 and 50, and it is a
tiny nunber.

And nmaybe we should talk about upper
range, too, because a coment was nade before about
not taking out a polyp in an 80 year old, and | think
we have to be very careful about how we structure
t his.

But in general we want patients who are at
a high performance |evel, because they are going to
have to junp through four hoops of col onoscopies and a
whol e bunch of other stuff. So you would have to be
| ess than 80 at the end of the trial.

DR GCOLDSTEIl N: | would like to ask a
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guest i on. What about the high risk categories, such
as those like ny daughter, who has had IBD for nore
than 30 years?

You arbitrarily cut it off at 50, and it
is a question. Wuat would you do for those peopl e?

DR LAMONT: | think that is a very
speci al popul ation where you first of all would not
consi der sone of the drugs that we have already been
tal ki ng about as a chenopreventive agent.

And | think it would nuddy the water. And
| would talk about people that have no genetic or
acquired risk, known risk factor for <colorecta
cancer .

DR CGELLER | am going to argue against
an upper age bound, and rather base the criteria for
entry on performance status rather than limting the
age of the patients that you enroll

| don't think that we should have age
di scri m nati on.

CHAl RVAN WOLFE:  Again, you are | ooking at
bl ack and white. You have to be very careful, because
sonme drugs have an age related toxicity to them and
you have to look at the age, and look at each
i ndi vi dual age.

And so | think that age has to be taken
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into account. W are not picking a definite age. Are
we talking about a policy that the FDA should
consider. W all agree that their mninmm age shoul d
be considered, and they can decide to consider a
m ni num age | ater on.

The question is should an upper age limt
be considered, and | would argue that in certain cases
it mght be considered.

DR METZ: (One point about the |ower age.

There will be a fair nunber of patients who are
notivated to get a colonoscopy by the age of 50, and
who have a clinical indication to have a col onoscopy.

For exanple, a famly nmenber who devel oped
col on cancer below the age of 50, and there will be a
nunber of those patients who would clearly be
notivated to get into this trial, and would
potentially have a polyp found, and would qualify.

And | would say that those are the very
patients you woul d want to study.

DR RACZKOWSKI : In just reading the
guestion | am wondering if we are not addressing the
intent of it as witten. The question as stated is
about the application of a trail finding to groups
ot her than the ones that were perhaps studied.

And we seemto be tal king about the entry
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criteria for an ideal study. And so nmaybe if the FDA
could clarify exactly what they need, then we m ght be
able to focus the discussion.

Wll, one of the issues with Phase 111
efficacy trials is whether or not the patients that
are enrolled in that trial are representative of the
ultimate popul ation who will get the drug.

And the real intent of the question is to
what extent do you think that if patients who are
enrolled with high risk criteria into clinical trials,
shoul d those results be extrapolated to patients who

are at normal risk.

CHAI RVAN  WOLFE: Just SO everyone
understands, it is those or that the trial would
likely include those who had previous polyps. Let's

say it shows as a benefit, and are we now going to
allow the approval to be for everybody in the
popul ati on?

Look, here is a high risk group, and they
benefit and that neans that you can benefit, too.
Don't even get in that category in the first place.
You will never have a polyp this way.

So are we going to allow to extrapol ate
these studies from a high risk to a, quote, average

ri sk, which neans no risk or the sane risk?
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DR BARON Sorry, but for a further
clarification, listening to Dr. Avigan earlier, and in
trying to read his mnd, | think he would say that one
or two snmall polyps would not really be a high risk
popul ati on.

So again are you referring to a trial done
anong -- for exanple, people that have big polyps,
ugly looking polyps, or lots of pol yps, and
generalizing down to the solitary polyp forns?

O are you talking about solitary polyp
peopl e, versus the whol e worl d?

DR AVIGAN. Right. | think we have to be
careful whether we are lunpers or splitters. W are
tal king about a heterogenous group of people, who
varying degrees of increased risk, depending on what
their characteristics are.

So they m ght include people with nultiple
pol yps, or people with single |large polyps. There are
peopl e who have conmpelling famly histories, and each
of them if you start analyzing them as subsets, can
be assigned specifically different risks.

But | am distinctly not talking about
peopl e who have single snall tubular adenomas that
from what we have heard today, and from what seens to

be borne out in the literature, do not convey an
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i ncreased risk

CHAI RVAN WOLFE: Then you are going to
have to define what a high risk patient is, because
the definition used in the past is if you had a
previ ous polyp, an adenonas polyp of any type, you are
at risk at devel oping a second one.

| amgoing to ask Dr. Lieberman if that is
what your feeling is.

DR LI EBERVAN: The epidem ol ogic data
certainly suggests that people that have had polyps
have had an increased risk of devel oping cancer. So
that represents a higher risk group than those that
don't.

We have slightly conflicting data. David
Ransohof f nmentioned the Wendy Atkins study from the
early 1990s, suggesting that a patient who only had a
distal snmall adenoma, that they are at risk over 14
years of followup for colorectal cancer was not
greater than the general popul ation.

So there is a little bit of conflict
there, but overall nost of us believe that if you had
had adenonmas, then you have an increased ri sk.

DR FOCEL: For the popul ation that does
not have a famly history, and does not have a history

of polyps, it is very difficult to justify the

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

331

conclusions of a study in which you are |ooking at
pol yp recurrence.

It is not clear that you would have the
same efficacy. You do have to worry about the risks
of the drug then outweighing the benefits, since we
don't know what the risk of polyp devel opnent is.

So | would be very reluctant to
extrapol ate fromthe studies that we have tal ked about
of polyp prevention to the general popul ation.

CHAl RVAN WOLFE: Dr. Rustgi.

DR RUSTA@: | think that you really need
to stratify risk. | nean, it is a continuum from
average risk to noderate risk, and high risk, and by
using the termhigh risk it is causing sone confusion.

| would apply high risk to a strong famly
history and then the known inherited syndronmes. That
being said, | would agree that I would not extrapol ate
from findings in high risk population groups, where
one has to furnish proof of principle, which is
i mportant.

But | would not extrapolate it to the
general popul ation or the average risk

CHAI RVAN  WOLFE: | don't think we are
tal king about here about -- you're right. True high

risks, and those with famlial syndrones of any type.
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W are tal king about the noderate risk and those with
a previous history.

DR RUSTQ: And with those people at
noderate risk, | would not apply it to the general
popul ati on or average ri sk.

CHAI RVAN WOLFE: Let ne sunmarize then,
and again we will see if we disagree from here. W
will talk about the noderate risk to people wth
previous polyps, and what type of polyps are left up
to the specific study design

We all agree that we cannot extrapolate to
the people with average risk, or no risk, or no
previous history, no famly history, no nothing. And
that the criteria to be used will be adenomas pol yps
for trials, and that age wll be a consideration.
Definitely with the bottom end, and possibly with the
upper end.

M5. ROACH | disagree with the upper end
on the age, because | think you need to mmc the rea
world in sonmething like this.

CHAI RVAN WOLFE: | understand that, and
again you have to take into consideration that there
is certain drugs that may have a very significant
toxicity at the upper end, and that has to be taken

i nto account by the FDA
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So we have to | eave them sone | eeway that
being the possibility. If there is a drug which
causes significant toxicity over age 80, for exanple,
and that does happen, and let's say a non-selective
NSAIDs with the risk of toxicity is quite significant.

You have to consider that as a possibility
and not consider that in a trial. Yes?

V5. COHEN: | have a question. Suppose
sonmeone develops polyps and there is no famly
history, but they all of a sudden have polyps, are
t hese people not eligible for this clinical trial?

| nmean, suppose the typical and average
consuner as they use in consuner protection devel ops
polyps, and there is no famly history, but they do
have polyps. Don't you want to know what the genera
popul ati on where there is no historical pattern --

CHAlI RVAN WOLFE: O course, but you also
have a problem of causing significant problens for
that patient. Every single drug trial takes that into
consideration; that a person has a serious risk for
devel oping a conplication and they are not included in
the trial

That is the exclusion criteria for any
study, and so the FDA has to have sone |eeway in that

regard. If they know that there is a drug that has
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been shown to have significant toxicity in the
el derly, which does exist, they have to have the
ability to exclude that patient popul ation.

Any patient popul ati on who has bl onde hair
al so, and they can exclude that patient population if
they determine that. So | think you have to have that
| eeway to have that possibility.

DR LIPPMAN.  In ny original statement, |
al so used size here, and | think we should probably
revisit that with perhaps input from experts on this,
and | said 5 mllimeters or greater.

Because if in fact smaller polyps don't
increase the risk, then we want to front l|oad the
study to conme up with some neani ngful data. W shoul d
per haps define in addition to having had a polyp, what
the size of that polyp should be, or possibly even
| ocation. But size.

CHAl RVAN WOLFE: That woul d be a detail to
do then and for the FDA to decide what constitutes the
risk that they are |ooking for. Dd you want us to
deci de that for you here?

DR HOUN: I1t's okay.

DR METZ: | just wanted to nmention that I
think that the point has been nmade, and | just wanted

to reiterate it. | think it would be very wong to
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take data fromthis study even if it is very nice and
very positive, and extrapolate it to the genera
popul ati on who has not been screened before.

My big fear here is that when this is
potentially available, people are going to say, oh,
don't worry. | don't need a col onoscopy anynore. | am
just going to go into Drug X and that is going to be
fine.

And | think the data that is going to cone
out of this kind of trial is that people at risk have
a reduced risk, and it has nothing to do with the
person who is at average risk and who has never been
scoped.

And | think that your average risk scope
at age 50 is sonmething that | think we should nake
sure i s nmaintained.

DR RANSCHOFF: | think we should be
careful about trying to anticipate the future too much
and proscribing things that we don't understand a | ot
ri ght now. The key question is that if studies are
done in people of nediumrisk, and not HNPCC or APC
the nedian risk, and we want to extrapolate to other
groups people wth somewhat |ower risk, the Kkey
bi ol ogi cal question is whether the nechanism by which

carci nogenesis occurs different in people with |ower
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ri sk, conpared to the group that you studi ed.

It is quite likely in the future that we
are going to know a lot nore about pathways and
mechani sms, and mght be able to generali ze. And |
think the only thing we can say with certainty right
now woul d be don't study HNPPC rate and APC and try to
generalize others fromthat.

| think it is plausible, but we don't know
or are unlikely to find out that the mechani sm of risk
is the same in a variety of different groups and wl|
learn that in the future.

CHAI RVAN  WOLFE: There are studies
actually being conducted right now if | am not
m st aken about the NC | ooking at people with average
risk. But we all agree that we cannot extrapol ate at
this point. You all agree with that? Ckay. Let's
nove on.

And question Nunber 5. Shoul d clinical
trials of CPAs be required to include substanti al
nunbers of individuals' particul ar denographic or base
line characteristics, such as age, race, or sex, or on
a particular concomtant of therapies, such as NSAI Ds?
W will start with Dr. Fogel.

DR FOGEL: The study that | think we are

talking about is a study in which patients who have
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had pol yps and had the pol yps renoved are then entered
into a study where they receive the chenopreventive
agent .

| think we should be certain to include
Afri can- Aneri cans, and possi bly in a greater
oversanpling of them because of their different
nat ural history.

There should not be any gender exclusions and so |
guess that nmeans that it is not a VA study.

And | don't believe there should be any
age exclusion if the individual already has a polyp.
| would not want to include young individuals if they
have not had pol yps previously for the reasons that we
have al ready tal ked about.

The second part of the question has to
deal with concomtant therapies, such as non-steroida
agents, and | think we should probably include cal cium
and sone of the other chenopreventive agents.

| think given the information flow on the
internet and el sewhere that nany of the patients wll
be on other chenopreventive agents, and it is probably
going to be necessary to stratify the patient
popul ati on, because | think if you don't, you are
going to end up wth a potential confounder of

results.
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CHAI RVAN WOLFE: Actually, Dr. Levin had
to leaven, but this is a nore difficult question than
it |ooks, because if you use other agents, you nay
make the bar so high that it would be inpossible to
show an effect above, and that brings up sone ethical
i ssues about not allowing other nedications in there
whi ch have been shown to have a benefit.

So the way that | feel, | am not sure |
know the answer to this, but it is not quite that
simpl e a questi on.

DR CGELLER  Once sonmething is shown to be
efficacious, you may just give it to everybody, and
yes, it raises the bar, but it shoul d.

CHAl RVAN WOLFE: | understand, but you nmay
make it inpossible, which is even better yet.

DR AVI GAN There is one very practica
issue, which 1is I|lowdose aspirin, because many
geriatric patients are on it for prophylaxis and
cardi ovascul ar di sease.

And just as a very practical mtter, the
guestion is, is the chenopreventive agent redundant?
Is it additive in its chenopreventive effect, or is it
possi bl e that they cancel each other out, or have sone
conbi ned ef fect which is not salutary.

So fromthat perspective, with that agent,

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

339

because of its dissem nated use and advocated use in
the sane population of patients, this is a very
practical matter.

DR FOGEL: In the study design that Dr.
Levin tal ked about earlier this norning, he actually
stratified his patients into those that received |ow
dose aspirin and those who did not. And then half
recei ved pl acebo, and hal f recei ved t he
chenopreventi ve agent.

CHAl RVAN WOLFE:  (Qbvi ously, al so you woul d
| ower your percent increase over basal if you know
t hat sonething had an effect there.

DR. CRYER That was the exact point that
| was doing to nmake there, but | just wanted to say
that it seens to ne it is at least fairly clear that
we are stuck with having to include |ow dose aspirin
in any of these trials because of its cardi ovascul ar
protective effects.

M5. COHEN: NIH is doing sonething very
i nteresting. In the Wshington Post, they are
advertising for people to participate in clinical
trials.

| would Iike to see inner-city people have
the opportunity, who don't have any kind of health

system available to them and one of the things that
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you can do is go to the churches, and advertise that
they are | ooking for people to enter trials.

And | think it is very inportant that we
have a diverse popul ation. And | have been at this
long enough to know, although there are things
mandat ed, that it doesn't always happen.

DR LI EBERVAN: | wanted to raise a
slightly different twist on this issue, and that is
just overall general reliability of trials that enrol
patients that have agreed to have three col onoscopies
in three years.

Arguably, this is a population of patients
that may have other health seeking or health nodifying
behaviors, and it mght affect the general reliability
of the results.

For exanple, these people nmay have nade
di etary changes, and they may be taking aspirin, and
they may be taking calcium because they read Dr.
Baron's study. They may be talking foliate. They may
be exercising regularly.

They may be consuming lowfat and high
fiber. 1 just wonder whether fromyour points of view
whet her this troubles you at all, because these are
obvi ousl y confounders.

And whet her you think that the studies to
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at least collect this infornmation. | agree that |
don't think we can ask for stratification for all
t hese things, because there is too nany.

But should we be collecting this kind of
information so we have a sense of whether these

popul ati ons resenbl e the general popul ation.

DR RACZKOWEKI : Just a quick answer.
Yes, | think it is pretty standard for nost clinical
trials to collect information about concomtant

nmedi cations or herbal products, or other sorts of
di etary suppl enents.

DR KRAMER And | would say in a nutshell
that you just described sonmething that is known as
heal thy volunteer effect, and that is built in by the
statisticians into their sanple size, and assunptions.

At the very best, we are not going to --
we al nbst never get a popul ation that exactly reflects
the target population. But to the extent possible, |
think it should be tried.

So that the last thing that we would want
after a trial is to have a pretty good answer in
people who don't take |owdose aspirin, and then
people pour in who are on |owdose aspirin, and they
cannot take it and get an answer, and that after 5

years, and $20 nillion, we don't have a cl ue.
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So whatever the target population is
likely to be, that should be incorporated into the
target population for the trial.

CHAI RVAN WOLFE: kay. Shoul d clinical
trials be required to include, and the answer is yes,
right? The answer is yes to everything? Now, the
| ast question -- didn't Carnac used to say that? No,
t he | ast answer.

The | ast question. How shoul d drop-outs
or sensor patients be analyzed? And | think I wanted
to start with Dr. Lieberman.

DR LI EBERVAN: Yes, you did, but | don't
know t he answer to this one.

CHAI RVAN WOLFE: | wanted you to | ook bad.

DR LIEBERVAN. That's right. |In general,
in clinical trials, you do an intention to treat
anal yses, and in this case, obviously there could be
lots of reasons for drop-out, and if one of those
reasons is adverse events, that is going to be an
important thing to record and docunent.

And that sonmehow is going to have to be
anal yzed differently, and I amnot a statistician, and
so | have to admt by ignorance here about how to deal
with that. Barry, were you the other commentator on

this?
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DR KRAMER | can't do nuch better,
except that when you are looking for time to event,
you do try to incorporate into the Kaplan-Mier
analyses the intent to treat philosophy as your
primary anal ysis.

You can always do retrospective subset
anal yses, but the primary analysis is intent to treat.

And then there will be censored patients, and then
maybe Nancy can conment on this.

But the assunption for all of these curves
that we generate is that the censored patients are
peopl e who would have had the identical outcones as
the others. That is, that censored patients are non-
informati ve.

You | ook for hints that they may actually
be informative; that is, there my be different
reasons. People may drop out of one armin a trial
and may drop out because they are having nyocardia
i nfarctions.

And people who drop out of the other may
just drop out for inconvenience or whatever. You want
to be sure that they dropped out for simlar reasons,
but censored points are always difficult.

You hope that the drop-out rate is no

lower than a certain percent, and at least in the
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cancer trials, where you often ook to see that fewer
than 10 percent dropped out, but that is not always
perfectly reassuring, and you can conment on these
desi gns.

CHAl RVAN WOLFE: W need your gui dance.

DR CGELLER | am a statistician, and the
first thing you should do is try to mnimze drop-
outs, and this sounds just so perfectly clear, but in
fact you should really have in your trial design
retention plans, and things to do.

At the Heart Institute, we give out mugs
and tee-shirts, and things like that. So sonmething to
help a retention is really a good idea in the
pl anni ng.

The second is that the nunber of drop-
outs, or the time to drop out in each arm is
informative. You really want to know if the drop out
is unequal in the two treatnents.

If in particular you have a treatnment with
sonme toxicities, Dr. Kranmer said you don't want -- you
may see a larger proportion dropping out there. The
third thing is that what you are doing to do about the
drop-outs should be preplanned for the data anal ysis,
and there are a nunber of nethodol ogies that can be

enpl oyed.
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One of them that Dr. Kraner suggested is
that you assune that the drop-outs are non-
informative, and then you would censor them at the
time that they dropped out.

We know that is not true, | guess, and so
| would like to say that that is not an optinal
solution to the problem A second possibility is the
wor st case scenario. You think that people dropped
out because they failed in one arm and didn't fail in
the other arm So you can do that.

That is wusually too stringent and there
are other possibilities. Statisticians are very good
at making up data according to prognostic factors, and
the met hods are called inputation.

And | think that all of these nmethods are
possible, and nmay well be acceptable. They j ust
should be preplanned, and it is an issue that the
designers of the trial should think about while the
trial is planned and not when you are stuck at the end
of the day.

DR  KRAMER: | agree with that, but the
only thing I would add is that we can beat you. W
don't give out nmugs in our trials. W give out gift
certificates and club nenberships, and things Iike

t hat .
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DR CELLER Vell, we can't beat the
phar maceuti cal industry, Barry.

CHAl RVAN WOLFE: Dr. Col dstei n.

DR GOLDSTEI N: That |eads ne snoothly
into tal king about the pharmaceutical industry. Thank
you for the sewage. |In actual fact, a wide variety of
t echni ques, too nunerous to recount here, are used
including inducenents and all sorts of recruiting
efforts and great care with inclusion and exclusion
criteria, and everything you have said and a good deal
nor e.

But as we all know, with reference to the
guestion, FDA pays particular attention to deaths and
drop-outs, and the key there is to analyze to an
excruci ating degree every death and every drop out,
and to document it to a fare-thee-well, and that in
the normal practice of pharnmaceutical nedicine is what
i s done.

DR CELLER | actually think that too
many drop-outs by itself should be reason for non-
approval . I was privy and a party to approval of
sonet hing that had too many drop-outs.

| knew that it had too many drop-outs, and
there was an inputation method used, and the drug was

|ater withdrawn. The drop-out rate was sonething |ike
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30 percent, and that is just out of the water.

DR AVIGAN. | just wanted to nention that
the drop-out issue is very relevant to col onoscopy
trials, and the drop-out rates, for exanple, in the
Nati onal Polyp Study, which we cited today, were quite
extraordi nary.

And there was sonething in the order of 50
percent, and that was sonewhere at that 3 year tine
l'ine. And that is because of the -- that may be
because of the colonoscopy and the fact that people
don't like to have colonoscopy, even in a study
setting.

And | was going to ask Dr. Liebernman
whet her from his experience that he thought that
studies could do better than that based on notivating
patients, and if not, whether such nunbers of drop-
outs woul d be very problematic.

DR LIEBERVAN. | am pretty convinced that
we can persuade al nost anybody to have a col onoscopy
if it is done right. I wll tell you that in the VA
study of the 4,500 patients that were eligible after
all of the exclusion criteria, one-third elected not
to have a col onoscopy. So there was a percentage of
patients, but two-thirds of the patients ultimtely

had a conpl ete col onoscopy done.
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DR BARON | think there are two issues
here, and | am wondering if the FDA wants us to
clarify this. There are two kinds of drop-outs.

Actually, there are two words here, dropping out and
censori ng.

And one problemis that patients don't get
a colonoscopy, and the other problem is, and it is
somewhat unrel ated, they stop taking the drug; or they
start taking the drug on their own if you are doing
sonet hing |ike aspirin.

Now, these two issues are conceptually,
and unfortunately they have to be handled a little
differently. The intention to treat business is quite
easy if they stop taking the drug, but they undergo a
col onoscopy.

Then it is a no-brainer. People who don't
get a colonoscopy for whatever reason, including
death, that is another story. So | think it mght help
the FDA nore if we explain our recomendations, in
terns of these two separate dinensions of dropping
out .

DR CGELLER I was talking about not
getting the end point in what | said earlier, and as
for whether or not you take the treatnment to which you

are assigned, | hope you do. | want you to very badly.
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| inplore you to do so, but if you don't,
| am going to count you in the group to which you were
assi gned anyway. | believe in intention to treat
analysis, and | don't think anything else should be
used for drug approval.

CHAI RVAN WOL FE: kay. So we will |eave
it to the FDA to discuss wth the statisticians
regarding the criteria and the nunber of patients, and
basically we are going to use ITT as the nethod for
designing the trial. | think that is the |ast
guest i on. Is there anything el se that anybody would
i ke to discuss?

If not, I want to thank everybody, and all
the panel, for all the hard work, and all the
diligence, and I want to thank the FDA for their input
for this neeting. Thank you very much

DR RACZKOWEKI : And | wanted to also
extend ny appreciation for everybody's involvenent.
We had a very anbitious agenda, and the di scussion was
very helpful and very illum nating, and for those of
you who stayed and didn't drop out, you can pick up
your tee-shirts and your nmugs in the | obby.

(Whereupon, at 4:46 p.m, the neeting was

adj our ned.)
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