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PROCEEDI NGS
[8:05 a.m]

DR VENI TZ: Ckay; good norning, everyone.
Wel come to the dinical Pharnacol ogy Subconmittee
meeting. We have a full agenda for today, and
before we proceed with our agenda, | would like to
go around the table and for every person sitting on
this table to introduce himor herself, please.
Gerry, do you want to go ahead?

MR MGIACCIO Cerry Mgliaccio,
vi ce-presi dent, global quality operations, Pfizer.

DR BLASCHKE: Terry Bl aschke, Stanford
Uni versity.

DR BARRETT: Jeff Barrett, Childrens
Hospi tal, Phil adel phi a.

DR CAPPARELLI: Edmund Capparelli,
University of California, San D ego.

DR DAVIDI AN: Marie Davidian, North
Carolina State University.

DR DERENDORF: Hartnut Derendorf,
Uni versity of Florida.

DR. G ACOM N : Kathy G acomni,
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University of California, San Francisco.

DR. HALL: Steve Hall, Indiana University

School of Medi ci ne.

DR JUSKO W/ liam Jusko, University at

Buf f al o.
DR VENI TZ: Jurgen Venitz, Virginia

Commonweal th Uni versity.

MS. SCHAREN: H | da Scharen, FDA Center

for Drugs, executive secretary.
DR. MCLEOD: Howard McLeod, WAshi ngton
Uni versity.
DR SADEE: Wl fgang Sadee, Chio State

Uni versity.

DR. WATKINS: Paul Watkins, University of

North Carol i na.

DR. RAHMAN: Ati ko Rahman, FDA.

DR. WLLIAMS: Gant WIIlianms, oncol ogy

drugs, FDA.
DR. PAZDUR: Richard Pazdur, oncol ogy
drugs, FDA.

DR LESKG Larry Lesko, Ofice of

Clinical Pharmacol ogy and Bi opharnaceutics at FDA.
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DR VEN TZ: Thank you, everyone.

Qur next step is to review the conflict of

interest statenment, and Ms. Scharen is going to do

that for us.

M5. SCHAREN: Good morning. The foll ow ng

announcenent addresses the issue of conflict of
interest and is nade a part of the record to
precl ude even the appearance of such at this
meeti ng.

Based on the submitted agenda and all
financial interests reported by the subcommittee

participants, it has been determ ned that all

interest in firns regulated by the Center for Drug

Eval uati on and Research present no potential for an

appearance of conflict of interest with the
foll owi ng exceptions: in accordance with 18 USC

208(b)(3), the follow ng participants have been

granted waivers: Dr. Paul Watkins has been granted

a waiver for consulting with the sponsor and a
competitor on unrelated matters. He has received
| ess than $10, 001 per year fromthe sponsor and

bet ween $10, 000 to $50, 000 per year fromthe
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conpeting firm

Dr. Kathleen G acom ni has been granted a
wai ver because her spouse is a nenber of the
speakers bureaus for the sponsor and a conpetitor
He |l ectures on matters unrelated to the issues to
be discussed at this neeting. He receives |ess
than $10, 001 per year fromthe sponsor and between
$10, 001 and $50, 000 per year fromthe conpeting
firm

Dr. Ednund Capparelli has been granted a
wai ver for unrelated consulting for the sponsor.
He receives |l ess than $10, 001 per year. A copy of
the wai ver statenents may be obtained by submitting
a witten request to the agency's Freedom of
Information Ofice, Room 12-A-30 of the Parkl awn
Building. In addition, Dr. WIIliam Jusko has been
recused fromparticipating in this portion of the
meeti ng.

W would like to note that Dr. Paul
Fachler is participating in this neeting as
nonvoting industry representative acting on behal f

of regulated industry. Dr. Fachler's role in this
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meeting is to represent industry interests in
general and not any one particul ar conpany. Dr.
Fachl er is enployed by Teva Pharnaceuti cal s.

In the event that the discussions involve
any other products or firnms not already on the
agenda for which an FDA participant has a financial
interest, the participants are aware of the need to
excl ude thensel ves from such invol verrent, and their
exclusion will be noted for the record. Wth
respect to all other participants, we ask in the
interests of fairness that they address any current
or previous financial involvenment with any firm
whose product they nmay wish to comment upon

Thank you.

DR VENI TZ: Thank you, Hilda.

Qur first agenda itemis Dr. Lesko, who is
going to bring us up to date on the outcomes of our
previ ous neetings and who is going to set the stage
for the next day and a half.

Larry?

DR LESKG Thank you, Dr. Venitz and good

nmor ni ng, everybody, and wel conme to our fourth din
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Phar m Subcommi ttee neeting of the Advisory
Conmittee for Pharmaceutical Sciences. And I'd
like to say that we' ve been | ooking forward to
today's neeting, and | think we have three
interesting topics that we will be |ooking for your
i nput and di scussion of as we nove forward with
these particul ar areas.

Foll owi ng the first couple of meetings,
there was sone interest in sort of stepping back
and reflecting and recappi ng on sone of the topics
that have been previously presented to the
subcommttee and in particular to reflect upon the
val ue of the neeting in terns of what FDA has
acconplished with the input fromthe comittee.

And what |'mgoing to do now is summarize the
topics that we've discussed at prior neetings al ong
with some of the status of the projects that we've
brought before the Committee.

Let me first say that again, we have sone
new nenbers on the Committee, so this will be very
hel pful, | think, for those individuals, but this

Conmittee was established in May of 2002, and in
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putting the Cormittee together, we selected
individuals with very specific expertise in broad
areas of clinical pharnacol ogy that was
cross-applicabl e across many of the therapeutic
areas that clinical pharmacol ogy deals with, and
those three areas were pharnacogenomn cs,
pharmaconetrics and pediatrics, three broad areas,
but as we've seen with the past neetings, various
subtopics that are of interest to clinica

phar macol ogy. The three prior neetings occurred in
Cct ober 2002, April 2003 and | ast Novenber.

I"lI'l begin with sone of the topics that we
covered during these neetings, and you'll see that
the topics were not confined to one or another of
the advisory commttees. W' ve used our neetings
in a continuous fashion as the projects unfol ded,
and the first topic that we actually brought before
the Conmittee was a nethodol ogy for identifying
patient subgroups at risk for toxicity. These are
the subgroups that represent specific or special
popul ati ons such as those with renal inpairnent.

And what we did in the early neeting was
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propose a quantitative nethod that was based upon a
nunber of features that we thought woul d be
beneficial, not only the nean exposure of the drug
in test populations such as the renal inpaired
popul ati on and reference popul ations |like the
heal t hy vol unteers, but also, we proposed a nethod
that | ooked at the distribution of exposure val ues,
and then, fromthat distribution and comnparing
those two distribution curves, identified a
critical cutoff value at the high end of the
distribution curve based on the exposure response
rel ati onshi p.

What we are trying to get at here is a
cut of f val ue above which the risk of toxicity was
unacceptable froma clinical perspective. In
addi tion, we showed how we could cal cul ate the
probably of a clinically significant response
beyond that cutoff, and we proposed a standardi zed
deci sion tree for dosing adjustments.

The summary points of our discussion was
that we |inked population PK with clinical outcones

t hrough exanples with unresol ved questions. W
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di scussed exposure response net hodol ogi es, using
nmodel i ng and sinul ati ons of adverse event
probabilities through drug-drug interactions. W
al so discussed in some of our earlier neetings
deci si onal anal ysis based on exposure response
met hods for assessing QT risk in special
popul ati ons.

These were intended to be exanples of the
met hodol ogy, and inherent in those exanpl es was
sonme net hodol ogi cal questions and issues that we
brought before the Committee for discussion

So what did all of this lead to? Well,
the status of this project was that we've currently
i mpl emented this nethodol ogy in our NDA revi ews.
The net hods we proposed to the Conmmittee or a
variant of them as we went through the process are
routinely used in the quantitative anal ysis of
exposure response data for efficacy and safety.

The primary inpact of the topic and the Conmittee's
recomrendat i ons have been for us in the office, we
use these nethodol ogi es and recommendations to

formul ate our dosing adjustnments that we reconmend
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for inclusion in the package insert or in the
pr oduct | abel

So we really went to several nethods then
from our discussions here, selecting each of them
on a case-by-case basis, depending on the question
and the issues. That was the identification of
pati ent subgroups at risk.

We al so brought anot her nethodol ogy t hat
was i ntended to do basically the sane thing, and
that was the utility function for optim zing dosing
strategies. The summary points associated with
this topic was that we had proposed the utility
function as a net hodol ogy based on the probability
of either an adverse event or the absence of
toxicity taking into account the magnitude of harm
if the adverse or toxicity occurs.

We worked on this project for sone period
of time, and the status at the nmonent is that we've
post poned further devel opnent, not that it wasn't a
wort hwhil e project, but the underlying approach was
difficult for us in inplementation. Underneath

this approach was assigning relative weights to the
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val ue of the efficacy versus the value of the
toxicity, each of which can range frommmarginal to
significant, and thereby defining a therapeutic

i ndex for the drug.

One of the ways you define these
endpoints, if you will, upper and lower limts of
acceptability and the relative benefit-risk is to
ask clinicians, which we did. W also searched
literature and | ooked for applications, and we
found that the approach for our purposes in
regul atory deci si on nmaki ng was unsati sfactory
because of the difficulty in defining targets and
penalties for different measures of the utility
function.

That being said, the nmethod certainly has
merit, and we have seen this in ternms of drug
development. It certainly has merit inits
application to the selection of doses to be used in
clinical trials during the drug devel opnent
process, and we know of exanples where this is, in
fact, done by sponsors. But for our purposes, at

this point in time, we have not been able to
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inmplement it as a regulatory, quantitative tool for
deci si on naki ng.

The next topic that we had before the
Conmi ttee was using exposure response rel ationships
in the pediatric decision tree, which is an
appendi x to our exposure-response gui dance that was
released to the public in April of 2003. Wat we
had is summary points fromthese discussions, which
cover two of our neetings, was a proposal for the
design of a pediatric database to effectively
extract new know edge fromthe in-house studies.
This was a data m ning exercise, so that we could
use the information to update our pediatric
decision tree, which right now, is used
conventionally across our therapeutic areas.

W asked the Conmittee to comment and
recomrend t he highest priority questions or queries
fromthis database assuming that we could establish
it, and sone of the things we presented to the
Conmittee using the database at the tine was a
nodel for pediatric clearance in order to predict

it, which took into account age, adult PK and
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met abol i sm

We subsequently proposed a systematic
pedi atric research project that was fairly
anmbi tious. W wanted to evaluate the trends in
exposure response with age, using the information
that we had in house. W wanted to develop a
st andar di zed approach for use across therapeutic
areas for popul ation PK studies, and we wanted to
devel op a conputer-aided pediatric tenplate for
study design that we can use during the |IND process
in designing studies in collaboration with a
sponsor.

So the status of this project, follow ng
our deliberations at the Conmttee, is that it's
ongoi ng. The progress on the database itself has
been linmted for a variety of reasons. W had
difficulty accessing data in our files because of
the nonuniformty in the way data cones in. Sone
of it is electronic; some of it is manual. It
becane a | aborious process to assenble this data,
and it's still in an ongoi ng node.

The ot her issue that we found in mining
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our database was the availability of standard PK
and PD information. It was heterogeneous. W
could not easily take everything that we had
received in the files and assenble it into a

dat abase that woul d be consistent across the
submissions. So it was a major work effort for us
to begin, but we have begun, although it's not a
compl ete project by any neans.

We had proposed to the Conmmittee a
pediatric research project, as | said, and this was
funded by CDER in June. | have June 2003. It
actually is 2004. Last couple of nmonths, we
received nmoney fromthe Center to fund this
project. 1t's being headed by Dr. Peter Lee, and
we' ve just begun to get going on the project.

W' ve hired four scientists under a contract.
We' ve established a steering conmmittee for this
research. |t has comrenced, and we have sone
12-nmonth ni |l est ones.

So the input, the project are all ongoing,
and we're | ooking forward to sharing the results of

that project with the Conmittee as we move forward
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into next year.

The next topic that we covered in the
early neetings was the genetic pol ynorphi sm of
TMPT. The summary points fromthis di scussion
included a presentation on the scientific and
clinical evidence that |inked three different TMPT
genotypes with the incidence of nyel osuppression.
What we di scussed was a general framework for
consi deration of analytical validation, clinica
validity and clinical utility for inproving
benefit-risk and pharmacogenomi cs.

The third summary point was the di scussion
that we had in front of this Conmittee related to
the revision of the |abel of 6-mercaptopurine that
woul d i nclude dosing adjustnments based on genotype
and the nore rich information on what we know to be
the case with regard to pol ynor phi sm of TPMI

The status of this project is that with
the input of this Commttee and our Pediatric
Oncol ogy Subcommittee, the project is in essence
conplete. Both committees, if you recall sone of

the discussion that we had at this Commttee,
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recomend a revision of the |abel of 6-np to
i nclude TPMI information in various sections of the
| abel . Negotiations with the sponsor of these
products are basically conplete, and the updated
| abel for both of the thiopurines will be avail abl e
in early 2005.

The next topic that was really a new topic
back in April of 2003 was our eval uation and
| abel ling of drug interactions of NMEs, an
i mportant topic because we were just beginning the
initiation of the revision of our in vitro and in
vi vo gui dances for industry on drug interactions.
And a summary of what we presented at the Committee
was an in vitro drug interaction decision tree for
CYP enzynes and associ ated | abel | anguage that
would go with that decision tree. W discussed
some of the scientific basis for policy decisions
related to NDA review, |abel |anguage and cl ass
distinctions for drug interactions, and we
di scussed sone specific drug-drug interaction
studies involving transporters, specifically PGP

and, by extension, sone of the other transporters
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that are sort of on the front edge of the drug
i nteraction area.

The status of this topic is that it's
conplete in nmany ways, although we have a little
bit nore work to do, but the revision of the
gui dance, which was the process that was behind the
topi c we brought before the Comrmittee is nearly
compl ete. The working group has been worki ng on
this for sone tine, and we're getting close to
finalizing that gui dance, which would be an update
of our current in vitro and in vivo drug
i nteracti on gui dances.

Furthernore, the topic that we've
di scussed here has been included as a topic and
di scussion point in the office's GRP drug-drug
interacti on map and cross-1abeling map, so again,
we try to transfer the know edge and i nformation
that we've learned through this Comrittee to
day-to-day practice in terns of |IND and NDA
revi ews.

A year ago, we introduced another new

topic. It was the end of phase 2-A neetings, and
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we had a very useful discussion on the topic. W
had as a background, if you remenber, the concept
paper on the end of phase 2-A neeting, and what we
presented was the principles of the concept, and we
received again a significant input on the goals,
the process, the obstacles and the metrics of
success of the end of phase 2-A neeting.

Wth regard to the concept paper, we have
wor ked on the devel opnent of a gui dance for
i ndustry on the end of phase 2-A guidance. W
anticipate this guidance will be a final guidance,
inthat it's not necessarily a controversia
gui dance. W like to get it out fairly soon

However, the status is ongoing, and over
the past year, we've had at |east four significant
end of phase 2-A neetings. These had to do with
the questions that we had in the concept paper.
They involved a fair anpbunt of nodeling and
simulation. In one case, we have a disease state
model that came out of the meeting that was very
useful for simulating phase 2-B and 3 trials. And

by all indications, these neetings have been a
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success, both by coments we've received fromthe
sponsors and by comments we've received fromthe
medi cal divisions with whom we coordi nate these
nmeet i ngs.

So we're very optimistic about this
process as a so-called critical path activity that
has the potential to inpact the efficiency, the
i nformati onal content of the drug devel opnent
process.

As | say, the deliberations were very
hel pful to us in witing a draft gui dance for
i ndustry on the end of phase 2-A neeting. It's
undergone internal review, and for all practica
purposes, it's conplete. There is a process to
rel ease a guidance, and that woul d probably take us
through the first quarter of 2005, when we make
that gui dance public.

Anot her topic we discussed before the
Conmittee was the quantitative analysis of QI. The
summary points that we presented to the Committee
was sone approaches using nodeling and sinmulation

and also netrics for assessing QIC interva
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prolongation. |If you recall, the netrics that we
tal ked about were pros and cons of maxi mal change
from baseline area under the QIC tine curve, et
cetera. And we asked for input fromthe Conmittee
on these nethodol ogi es that we could begin to apply
in the review of QI studies within the NDA
dat abase

Status of this is still ongoing. There's
a lot of current discussion on standardization of
bot h study design and data anal ysis of these kinds
of studies. W've made recommendati ons and
presentations that have stemed from our discussion
here at the Advisory Conmmittee to the CDER QT
wor ki ng group, who was favorably inpressed by what
we delivered in terns of a quantitative approach to
assessing the risk of Q.

We al so di scussed drug interactions
i nvol vi ng sonewhat unrecogni zed and
under appreci ated potential drug interactions
i nvol ving CYP2B6 and 2C8. The sunmmary of our
presentation and di scussion here at the Committee

was that we sort of took an inventory of our
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current understanding of inhibition reactions in
particul ar that are based mechanistically on the
2C8 and 2B6 pat hways.

We di scussed sone of the reliability of
the in vitro and vivo associations of these drug
interactions, simlar to what we do for the nore
common CYP enzynmes to see to what degree these in
vitro studies can be a guide to the need to do
clinical studies, and if we do clinical studies,
what are the nodel drugs? So we did present sone
exanples to the Cormittee with nodel drugs, and
I"ve listed a few of themthere asking for comment
on the met hodol ogy and the use of the infornation.

So the status of this project is ongoing.
The input was seriously considered in the context
of our CDER working group on drug-drug
interactions, and there's probably a good chance
we' || be discussing nore of this in subsequent
Commi ttee neeti ngs.

So anyway, that in a nutshell is what
we' ve brought before the Conmittee as topics.

think you can see how they fit into those three
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broad areas of pharnmacogenetics, pharnmaconetrics
and pediatrics. W've branched out into the
drug-drug interaction area as the need arose for us
to bring this to a public discussion

So ny reflections on the first three
meetings as we nove into our next one is that the
topi cs we've brought before you as an advisory
committee have been chall enging. W recognize they
have been diverse. They've been as diverse as the
expertise of the nenbership.

Just so you appreciate how we bring topics
to the Conmmittee, we try to select topics that are
relatively new and inportant to NDA reviews such as
the quantitative methods. You've noticed that they
are not usually drug-specific, because we bring
general topics that are cross-applicable across
many therapeutic areas. W' ve brought topics to
the Conmittee that | think are cutting-edge
science, the drug interaction area in particular
with transporters and sone of the new CYP enzynes
are areas that we have a lot of issues to resolve

in terms of what we would recomend to drug
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sponsors and their drug devel opment prograns.

And finally, some of the topics we've
brought here had an el enent of controversy, because
they were new, and | would say in our
phar macogenetic area, we've had a | ot of good
di scussion and clarity about the integration of
phar macogenetics into product |abels and into the
assessnent of benefit risks.

So in short, a conplinment to the
Comm ttee. The value of this Committee has been
trenmendous. | think it's the only conmittee that
has dealt with those topics. It has given us
significant guidance on decisions we have to make
interms of the specific areas that we've brought
forward, and it has had a very significant
i nfl uence on our clinical pharmacol ogy program at
FDA.

And finally, many commttees do vote.
Usually, this is characteristic of comrittees in
whi ch specific drugs are brought forward for voting
on one issue or another associated with that. W

haven't done that very nuch in this Cormttee. The
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nature of our topics really haven't |ent thenselves
to voting, because they are nore general. W
anticipate we will be doing nore of that, including
sonme of the topics that we will bring before you
today, but the primary benefit is not the voting,
necessarily; the primary benefit that we've
received is the copious notes that we've been able
to take and the benefit that we've had fromthe

di scussion of the Comittee.

So for all of this, | would thank you for
your service to the FDA and service to the public
as nenbers of this Committee and, frankly, |ook
forward to further very interesting discussions
with you all.

I will pause at this point, and it | ooks
like if there's any questions, |1'd be happy to
answer those. I'll turn it back to the Chair
before | nove on to a specific topic.

DR VEN TZ: Thank you, Larry.

Any comments or questions by Committee
menber s?

I"minterested in the end of phase 2
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status. What are the netrics of success that
you' re considering right now to eval uate whet her

this programis going to be a success?

DR. LESKG Yes, the metrics of success

really have been a questionnaire that we're

preparing to send to the conpany. W also cal

conpany to try to get feedback on what we did as a

process and what recomendati ons we gave themin

terns of value. W interact both with the clinica

group at sponsors. We work with the

bi ostatisticians and the clin pharmfol ks as well
as the regulatory folks at the various conpani es.

We al so survey the nedical division that

we coordinate the nmeeting with to see if what we

brought to the table in ternms of the quantitative

met hods was perceived to have val ue, and then,

finally, we have, in one formor another, a

debriefing of the internal teamthat worked on that

preparation for the end of phase 2-A neeting to get

back into | essons | earned and see what we can do

better.

VWhat has it all neant? | think we need to
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have nore experience with it, but as | said in ny
remarks, | think the feedback we' ve gotten both
fromthe conpany and the internal participants has
been very encouraging for us to go forward. These
have not been small efforts. W' re somewhat
overwhel med by the effort that goes into preparing
for these meetings in the short time frane that we
have, and it is very resource-intensive, so it's
important to us to actually get good netrics of
success, and we're going to be collecting those,
and 1'd like to share that, maybe, with the
Conmittee at sone point in tine.

DR. VENITZ: And | was exactly going to
encourage you to do that, because as you renenber
the di scussion that we had, even though the
Conmittee was very much in favor of this
initiative, there was concern about resource
al l ocation and so on, so you really have to
denonstrate that there is a value in doing this.

DR. LESKO Exactly, and | renenber those
comments exactly. And there was no rebuttal to

those. W just had to get into it and try it, and
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i ndeed, we have gotten into it and tried it. But,
you know, aside fromwhat the inpact was on drug
devel opnment, the inpact on us in FDA being able to
work together in a quantitative way to discuss drug
devel opment and benefit risk in a way that you can
put on the table in terns of a nodel and do a | ot
of what-if scenarios has really been good for us,
and | think it's, again, nmade us a stronger group
wi thin the agency aside from whatever inpact it had
on drug devel opnent.

It's oftenti mes spoken about in the
context of critical path now, which cane out this
past March of one of the leading initiatives of the
critical path project that has the potential to
influence in a positive way the drug devel opnent
process so--

DR. VENI TZ: Thank you. Any ot her
comments, questions?

[ No response. ]

DR. VENI Tl ZE: Then why don't you proceed
with the topics for the next day and a hal f?

DR LESKGO  Ckay; so, now, switching to
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the topics for the next day and a half, we're
bringing three projects, topics, to the Committee.
The first of those this norning is going to be in
the area of pharnacogenetics. Specifically, we're
going to be discussing the scientific and clinica
evi dence that surrounds the UGI1Al pol ynor phi sm and
its relationship to the pharnacogenetics of

I rinotecan.

This afternoon, we're going to bring to
the Conmittee a topic in the area of drug-drug
interactions. W'Il be tal king about netabolism
and transporter-based interactions, and again, this
is arelative topic to the revised gui dance for
i ndustry on the on-drug interactions. And thirdly,
we're going to bring to the Conmmttee a topic from
the world of pharmaconetrics, but it also is from
the world of the critical path.

We're beginning to focus on specific
critical path activities that we would like to
advance, and tomorrow, we'll be tal king about one
that deals with the greater use of biomarkers

within the context of drug devel opment and their
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systenmatic progression to potential surrogate
markers. We'll primarily be tal king about the
project and the project plans in the latter area
but not necessarily on any specific biomarker in
any given therapeutic area but a nore general plan
that we hope to get input on as we nove forward
withit.

So those are the three topics, and | think
what I'lIl do nowis really launch into the first
topic, but I want to pull up the slides for that.

So the first topic of the norning is the
phar macogenetics of Irinotecan. And we'll be
tal ki ng about the scientific and clinical inpact of
UGT pol ynorphism And ny role up here right nowis
to present a background to the topic and then turn
it over to the individual presenters that we've
schedul ed for the norning prior to the discussion
with the Comittee.

I"lI'l start out with the | abeling
regul ations that apply to both new and to
previ ousl y-approved drugs, and the |abeling

regul ations are that if evidence is available to
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support the safety and effectiveness of the drug
only in selected subgroups of the |arger popul ation
with the disease, the | abeling shall describe the
evi dence and identify specific tests needed for

sel ection and nonitoring of patients who need the
drug. Ooviously, this is not pharnacogenetic
specific but certainly | think enconpasses

phar macogenetic testing and information

Phar macogenetic i nformati on on drug | abels
in general is not anything new. There's no current
barriers to including this information in product
| abels. Many of you, |'msure, are famliar with
exanmpl es of Herceptin, which is probably one of the
most wel | - known exanpl es of pharmacogenetic
informati on on product |abels. That is one exanple
of where a test and a drug therapy are used in
conjunction with one anot her.

If one were to survey the PDR and | ook at
package inserts over the years, about 35 percent of
the approved drugs have pharmacogenetic information
in the |abel. That doesn't necessarily nean that

that information is clinically inportant or
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clinically relevant. Mich of it is descriptive,
and nmuch of it doesn't really translate into what
physicians would do in clinical practice having
that information in hand.

On the other hand, this is reflecting many
years of pharnmacogenetics in terns of the
wel | - known bi omarkers of cytochronme enzynes, and
it's only now that | think we're beginning to see
evi dence that sone of these enzynes are clinically
i mportant and ought to be considered nore seriously
in dosing of approved drugs.

A coupl e of other exanples: Thioridazine
is a previously-approved drug, and if you | ook at
the package insert for that, there's a black box
warning in there that warns physicians and patients
that they ought to avoid this drug in 2D6 poor
met abol i zers because of the toxicity risk
associ ated with poor netabolism and Thioridazine,
of course, is a 2D6 substrate.

At onoxetine is an exanple of a relatively
new drug for attention deficit disorder. There was

informati on fromthe clinical devel oprent plan

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (33 of 429) [12/10/2004 3:31:28 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

about the relationship between pharnacogeneti cs,
specifically poor netabolizers and extensive
met abol i zers and clinical outcones in ternms of
efficacy and safety. This was information that
both the sponsor and the agency agreed is
worthwhile to put in the label, and in fact, we
included it in the label in seven different
sections, ranging fromthe | aboratory test section
to the clinical pharnacol ogy section. However,
there was no reason to require or suggest that a
test would have to be done prior to using the drug.

Cetuximab is a drug that was approved that
i ncl udes genomic information and particularly tunor
genoni cs about receptor positivity. This drug is
an EGFR inhibitor, and there's sone general in
there about the relationship between the drug and
its pharmacol ogy and its receptor positivity froma
mechani sm st andpoint. Again, there was no
recomendation to require a test prior to
prescribing the drug.

Finally, as | nentioned in ny opening

remar ks, we have di scussed before the Committee
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6- ner capt opuri ne and azat hi opri ne, and these

| abel s, for all intents and purposes have been
updated to include the pol ynorphisminformation in
mul tiple sections. That was deemed inportant.

Wth regard to the outcone of the 6MP and
TMPT pol ynorphism in many ways, it was a step in a
general framework for assessing the
phar macogeneti cs of approved drugs. W are trying
to create a structure for that type of discussion
as we | ook at approved drugs that may benefit in
terns of the inclusion of pharmacogenonic
information, so we start out in this case with the
absence of information in the [ abel, which was then
di scussed at the din Pharm Subconmittee as well as
the Pediatric Oncol ogy Subcomittee.

The new | abeling, as | said, has been
revised in consultation with FDA and incl udes, now,
data on increased risk of severe myel osuppression
associated with genotypes of TMPT. So we think the
| abel has been updated with useful information for
clinicians and patients as they weigh their options

of using TMPT testing to guide along with other
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adjunctive tools and clinical infornmation to guide
the treatment of 6MP.

The general process that we've tried to
create as a general framework for assessing
phar macogenetics, particularly of
previ ousl y-approved drugs, where we don't have the
benefit of new drug devel opnent plans and
prospective trials, is to think about the genera
process of approaching the assessnent of
phar macogenetics and its value in inclusion on
| abel .

In this neeting, we wouldn't mnd having
coments on this. It's not one of the specific
questions, but | think we need to think about a
general process where we devel op the appropriate
questions. What is the question we're asking of a
phar macogenetic test or a piece of information? W
try to capture the rel evant evidence. Otentines,
that conmes fromthe published literature. You'l
see today how we try to abstract and summarize in a
sort of meta-analysis the scientific and clinica

evi dence that allows us to go forward and rmake a
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deci si on.

We think it's inportant to evaluate the
quality of the studies, and that's what we've done
in this case of 6MP as well as the Irinotecan we'll

talk about. We |ook at the overall strength of the

evidence fromthe individual studies, and we

consider other factors in the relabeling decision

that has to do with test availability, test

performance and things of that sort, and then,

finally, we nove to the specific |anguage for the

| abel .

So it's a general framework that we wal k
through as we think about this drug or that drug or

the next drug where pharnacogenetic information may

possi bly be pertinent to the inprovenent of

benefit-risk or dosing.

Now, today, you're going to hear about the

current understandi ng of pharmacogenetics and

neutropenia with regard to Irinotecan. Wat |'ve
summarized in this table is on the | eft-hand side,

groups that begin with all of the patients and then

movi ng over fromleft to right the preval ence of
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genotypes and the risk of toxicity that we
currently feel is the case. And this cones from
the data of one paper that's been published by

I nnocenti in 2004, and what this shows basically is
that all patients have a relative risk of 10
percent of devel opi ng grade three/grade four
neut r openi a.

Br eaki ng down the general popul ation, we
have a subgroup that represents the 7/7 genotype
for UGT. Preval ence of that genotype is
approximately 10 percent. The relative risk of
toxicity, that is to say, the penetrance of
toxicity is 50 percent. Patients that are
het er ozygous, preval ence of 40 percent with a
relative risk of toxicity of 12.5 percent, and at
least in this study, patients that were 6-6 had a
preval ence of 50 percent and a relative risk of
toxicity of zero percent.

So you see nore of that data, but this is
the conpelling data | think that facilitated
bringing this before the Cormittee. So we see the

potential for a test for UGI testing in this figure
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that oftentinmes is used to represent the val ue of
phar macogenetics. And basically, we're |ooking at
patients with the sane di agnoses that require this
drug for its approved indication and an overal
risk of 10 percent for neutropenia.

We know, however, in this genera
popul ation is a mixture of people with different
genotypes, and the value of the tests and the way
we'd like to consider this is what would this test
bring to the table as an adjunct piece of
information to use this drug in the nost optinma
way? We have on the top the profile for the high
risk patient that we could identify with a genonic
test. Not all of those patients identified, as
you'll see, will develop frane toxicity. W have a
m ddl e group that represents those at noderate
ri sk, and we have the bottom group based on the
data |'ve showed you that has a relatively | ow
risk.

So | think the goal of pharmacogenetics in
general and in this case specifically is to try to

differentiate and di scern the differences between
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patients who ot herwi se woul d be perceived to be
those patients with the same di sease and the sane
indication for the drug and bring that
differentiation as a tool to the clinical practice
for inproving benefit-risk and drug and dose

sel ecti on.

So that's the context for what we want to
do this nmorning. So we'll begin with a discussion
of the scientific and clinical evidence that |inks
the UGT pol ynor phi smwith severe neutropeni a.

We' |l discuss, then, the role that testing can play
in identifying patients predi sposed to severe
toxicity.

Now, | want to share with you that we have
had very positive interactions with the sponsor on
this topic. The sponsor is committed to providing
i nformative and understandabl e | abeling as is the
FDA for all its drug products. Both agree that
i nformati on on UGT pol ynor phi sm and the risk of
toxicity on the |abel is of great inportance. Both
sponsor and FDA agree to update the label to fully

i nform prescribers and patients about
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phar macogeneti cs.

However, in this discussion today, we're
not going to get into what the | abel will say or
what the specific wording will say. W'IIl be
talking primarily about the scientific and clinica
evi dence and the strength of evidence and the
questions that we've brought before the Comittee.

I"ll say this once now, just to sort of
create a framework for what you're going to hear.
We' Il go back to the questions, obviously, near the
end of the norning. But basically, we're going to
ask is the clinical and scientific evidence that
you'll hear sufficient to denonstrate that
honozygous genotypes, the 7/7 genotypes, are at
significantly greater risks for devel oping
neutropeni a and/ or acute and del ayed di arrhea from
t her apy.

We're going to ask based upon what is
known on this relationship between Irinotecan
containing regimens and toxicity three
subquestions: do we know enough to reconmend the

starting dose of the drug in the single agent and
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conbi nation therapy? Wat would be the risks and
benefits of the reconmrended starting dose? And if
we need nore information, what is the appropriate
study to evaluate dosing in these types of
patients?

W' || ask how informati on about genotype
can be used in conbination with bilirubin. This
is, like a lot of genetic tests, not the end all
and be all, but it's an adjunct piece of
information that, used in conjunction with other
i ndicators like bilirubin, can be used to inprove
clinical decision naking.

And finally, you'll see sone informtion
where we're going to ask is the nmeasurenent of the
genotype sufficiently robust in terns of its
clinical sensitivity and specificity to be used as
a response predictor test for Irinotecan dosing?

So those are the questions and ny
introduction. | could pause and turn it over to
the chair, or we can |launch into the next
present ati on.

DR VEN TZ: Any quick questions or
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comments by the Cormittee before we start off on
the first topic?
DR SI NGPURWALLA: | hesitate to raise

t hese questions because |'mnew here to this

Conmittee, but 1'd like to draw your attention--1'd

like to go to that particular chart, where you had

preval ence and risk of toxicity. If | were to

understand correctly, the purpose of this chart

to show that patients who are 7/7, and | don't know

what that nmeans, have a 50 percent risk of
toxicity.

DR LESKO That is correct.

DR. SI NGPURWALLA: There are two concerns

I have. One is why is the 10 percent preval ence

important? Because if you know the patient is 7/7,
then, the risk of toxicity is 50 percent. So the

fact that there are only 10 percent of individuals

who are of that particular category is not

rel evant, unless you are giving the drug blindly,

wi t hout taking into consideration the
characteristics of them So that's the first

question | want to ask.
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DR. LESKO  Ckay.

DR SI NGPURWALLA: Then, | have a conment
to make, and I'mnot sure if this is appropriate,
but there's sonething called Sinpson's Paradox that
arises in these particular contexts. And |I'm
wondering if that has been taken into account.

DR LESKO Well, let's go to the first
question. | think in the first question, what |'ve
showed is that in the overall population, and you
use that termblinded. |f you're blinded, and we
were all sitting around the room as potenti al
patients, the overall risk of toxicity is 10
percent. The question is which of the one out of
10 people are going to be nost at risk for that
toxicity?

Wthout a test, you wouldn't know that.
You coul d obviously use other information that's
avail abl e on the drug and currently is in the | abe
regarding age or bilirubin levels. Wat the
genonic tests would do is to begin to differentiate
those people in the room those 10 peopl e around

the table that would be nore at risk than the 10
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percent risk for the general popul ation, because
you' re teasing out, obviously, the people that
woul d have a very lowrisk or no risk at all and
identifying those with a higher risk

So if we took the general popul ation,
subdivided it by genotype, then, the overall risk
woul d be 10 percent. It's only a reference nark.

I didn't nmean to say nore about it than that.
However, in this group of patients identified by a
genotype, by a test, the risk is nuch higher. It's
about 50 percent.

And what you'll hear in sone of the
presentations is the likelihood ratio and rel ative
ri sk of devel oping this adverse event in that
defined subset by the genomc test, so that's the
rel evance of the test and conparing it to the
current situation without and the future situation
with a test.

DR SI NGPURWALLA: Yes, but I'mstill not
clear. |If thereis a 7/7 patient, I'"'msorry; you
woul dn't blindly give the drug to anybody, any

person who shows up at random You'd find out if
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that is a 7/7 and then act accordingly; isn't that
correct?

DR LESKG Well, clinically, I'd think
you'd want to do that, because that would have a
role in making your decision to give the drug, what
dose to give and to consider other choices, but you
need sonething to identify that patient, and
currently, that information is not contained in the
package insert to guide the physician to nake that
deci si on.

DR. SI NGPURWALLA: | see. So now, given
that that is the case, then, | would strongly
encourage you to look at this notion, this concept
of Sinpson's Paradox before you arrive at a 10
percent risk for patients overall.

DR LESKG Can you tell me what Sinpson's
Par adox is?

[ Laughter.]

DR, SI NGPURWALLA: Well, yes, what is good
for--a drug is good for nen, and a drug is good for
woren, but a drug is not good for the population as

a whole. That's the paradox. kay; sone of your
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statisticians will help you with that.

DR LESKO  Okay.

DR SI NGPURWALLA: If not, I'Il charge you
a fantastic consulting fee and hel p you.

DR. LESKO Sounds good. | don't know i f
you' d be on our advisory conmmittee.

[ Laught er.]

DR. SADEE: Larry, | have a coment, maybe
a different type of question that's brought up by
thi s pol ynorphismfor Irinotecan.

The optimal dose, unquote, optimal dose
has been derived before these considerations, and
that includes a patient population that's really
i nappropriate to calculate the opti mal dose. So
what woul d be the position of the FDA to--in new
trials, where you conbine Irinotecan? Do you go by
the old optimal dose, unquote, that included a
patient population that really shouldn't have been
i ncl uded?

So the question would be how do we define
optinmal dose in future trials to the nornal

popul ation, which is the inverse of saying what is
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the optinmal dose for those people who are at high
risk?

DR LESKO Right; yes, | don't think we
have the data to make that call. W'd |like to know
the answer to that question, but | don't think we
have enough information to say what the optinal
dose woul d be for these subtypes. |'mnot sure we
have enough information to tal k about the optinma
dose for any of the patient groups.

However, we're going to discuss that as we
get further into the morning. |In fact, | think
that's one of the questions we'll talk about: in
the absence of credible information to discern the
dose, what type of study and what type of study
design woul d be appropriate? And | think you'l
hear about sone of the ongoing studies that will be
along those lines. So maybe we can | eave that as a
partial answer and wait for the rest of the
present ati ons.

DR. VENI TZ: Thank you, Dr. Lesko

Then, our first speaker on that topic is

Dr. Atik Rahman. He's going to review for us the
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clinical evidence of the role of UGT1Al in
I rinotecan.

DR. RAHVAN. Good norning. | amAtik
Rahman, the acting deputy director of the Division
of Pharmaceutical Evaluation |, the Ofice of
Clinical Pharmacol ogy and Bi opharmaceutics. |'m
al so the chair of the OCPB Pharmacogenetic Wrking
G oup.

Thi s norning, you have already heard from
Dr. Lesko regarding the approach that we took with
6MP and t hi opurine methyltransferase enzyne. The
phar macogeneti cs of thiopurine nmethyltransferase,
TMPT enzyne, and 6MP toxicity was discussed by the
Advi sory Conmittee of the Pharmaceutical Sciences
i n Novenber of 2001. Subsequently, the topic was
al so discussed by this Conmittee on April 23 and
al so by the Oncol ogy Drug Advisory Committee,
Pedi atric Subcommittee on July 15 of 2003.

I will briefly discuss or update the
Conmittee on 6MP | abel nodifications that resulted
fromthe Conmttee's deliberations and the FDA

interaction with the manufacturer of Purenithol. |

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (49 of 429) [12/10/2004 3:31:28 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

will followthat with the scientific and the
clinical evidence fromthe literature that we have
in the agency to denonstrate a rel ationship between
UGT1A enzyne pol ynorphismand its association with
Irinotecan toxicity.

6MP is inactivated by TPMI. TPMI is a
pol ynor phi c enzyne. N nety percent of the
caucasi an and African-Ameri can popul ati on have
nornmal gene and normal enzynme activity. Ten
percent of the popul ation have internedi ate enzyne
activity, resulting fromone deficient TPMI allele,
and one in 300 has |low or no TPMI activity because
of two deficient allele in their gene.

There is a strong correl ati on between
genotype and phenotype, which is expressed as
either TPMI enzyne activity or as the levels of
6-t hi oguani ne nucl eotides in red bl ood cells.

A clinical study showed that 100 percent
of the honpzygous patients required 6MP dose
reduction to prevent toxicity, conpared to 35
percent of heterozygous and 7 percent wild type

patients. Currently, prospective trials are
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ongoi ng to eval uate appropriate dose of 6MP in
acute | ynphobl astic | eukenia patients.

6MP is given with other myel osuppressive
therapy in the treatnment of acute |ynphoblastic
| eukem a or ALL. Literature information indicated
a potential benefit of reducing the dose of 6MP in
patients with low to intermedi ate TPMI enzyne
activity. This reduction of approximtely 50
percent 6MP dose in heterozygous and approxi nately
80 percent 6MP dose reduction in honbzygous
patients allowed other nyel osuppressive agents to
be given in full dose with 6P during the entire
course of therapy.

Most of ALL protocol now avoid radiation
with 6MP because of the higher incidences of brain
tunmors observed in TPMI-deficient patients in
previous trials.

Based on the advice of the advisory
committees and the manufacturer of Purinethol, Tiva
col l aborated to include the informati on on TPMI
pol ynorphismand its relationship with 6MP toxicity

in the package insert of Purinethol. A new
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subsection is included in the clinical pharnacol ogy
section to describe the netabolismof 6MP and TPMI
pol ynor phi sm

In the warning section, bone marrow
toxicity subsection includes a warning for
substanti al dose reduction for honbzygous TPMI
deficient patients. [Information on the
availability of genetic tests is indicated in the
precaution section.

The availability of the test is mentioned
in the dosage and administration section of the
| abel , and substantial dose reduction is indicated
for patients with TPMI deficiency. In the future,
we hope to provide specific dosing recomendati ons
for both the honbzygous and the heterozygous TPMI
deficient patients for 6MP therapy.

Now, | al provide you with the scientific
and clinical evidence that relates Irinotecan
phar macogenetics with toxicity. |Irinotecan is
indicated as a first line therapy in comnbination
with 5-fluorouracil and | eucovorin for colorecta

cancer patients. The drug is also indicated as a
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single agent for patients with metastatic

col orectal carcinoma, whose di sease has recurred or
progressed after initial 5-fluorouracil-based

t her apy.

Two phased random zed controlled
mul tinational clinical trials show that Irinotecan
in conbination with 5-fluorouracil and | eucovorin
increased the survival in first line colorecta
cancer patients conpared to Irinotecan alone or
5-fluorouracil alone. Two nulticenter randomn zed
clinical trials show significant increase in
survival for colorectal cancer patients whose
di sease has recurred or progressed after prior
5-fluorouracil therapy.

Irinotecan is netabolized by
carboxyesterases to SN38, a netabolite which is
1,000 tinmes nore potent than the parent drug. SN38
is glucuronidated in the liver by UDP gl ucurono
transferase fanily of enzynes, predom nantly by
UGT1Al, and elimnated via biliary route.
Deficiency of UGT1Al results in increased SN38

| evels in plasma and in bone marrow cells, causing
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hemat ol ogi ¢ and nonhematol ogic toxicities. These
toxicities result in dose delay, dose reduction and
hospitalization and even sonetines in deaths.

UGT1 gene is | ocated on chronosone 2 and
contains at least 13 different pronoter axons which
are spliced to conmon axons 2 through 5. UGT1Al is
an isoformthat is associated with bilirubin
gl ucuroni dation. The isoenzyme has nore than 30
variant alleles. UGI1A1*28 is a variant allele
that contains seven TA repeats in that TATA box of
the pronoter region instead of six TA repeats.

Today, we will focus on UGI1Al1*28 vari ant
only, because the agency believes that we have the
most mature data on this variant's association with
Irinotecan toxicity. | wll use the term7/7
genotype to refer to UGT1A1*28 variant in ny
present ati on.

Fi scher et al studied the relationship
bet ween UGT1A1*28 genotype and estradi ol
gl ucuroni dati on nmedi ated by UGI1Al enzyme. Liver,
ki dney, lung and intestinal tissues were tested for

UGT1Al, 1A6 and 2B7 isoenzynes. |In the 7/7
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genotype |iver sanples, the apparent M chol as
Mentin constant KM was not altered, but the V-max
was altered, conpared to 6/6 wild type liver
sanples. Liver sanples with 7/7 genotype had a
fourfold I ower activity of the enzyne conpared to
the sanples with nornmal gene expressions, as shown
in this bar plot.

As you have already heard, that in the
caucasi an popul ation, the frequency of honbzygous
deficient 7/7 genotype is approximtely 10 percent,
with a range from5 to 15 percent. The
het erozygous 6/7 genotype is approximtely 40
per cent.

This slide illustrates the relationship
between the risk of severe neutropenia and diarrhea
and SN38 exposure. These data are fromthe phase
2-3 studies of Irinotecan in which weekly doses of
100 to 150 mlligranms per neter square were
admi nistered to patients with col orectal cancer
I n absence of individual PK data in these studies,
nmean AUC data fromearlier studies were used.

Despite the linmited data, |ogistic regression
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anal ysi s suggested that the risk of severe
neutropeni a and di arrhea increases with SN38
exposure.

The first article that 1'd |ike to present
today is a clinical study that was conducted at the
Uni versity of Chicago by Dr. Mark Ratain and his
group. The article was published in the Journal of
Clinical Oncology this year. This was a
prospective study in 66 solid tunor or |ynphonma
patients. The study eval uated the associ ation
bet ween the preval ence of severe toxicity and
UGT1Al genetic variation

The patients received 350 milligram per
met er square dose of Irinotecan every three weeks.
This is an approved dosing regi nen for single agent
Irinotecan therapy. Toxicity was assessed during
cycle 1. Fischer's exact test was used to rel ate
genotype wi th pharnmacoki netic paraneters,
pretreatment bilirubin and absol ute neutrophi
count .

I"d like to nmention sone of the highlights

of this study. The study has certain unique
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features conpared to the other studies that |'m
going to present subsequently. This is a
prospective trial with an adequate nunber of
patients who had 7/7 genotype. The study is clean
in terms of not having any contribution in toxicity
fromother agents. Sonmetines, it's hard to pin
down the culprit for toxicity in conbination

regi men chenot herapy trial s.

The onset of toxicity was rapid with the
first cycle of therapy. The PK assessnment was
reliable, being conducted in a lab that has
pi oneered an assay for this conplex and unstabl e
nol ecul e.

There was a significant difference in the
dose normalized AUC exposure between 7/7 genotype
and 6/6 genotype patients. A significant
di fference was al so noted between 6/7 and 6/6
genotype patients. This is a conbined data set,

i ncluding 66 patients fromthe Innocenti study and
20 patients from anot her phase one study conducted
in the sane institute, using 300 mlligram per

met er square dose of Irinotecan.
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This slide shows the relationship between
the maxi mal decrease in absol ute neutrophil count
ANC as a function of SN38 exposure. Patients with
6/ 6 genotype are shown in blue. Those with 6/7
genotype are shown in green. And patients with the
7/ 7 genotype are shown in red. The square synbols
are the mean ANC nadirs and SN38 AUCs for the three
subgroups. The data were log-transforned and fit
using linear regression nodels. The blue |line
shows the predicted curve for 6/6 and 6/7 genotypic
groups, and the red |ine shows the predicted curve
for the 7/7 patients.

The 7/ 7 genotype has a greater effect on
the ANC nadir versus SN38 AUC rel ati onshi p conpared
to the 6/6 and 6/7 genotypes. For the sane AUC,
the 7/ 7 genotypes show a | ower ANC nadir.

Overall, the study showed 50 percent of
the 7/7 genotype patients had grade four
neutropeni a conpared to 12.5 percent heterozygous
patients, and no wild type patients had grade four
neutropenia. There is a significant difference in

the exposure to SN38 between the
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honozygous-deficient 7/7 patients and the 6/6
genotype patients as shown in the previous slide.
Al so, the pretreatnent bilirubin | evels between the
7/ 7 and the conbined 6/7 and 6/ 6 genotype patients
was significant.

The preval ence of grade four neutropenia
and grade three diarrhea in the overal
popul ation--sorry, the preval ence of grade four
neutropenia was 9.5 percent, and the grade four--or
the severe diarrhea was 5 percent in this study.
Notable in this study, one patient died of
neutropeni a-rel ated sepsis who had 7/7 genotype and
had the highest total bilirubin Ievel

In the study, the grade four neutropenia
was significantly higher in 7/7 patients conpared
with 6/7 and 6/6 patients. The relative risk for
grade four neutropenia for 7/7 patients was 9. 3.
Only three patients in this study had grade three
diarrhea. One was a 7/7 patient, and the two
others were patients with 6/7 genotype. None of
the patients with 6/6 genotype had severe diarrhea.

The study concl usively established an associ ation
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bet ween genotype and neutropeni a.

This is a prospective phase two study
designed to evaluate the influence of UGI1Al
pol ymor phi smon the toxicity profile, on the
response rate and on the overall survival in 95
col orectal cancer patients treated with four
Irinotecan containing reginens. |rinotecan
reginens were 350 milligram per nmeter square every
three weeks; 80 mlligram per neter square weekly;
or 180 mlligram per neter square biweekly.
Toxicity was evaluated during the entire duration
of treatment. No PK sanples were collected
Various statistical tests were applied to assess
the di fferences between the categorical variables
and between the related or unrel ated conti nuous
vari abl es.

Logi stic regression was used as a
mul tivariate nmethod to assess of genotype
i ndependently predicted toxicities. | wll not
present any efficacy data fromthis trial

Neutropenia and diarrhea in this table

i ncludes both grade three and grade four
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toxicities. Forty percent, four out of 10 7/7
genotype patients had grade three/four neutropenia
conpared to 15 percent patients with nornal
alleles. Seventy percent of the patients with 7/7
genotype had severe diarrhea conpared to 17 percent
patients with normal alleles. The cunul ative dose
of Irinotecan received by 7/7 genotype patients was
1,398 milligrams per neter square, conpared with
1,725 mlligrans per neter square received by
patients with 6/6 allele.

The preval ence of grade 3/4 neutropenia
and diarrhea in the overall population was 21
percent and 31 percent respectively. Notable is
the incidence of diarrhea, which was higher in this
trial conpared to what we have seen with other
I rinotecan-based trials.

Both univariate and multivariate anal ysis
showed statistically significant association
bet ween appearance of diarrhea and 7/7 genotype
compared with 6/6 genotype. Hematologic toxicities
increased from®6/6 patients to 7/7 honpbzygous

patients from15 to 40 percent but didn't achieve
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statistical significance. Cumulative dose of
Irinotecan received by 7/7 patients were | ower than
the dose received by 6/6 patients because of the
dose reduction that was necessary for the
appearance of severe diarrhea. This study
denonstrated a significant rel ationship between
genotype and severe diarrhea. The statenent by the
author of this article shows a need for

geneti c-based chenot herapy treatnents for cancer
patients.

This is the third study that 1'mgoing to
talk in detail about. This is a retrospective
study of 75 netastatic colorectal cancer patients
receiving two common |rinotecan containing
conbi nation reginmens. Irifufol reginmen contains 85
m | ligramper nmeter square weekly Irinotecan, given
with 1,200 nmilligramper meter square weekly
i nfusional 5-fluorouracil plus 100 mlligram per
meter square bolus leucovorin. Folfiri regimnen
contained 180 mlligram per meter square biweekly
Irinotecan given with 2,500 mlligram per neter

square infusion of 5-fluorouracil and 400 milligram
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per neter square |eucovorin. No PK sanples were
collected in the study. Kruskal-Vallis test was
used to assess the statistical difference anong the
t hree popul ati ons.

Seventy-one percent of the 7/7 patients,
five out of seven, conpared with 10 percent 6/6
patients, three out of 31, had grade 3/4
neutropenia. Sixty percent of the 7/7 patients had
neutropenic fever conpared to no 6/6 patients
suffering fromneutropenic fever. Neutropenic
fever was associated only with patients who carried
at | east one deficient allele of UGI1Al.

I rinotecan courses had to be del ayed in
five out of seven patients in the 7/7 group
conpared with 21 out of 35 in 6/7 and 10 out of 31
in 6/6 group. 100 percent of the 7/7 patients
whose therapy had to be delayed for toxicity had to
be hospitalized conpared with no 6/6 patients with
del ayed therapy requiring hospitalization

The preval ence of grade 3/4 neutropenia
and diarrhea in the overall population was 30

percent and 7 percent respectively. There was no
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associ ati on between genotype and di arrhea because
of the I ow frequency of diarrhea in this trial
There was a strong correl ati on between genotype and
grade 3/4 neutropenia. 100 percent of the 7/7

pati ents who had severe neutropeni a needed del ayed
therapy and hospitalization conpared to none of the
6/ 6 patients who had neutropenia and/or diarrhea.

The authors nmentioned in this article that
hemat ol ogi ¢ and di gestive toxic events were not due
to 5-fluorouracil because all of the patients had
5-fluorouracil dose adjusted individually to avoid
severe 5-fluorouracil toxicity.

Literature includes other adequately-sized
studies that 1'd like to sunmarize for the
Commttee. These are the two PK studies that
eval uated the effect of variant alleles on
Irinotecan disposition. Mathijssen's study
eval uated a nunber of genes associated with the
met abol i sm transport, and disposition of
Irinotecan. UGI1Al genotype did not correlate with
Irinotecan disposition. Notable, there were only

two UGT1A1*28 patients in this study.
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On the other hand, Paoluzzi's study showed

a significant decrease in the exposure ration of

the SN38 gl ucuronide to SN38, indicating a

reduction in the formati on of the SN38 gl ucuroni de

in 7/7 patients.

Font, et al., published a phase two study

evaluating the activity of docetaxel and Irinotecan

in 51 non small cell lung cancer patients.
Irinotecan 70 milligram per neter square was

adm nistered with 25 mlligram per neter square

docetaxel. The study did not see any correlation

bet ween genotype and toxicity. The overal

i nci dence of grade 3/4 neutropenia and grade 3

diarrhea in this study was |low. Al so, the dose of

Irinotecan used in the study was 70 mlligrans,

conpared to 100 to 125 milligram per neter square

dose used in conbination studies of Irinotecan

A retrospective analysis of 118 Japanese

patients who received Irinotecan containing reginen

showed t hat UGI1A1*28 genotype was a significant

predi ctor of severe toxicity. |In this analysis,

percent of the patients, irrespective of genotype,
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who had grade 4 neutropenia also had grade 3/4
di arrhea, and 73 percent of the patients who had
grade 3/4 diarrhea also had grade 3/4 neutropenia.

Sai et al in Japan conducted a PK study to
eval uate the rel ati onship between SN38 PK and
UGT1Al hapl otype. UGI1A1*28 was associated with
reduced SN38 gl ucuroni de to SN38 area under the
curve ratio and increased total bilirubin.

lyer, et al., published a prospective PK
study in 20 patients that rel ated genotype with
reduced SN38 gl ucuroni dation rates and | ower
absol ute neutrophil counts in 7/7 patients conpared
to 6/ 6 genotype patients.

In the evaluation of the clinical data
provided to the agency for the approval of this
drug, certain predictive factors were related to
increased toxicities. These are observations only
and not statistically powered data that allowed the
agency to recomend a reduced starting dose of
camptazar for patients equal to or ol der than 65
years; patients who received prior pelvic or

abdoni nal radi ot herapy, patients whose perfornmance
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status was two, and patients with increased
bilirubin |evels.

The reduction was by only one level. That
is for the 350 nmilligram per neter square every
three weeks reginen, the starting dose will be 300
mlligramper neter square. Simlarly, if the
normal starting dose is 125 nilligrans per neter
square weekly, the predictive factors wll
recomend a dose of 100 milligranms per neter
square. |If the patients tolerated the reduced
starting dose, the dose in the next cycle is
increased to the standard dose.

In the geriatric use section of the Iabe
we have the statement the starting dose of
canptizar in patients 70 years and ol der for once
every three week dosage schedul e should be 300
mlligramper meter square, a 50 mlligram per
met er square reduction fromthe standard dose.
Based on the scientific and clinical evidence
available in the current literature, the agency
bel i eves that genotype is a predictive factor for

Irinotecan dose limting toxicity. The agency also
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believes that SN38 level is a likely predictive
factor for toxicity.

Based on Innocenti's article, UGI1Al
pol ymor phi sminformation will help to reduce the
overal |l incidence of grade four neutropenia from 10
percent to 5.7 percent, alnpbst a 50 percent
reduction in the incidence of grade four
neutropenia. |Irinotecan can be given as a weekly,
bi weekly or every three weeks reginen. One of the
regi nens may be nore appropriate for the 7/7
genotype patients. Genotype testing, conbined with
bilirubin I evels and other predictive factors shown
in the previous slide, will allow the physicians to
sel ect Irinotecan therapy nore judiciously in the
high risk patients. Alternate therapy, either in
the first line or in the second |ine setting, may
be a choice for the 7/7 genotype patients.

I"d like to thank ny coll eagues fromthe
Ofice of Cinical Pharnacol ogy and
Bi opharmaceutics, Dr. Larry Lesko, Dr. Shiew Mei
Huang, and Dr. Felix Frueh for helping ne out with

this presentation. 1'd like to thank my col |l eagues
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fromthe Division of Pharnaceutical Evaluation |

for helping me out with or for providing the PK
anal ysis of the Innocenti's and the Phase | data.
They are Dr. Roshni Ranthandani, Dr. Yanni ng Wang,
Dr. Brian Booth, and Dr. Joga Gobburu. 1'd like to
thank ny boss, Dr. Mehul Mehta, for giving nme the
time to prepare for this neeting, and | ast but not
least, 1'd like to thank ny coll eagues fromthe

Di vi sion of Oncol ogy Drug Products, Dr. Gant
Wllians and Dr. Richard Pazdur, for challenging ne
to translate the principles of clinical

phar macol ogy, especially pharnmacogenetics, to
clinical practice and clinical use.

Thank you.

DR VEN TZ: Thank you, Atik.

Any questions or coments by Committee
menber s?

And what I'd like to do is after each of
the presentations, give everybody an opportunity to
ask questions for clarification. W have a whole
hour reserved from 11:00 to 12:00 to discuss the

specific questions that Dr. Lesko wants us to
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addr ess.

So, any specific questions?

DR GACOMN: Yes, | had a couple of
questi ons.

Was race specifically or ethnicity
specifically |l ooked at in any of the studies that
you revi ewed?

DR. RAHVAN: | woul d say no, because the
Japanese study included only the Japanese
popul ation, and the other studies in Europe and the
United States included only the caucasian
popul ation. So we at this tinme don't know the
preval ence in blacks, in the African-Anerican
popul ation, or in other populations. | think the
pol ynorphismis |l ess prevalent in the Asian
popul ation. Dr. Howard MLeod ni ght correct nme on
t hat .

DR MCLEOCD: There is ethnic variation for
the frequency both of the 6 and 7 allele but also
the presence of either five repeats or eight
repeats seemto be nore common in the, | think, the

racial mnority groups found in the United States.
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The inpact of those other alleles is not conpletely
clear, although Dr. Ratain may address that in his
present ati on.

DR G ACOMN: Okay; and as a followp to
that, then, maybe you can explain it to nme: what
is the difference? | nean, you've called it the
star--1 think, is it 28 haplotype versus 7/7. What
is in the hapl otype besides the pronoters? Are
there sone other snips in the hapl otype, and what
are they? And are they functional in any way?

DR. RAHVAN. Dr. Howard MLeod?

DR MCLEOD: It's a genotype, Kathy, not
hapl otype. Star-28 is the nane that was stuck on
the 7/7 repeat, so fol ks that are honozygous for
the 7/7 genotype are called star-28 by the powers
that be in determ ning a nomenclature for UGT1AL.

DR GACOMN: So it's not like there's
any other snip in there.

DR. MCLEOQD: Correct.

DR. GACOMN: It's just sinply not.

DR RAHVAN. Can | clarify that alittle

bit? Actually, that was not an appropriate term
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but there was a hapl otype study that has been
publ i shed by Dr. Margaret Eng's group that are
associating star-28 with other variant alleles,
star-60 and others, and there is a paper out on
that. So | kind of was alluding to that, that in
that study, the nunber of star-28 patients,
honozygous patients, were |ow, and they were
associated with other risk factors

DR G ACOM NI : Okay; but we can assune
when sonebody says star-28, they nean the 7/7;
they' re honozygous, they mean the 7/7 genotype.

DR RAHVAN. Seven, yes.

DR. G ACOM NI: Okay; one other question:
in terms of nechanism | didn't see you quote any,
you know, like a reporter assay or sonething in
which we're seeing a transcription rate difference
between the 7, sone bi ochem cal mechani sm which
supports what you're seeing clinically in terns of
that. Are there biochenical data |ike that?
Mark's saying yes. You can't talk, Mark.

DR MCLEOD: In the--1 don't know if

everybody received--there was a packet that we
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received of light reading. Wthin that is a nunber
of papers addressing those issues, including a
paper fromDr. Boiler Scripps that |ooked at both
the racial issue as well as the pronoter variance
in terms of |uciferase assays, seeing this stepw se
i nverse relationship between length of the TA
repeat and the anmount of transcript that's

pr oduced.

DR G ACOM NI : Ckay; thank you.

DR VEN TZ: Go ahead.

DR. HALL: Can you give sone idea as your
part of the agency as to your views on why, you
know, you know, several or a significant nunber of
the 6/6s get the toxicity, and a significant nunber
of the 7/7s don't get any toxicity? Do you have
sone kind of rationalization for this?

DR. RAHVAN: As |'ve shown in this, in ny
presentation that the toxicity in the 6/6s
definitely lower than 7/7 patients. As you can
see, 71 percent versus 10 percent. |In one of the
studies, none of the 6/6 patients had toxicity. So

I"mnot sure if there is a significant--the
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statement that you made, there is a significant
toxicity in 6/6 patients is really true. But there
is toxicity in the 6/6 patients also, and that
could be attributed to not only Irinotecan
depending on the studies if there were a

conbi nation of reginens used. It could be also
attributed to the others. But it also could be
attributed to Irinotecan.

DR HALL: So have you consi dered other
mechani snms other than this 1A1 pol ynorphismas a
contributor to the toxicities?

DR RAHVAN: Yes; as |'ve shown that other
predictive factors have been associ ated for
predicting the toxicity, like the bilirubin |evels
is one of the predictors that has been kind of
alluded to being related to toxicity

DR. HALL: But bilirubin would be
met abol i zed by the enzynes. So they woul d be
somewhat correl ated

DR. RAHVAN: Yes.

DR HALL: Oher enzynmes? Oher genes,

per haps?
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DR. RAHVAN. There are papers out in the
public domain which are trying to associ ate ot her
UGT1Al enzyme, and the factors that could al so
contribute is the sensitivity of the individua
patients to specific neutropenia or to severe
diarrhea, and that is sonething | am not aware of
the magnitude of. But there is an understanding
that some of the patients m ght be overly sensitive
to a certain kind of reginen conpared to the
others, even that don't carry any of the honbzygous
deficient alleles.

DR VEN TZ: Jeff?

DR. BARRETT: | had a question about the
preval ence rates in your responses both in the
grade 3 diarrhea and in the neutrophil count. It
seens that there's quite a bit of interstudy
variability, and I know in your pool ed anal ysis,
you were basing this on nean data, but is there
any--and now, with the Innocenti PK information
avail abl e, you really could use sone of that
informati on to back-project sone of the individua

variance in those nodels. |s that going to happen?
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DR. RAHWAN. So, first of all, I"'mtrying
to address the question about finding differences
in the neutropenia and diarrhea in different
studies. Wat happens is that in certain trials,
the patients were allowed to take prenedication for
diarrhea, so that mght have helped. It is
approved in the label for using of |operam de and
ot her agents for controlling of diarrhea.

Now, there are two conponents of diarrhea
One is the early phase diarrhea, and the other is
the | ate phase diarrhea. | have kind of focused on
Innocenti's article, because that truly was trying
to address these toxicity issues. And their study
was trying to |l ook for diarrhea as well. However,
the incidence was pretty | ow.

Now, we are exploring the pharnmacogenetics
of this drug. However, we're trying to see if SN38
could be a good predictor or could add on to to
come to a kind of dose for 6/7 and 7/7 patients,
but this is still in the earliest stage, and
think we need sonme nore solid data to show the

relationship and then can make a difference.
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DR. SADEE: The star-28 genotype is
associated with Jorbert's syndrone.

DR RAHVAN: R ght.

DR. SADEE: And so ny question is how
often is this diagnosed, and what is the
correl ation between having a patient diagnosed with
Jorbert's syndrone and toxicity? So, in other
words, could we substitute a genotyping with a
di agnosi s for Jorbert's Syndrone?

DR. RAHVMAN: | haven't cone across any
article to address that question.

DR VENI TZ: Larry?

DR LESKO Yes, just on the |ast
question, you know, another way to think about this
is as an adjunct test. You could actually think of
tests being done in parallel. |If you think of a
screening test, you're screening an entire
popul ation with or without an el evated bilirubin.
You coul d increase, | think, the sensitivity of a
UGT test by maybe screening people that signal by
their high bilirubin that they may be at potentia

risk for the genotype.
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So either in parallel or in serial, |
think you coul d enhance the value of the test by
thinking of it as an adjunct to the current
i nformati on that sonebody woul d have. Wen you
| ook at--getting back to the preval ence issue, when
you | ook at preval ence of Jolbert's syndrone as a
function of the ethnic or racial group and the
preval ence of the UGI, there are sonme parallelisns
t here.

In a review article that appeared | ast
year, the range of preval ence of UGI was anywhere
from2 to 3 percent in Asian popul ations; up to 23
percent in blacks and Africans. So that's sort of
the 2 to 23 percent range that people have reported
for the preval ence of the pol ynorphi sm

I was going to maybe add this other
i nformation, because Atik showed the slide, and it
was shown as average val ues, but we were | ooking at
the question Steven Hall raised about the 6/6s
becom ng toxic and the 7/7s not, but | think what
we have here is a probabilistic issue that if you

| ook at the variability in SN38 area under curve in
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each of the genotypes, there's clear distinctions
based on nean values. However, the |ow end of the
6/ 6 area under curve and the high end of the SN38
area under curve for the 7/7s does overl ap

So | think what we're seeing, then, is
sonme risk in the 6/6 honbzygous and sone | ack of
risk in the other people as one possible
expl anation. | think another explanation is that
in nost of these cases, nore than the target allele
was not | ooked at, so there could be other alleles
that woul d be predi sposing individuals to risks
that weren't neasured, perhaps because of, you
know, the ethnic or racial background. But these
are sone of the possible reasons anyway, but
certainly, the pharnmacoki netic explanation seens to
make sense based on what we know about area under
curves related to nadirs of neutrophils.

DR. MCLEOD: Back to Dr. Sadee's question:
in the prospective study in the @ intergroup
t hroughout North America, the N9741 study,
Jol bert's syndronme was one of the flags in the

inclusion criteria or exclusion criteria. Yet, we
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had an 8 percent frequency of the 7/7 genotype.
But just kind of highlights the |Iack of diagnosis
of Jolbert's syndrone, because it is a subclinica
beni gn hyperbilirubi nem a syndrone.

It's out there, and so, plenty of people
are getting this drug without that diagnosis,
because it's not sonmething that's really eval uated
in comon practi ce.

DR WATKINS: | was the only--as the only
hepat ol ogi st here, I'd just reiterate that it's a
subclini cal diagnosis that can be brought out by
fasting and certain other conditions, like certain
protease inhibitors

But in the studies that have | ooked at,
bel i eve, even the majority of 7/7s have bilirubins
within nornmal limits, so it would not be a
surrogate. | guess one question is how nuch does
the genotyping add in a nultiple regression if you
include in serumbilirubin, which | haven't heard,
but I'm sure soneone is going to address it.

DR SI NGPURWALLA:  Your slide 15,

retrospective anal ysis, you showed two pictures,
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one on the left, ny left, and one on the right.
You have predicted versus observed. How did you
get the predicted?

DR. RAHVAN. Ckay; the predicted line canme
fromthe regression anal ysis.

DR SINGPURWALLA: So the predicted is
based on the observed dat a.

DR. RAHVAN: Ri ght.

DR SI NGPURWALLA: |'m curious why you
didn't fit a straight line. | knowif you fit a
straight |ine--

DR RAHVAN: R ght.

DR, SI NGPURWALLA: --it would go out, but
why did you choose that particular fornf

DR RAHVAN. It was done by our
pharmaconetric fol ks, and they have got a better
under st andi ng of the modeling that they did. And
think they thought that this was the appropriate
regression to use rather than a |linear regression

DR SI NGPURWALLA: | understand, but there
were three points, and you can draw all kinds of

curves.
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DR. RAHWVAN. Yes, that's true. Actually,
the intent was to show that there is a relationship
that we have seen, but it's very soft at this tineg,
as |'ve said, because these are all the nean val ues
that we are lunping together; it's not the
i ndi vi dual ones, which would have given us a nmuch
better fit. And also, in large clinical trials,
the PK is not coll ected.

So we kind of |unped themtogether and had
only three reliable nmean val ues that we could do
somet hing with predictions.

DR, SI NGPURWALLA: So rather than saying
predicted, you should really say fitted.

DR. RAHVAN:. Fitted.

DR SI NGPURWALLA: Because when you say
predicted, |I'mthinking of some theory that tells
you what's the probability.

DR. RAHVAN. Right, right.

DR SI NGPURWALLA: As the dose increases.
DR. RAHVAN: Ri ght.

DR VEN TZ: Ed?

DR. CAPPARELLI: Yes, | just wanted to
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echo a little bit of what Dr. Watkins was sayi ng,
and one of the studies you nentioned that there was
an evaluation of bilirubin levels as well as
genotype, and you'd expect themto be, you know,

hi ghly correl ated, and one of the questions is
what's the independent conponent that the genotype
is going to give in conjunction with the fact that
there is sone induceability of this enzyme, and so,
genotype nmay not fully predict especially, and a
singl e genotype differential may not predict.

The other sort of related question that |
have is has there been any | ook at inducers of
CYP3A? Because the APC netabolite actually
represents a larger portion of the conmpound that
ends up in urine and feces. And so, if that goes
by 3A4, again, you may have sone differential there
as well as if you have sone inducers, you may have
some confoundi ng of the genotype.

DR. RAHVAN. One thing | can tell you is
that there are studies going on, | think, which
Pfizer will present showi ng that they are | ooking

at, besides UGT1A1*28, other genetic factors and
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other 3A4, 3A5 to showif--to see if they have any
association with the toxicity. So there are
studies going on. That's how far | know. But I
have not reviewed or |ooked at any articles
focusing on that.

And al so, Dr. Ratain's and Dr. Howard's
group are looking at all these various factors in
association with toxicity for Irinotecan.

DR DAVIDIAN. M/ coment just pertained
to Nozer's coment a mnute ago. This is a
logistic regression, right? 1|s that what was done?

DR RAHVAN: Yes.

DR. DAVIDIAN: | think it was a logistic
regressi on.

DR RAHVAN: R ght.

DR. DAVIDIAN. So this is just the fitted
probability curve.

DR RAHVAN: R ght.

DR DAVIDH AN: Was this based on these
three nean values? O was it based on--or are you
just showing the nmean val ues on the plots?

DR. RAHMAN: It is based on the three nean
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val ues.
DAVIDIAN: And that's all.

RAHVAN:  Ri ght .

3 3 3

DAVI DI AN:  Oh, okay.

DR. VENI TZ: Ckay; Atik, let me ask you

one final question for nmy clarification: the

I nnocenti study is the only one that's a single
agent study. Al the other studies are

mul ti agents.

DR. RAHMAN: That is correct.

DR. VENITZ: So that is really the only

study that allows us to look at Irinotecan as
opposed to the contribution that other
chenot her apeuti c agents m ght play--

DR RAHVAN: That is true.

DR VENITZ: --in toxicity.

DR. RAHMAN: As far as | know, that is the

only prospective study that was actual ly conducted

to address this association of genotype with

Irinotecan toxicity. So this was kind of--this was

a focused study | ooking at these specific issues,

whi ch was based on anot her phase one trial which
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they conducted early on with 20 patients, so they
ki nd of, you know, expanded on that and noved on to
do this prospective trial to address the issue.

DR VENI TZ: But all the other studies
that you revi ewed either prospective or
retrospective in nature, they involved other agents
as wel .

DR. RAHVAN: Yes, like in the four
different reginens in the second trial that |
tal ked about, Markelos' trial, | think they had one
armwith a few patients who received a single
agent, lrinotecan, and then the other arns. So
there are blips of single agent here and there, but
the other studies definitely had other conponents
besi des single agent trials.

DR VENI TZ: Okay; if there are no nore
questions, then | thank you.

Qur next presenter is Dr. Parodi. He is
the director of clinical pharnacogenonics at
Pfizer, and he's going to give us the Pfizer
perspecti ve.

DR PARCDI: Good norni ng.
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I would like to thank Dr. Lesko, Dr.
Rahman for inviting Pfizer to participate in this
meeting. | would Iike also to acknow edge ny
coll eagues Dr. Mark Morrison and Dr. Akitunde Bel o,
who are here to answer any questions that nmay be in
regards to clinical or pharmacokinetic issues
during the meeting.

During this presentation, we would like t
reiterate the commtnent of Pfizer to the safety of
all of our products. In addition, we would like to
tal k about how we are applying pharmacogenetics at
Pfizer. At Pfizer, pharnmacogenetics is getting
i mportant information during the whole drug
devel opment process, fromearly discovery research
t hrough devel opnent and t hrough the safety and
efficacy of our marketed products.

Today' s discussion is around |rinotecan,
cytotoxic agent that has been proven to be an
effective therapeutic choice for patients with
met astatic col orectal cancer and col orectal cancer
in general. Since the late nineties, there have

been several publications reporting a relationship
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between Irinotecan's safety and genotype. W have
kept abreast of these publications, and we have
provided for the Advisory Conmttee a sumary of
those published reports in the background docunent.

W will reviewthis data, and we wl|l
present to a highlight of what Pfizer is doing to
continue to expand the database regarding the
I rinotecan pharmacogenomcs. W will also talk
about how we're working in collaboration with the
FDA to provide useful information in the |abel that
may refer to this particul ar genotype

We believe this forumis going to be an
i nportant neeting, where we can share our views and
our ideas about the subject and present activities
that we are currently undertaking to address these
issues. | would like to outline how
phar macogenom cs i s being used at Pfizer. At
Pfizer, we use pharnmacogenonics as a generic term
whi ch al so enconpasses what nmay be traditionally
cal | ed pharmacogenetics. W use di sease genetics
to select targets. W use the know edge of the

variation of our targets to inprove the safety and
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efficacy profile of our drug candidates. And in
some cases, we are using the genetic variation to
defi ne subpopul ati ons for conducting proof of
concept studies.

For our marketed products, we are al so
| ooking into the effect that genetic variation has
on the safety and efficacy of our drugs. Today,
we' re focusing on the effect of genetic variation
on the safety and efficacy of Irinotecan

W have been interested in this area since
the first studies that were reported reporting the
rel ati onship between Irinotecan safety and
genotype. Later, Dr. Ratain, who has been a | eader
inthis effort, will address and present his ideas
on the subject.

During recent years, we have supported and
sponsored many clinical trials that contain a
phar macogenom cs conponent. We will go through a
detailed list of the projects we are supporting or
sponsoring later in the presentation. Mbst
recently, we have engaged in a collaboration with a

conpany in Gernmany called Epi daurus to explore the
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significant variation of transporters in
met abol i zi ng genes in pharmacogenonmi cs.

Today, we will focus on our know edge of
the variation in the genes involved in the
Irinotecan disposition and nmetabolism This is a
representation of the genes involved in Irinotecan
met abol i sm taking into account only what's going
on in the gastrointestinal |umen, where we have
nmore information. W have very little information
regardi ng the genes involved in the disposition of
both Irinotecan and its nmetabolites, both at bone
marrow | evel or at tunor |evel

In general, we can say that the nechani sm
for disposition and metabolismof Irinotecan is
conplex, and it involves several genes. W want to
al so note that all of these genes are very
pol ynor phi ¢, and those pol ynor phi sms are known to
be functional. As pointed out earlier, there is a
great deal of variability in the frequency of the
different alleles of these genes in the different
et hni ¢ groups, which makes extrapol ati ons from one

ethnic group to another very difficult.
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The UGT1Al pol ynor phi sns are probably the
best known, but information is constantly being
accunul at ed about the pol ynorphi sns i n other genes.
As recently as a couple of weeks ago, there has
been a couple of reports reporting on nove
pol ynor phi sns in the carboxyl est erase genes.

Qur discussion today will focus on one of
these genes, UGTI1Al, in particular, one snip in one
of these genes, and we would |like to address the
rel evance of the published data associating that
pol ynor phi sm specifically what has been called the
7/ 7 or star-28 polynmorphism in regards to
neut ropeni a and di arr hea.

By now, you are famliar with these
studies. W have basically conducted an extensive
review of the published literature and have
sel ected these studies which are full papers,
because they provide the frequenci es of diarrhea
and neutropenia as well as the frequencies of
genotypes for the UGI1Al gene.

Sonething we would like to note is that

these studies contain a rather small nunber of
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i ndividuals included in the studies. Gven the | ow
frequency of the 7/7 genotype, very few patients in
this group have been actually included in these

st udi es.

Again, all studies don't include the sane
type of cancer patients. Two of these studies
i nclude only colorectal cancer patients, while the
other three include primarily lung cancer patients.
Probably nore significantly is the issue that these
studies all use different dosing reginmens, both in
the intensity of the dose of Irinotecan and the
schedul e, and nore significantly yet, the inclusion
of 5-fluorouracil, a known agent that causes
neut r openi a.

Al t hough there are nany differences in
these studies, we have attenpted to | ook at the
data in a conprehensive way. So we realize that
this data can be interpreted fromnultiple
perspectives, so what |'mgoing to provide for you
in the next few slides is a statistical analysis of
the data. Al of the analysis has been done based

on the raw data presented in those papers and are
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unadj usted for any known factors.

First, we would Iike to | ook at the rate
of neutropenia in the UGI1Al 7/7 patients conpared
to the rate of neutropenia in the group containing
the 6/6 plus the 6/7 patients. A sinple |ook at
this table tells us that the frequency of
neutropenia in the 7/7 patients is higher than the
frequency of neutropenia in this other group. In
order to establish a conparison between the
different rates recorded in the studies, we
cal cul ated the odds ratios and the 95 percent
confidence intervals as represented by this
statistic to quantify the association between
genot ype and neutropeni a.

The odds ratios vary fromstudy to study
and have very wi de confidence intervals. Based on
the 95 percent confidence intervals, the odds ratio
was statistically significant in three out of the
four studies.

Wt hout adjusting for known risk factors,
this univariate analysis shows a statistically

significant association between UGI1Al 7/7 genotype
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and neutropenia, although we note that the

associ ation varies anong studies with odds ratios
between 2.5 and 16.7. This variability could be
due to the snmall sanple size, differences in the
dosi ng schedul es and the contribution of
5-fluorouracil to neutropenia; the fact that we are
not controlling for known factors such as baseline
bilirubin | evels, age, performance status, and
prior pelvic radiation; and indeed, differences in
the population's treatnment, both fromthe ethnic
perspective and al so fromthe tunor type.

In a simlar fashion, we have done the
same anal ysis for diarrhea, grade three plus. In
this case, we have included the Font study, because
the Font study reports the rates of diarrhea for
the different genotypes. It was not included in
the anal ysis of neutropenia because Font did not
provide the data for neutropenia separately in his
publi cati on.

Again, we would like to note that this
anal ysi s has been done w thout adjusting for known

factors, and if we |look at the diarrhea rate
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bet ween the 7/7 genotype and the group of 6/6 plus
6/ 7, sinple inspection of the rates shows that it's
difficult to draw a general conclusion. Here
again, we calculate the odds ratios and 95 percent
confidence intervals as a representative statistic
to quantify the association between genotype and
severe diarrhea

The odds ratios vary fromstudy to study
and have wi de confidence intervals, and based on
the 95 percent confidence intervals, we can say
that two out of five studies were statistically
significant.

In sunmary, we have perforned a
compr ehensi ve review of the published literature
and sel ected publications that provided genotypes
and rates for neutropenia and diarrhea in
Irinotecan-treated patients. Al though there are
significant differences anong studies, we anal yzed
the data without adjustments using odds ratios and
confidence intervals as a representative statistic.
We conclude that there is a statistically

significant association of UGI1AlL genotype in the
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devel opnment of neutropenia. The association of
genotype in diarrhea is not as consistent anong
st udi es.

Now, if we want to translate this
association data to a predictive performance of a
test, we need to assess nultiple paraneters. W
have used the sane published rates for neutropenia
in genotypes used for the association analysis to
cal culate the test performance paraneters

The foll owi ng anal ysis assumes that the
genotyping test is 100 percent accurate for the
detection of UGT1Al1 7/7, 6/6 and 6/7 genotype. W
have cal cul ated the perfornmance paraneters based on
the reported rates in the publications that were
exam ned previously for neutropenia.

First, we look at the clinica
sensitivity. The clinical sensitivity can be
interpreted as the probability that those patients
that have neutropenia will have the 7/7 genotype.
We note that the clinical sensitivity varies from
15 percent or 0.15 to 50 percent.

Probably for our discussion, it's nore
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important to | ook at the predicted val ues.

ldeally, we would like to have a test with high
predi cted val ues, maybe approachi ng 100 percent
possi bly. Under the assunption that we know that a
patient has the 7/7 UGI1Al genotype, the overal
probability that the patient will devel op
neutropenia will be about 50 percent.

These val ues are not highly predictive for
devel opi ng neutropenia. Gven that we cannot
accurately predict the devel opnent of neutropenia,
we have to be cautious when bal ancing the risk for
neutropeni a and the benefit of treatnent.

Neut ropenia is generally manageabl e, and dosi ng
reductions for all UGT1Al patients would result in
unnecessary reductions for 50 percent of the
patients, and the outcone is unknown.

We think that this data furnishes a
provocative signal hinting at the biol ogy and
provi des gui dance for additional ongoing research
inthis area. W recognize the inportance of this
data that has been collected so far, but we al so

feel that nore research is necessary. As nentioned
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earlier, we have nany ongoi hg sponsor and supported
trials that investigate the UGT1Al and ot her
genetic factors and their association with severe
neutropenia and diarrhea. In parallel, we have
ongoi ng discussions with the FDA to understand the
i mplications of the published data and what may be
an appropriate use of this data in the Canptosar

| abel .

These are the sponsored or supported
studies that include Irinotecan-treated patients
and t hat have a pharmacogenom cs conponent. These
studi es may address sone of the linmtations of
previ ous published studies, in particular, sanple
size, the analysis of nultiple genetic factors, the
possibility for controlling for known factors, and
the inclusion of current standard of care reginens
for first line metastatic cancer or colorecta
cancer patients FOLFIR and FOLFOX.

Al 't hough nost of these studies are
ongoi ng, we would like to highlight that study
N9741 is finished, and the NCCTG has al nost

conpl eted an anal ysi s of pharmacogenoni cs data for
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15 pol ynorphic markers on 10 genes. A publication
is planned in the near future by the NCCTG

The future | ooks very pronising. The data
fromthese studies will provide inportant new
information in addition to other efforts and ot her
studi es that are being conducted by ot her
i nvestigators. W hope that fromthese studies, we
can better define the nagnitude and strength of the
associ ation between UGI1Al and safety; we can al so
identify other potential covariants of severe
neutropeni a and di arrhea, and as the data matures
fromthe ongoing studies, we |ook forward to
provi ding additional information for health care
providers and patients to aid their treatnent
deci si ons.

I would Iike to acknow edge a | arge team
of Pfizer coll eagues who have worked together to
provide this presentation this norning. Thank you

DR. VENI TZ: Thank you

Any questions, comrents by Conmittee
nenber s?

Can | ask you to go back to your slide
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where you di scuss the perfornmance of the test? You
focus on the sensitivity. Wuld you care to
di scuss the specificity and the negative predictive
val ue?

DR. PARODI: The clinical specificity
basically gives the overall probability that given
that a patient has neutropenia, does not have
neutropenia, will not have a 7/7 positive test. 1In
general, the clinical specificity seens quite high
The negative predicted value gives a probability
that given that the test is negative for 7/7, what
is the probability that that patient will not
devel op neutropeni a?

The overall values that you see there are
averages. They are not wei ghted averages. W fee
that a negative predicted value is relatively high
and nmuch better than the positive predicted val ue.

DR VENITZ: So would it be fair, based on
this analysis, then, to say if you did the test on
a |l arge nunmber of patients, you may not necessarily
predi ct neutropenia with a 50 percent sensitivity,

but if your star-28 is negative, you have a very
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smal | chance of devel opi ng neut ropeni a?

DR. PARODI: Certainly, if you get a
negative val ue--a negative test for 7/7, you have a
hi gh probability of not devel opi ng neutropenia than
if you had a positive value for 7/7; basically, a
50 percent chance of devel opi ng neutropenia is
equi valent to a toss-up

DR. VENITZ: Right, but that's from your
perspective the bad thing, but the good thing is,
on the other hand, if you have a negative test,
you're unlikely, very unlikely, to devel op
neutropenia; is that correct?

DR PARCDI: That is correct, but overall
gi ven the incidence of neutropenia, the |ikelihood
that you will devel op neutropeni a anyways is | ow.

DR VEN TZ: Any other questions?

Yes?

DR SI NGPURWALLA: Yes, | was just | ooking
at your first slide where you had the odds ratios
and the confidence limts around the odds rati os.

DR PARODI : \Which one? For neutropenia

or di arrhea?
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DR, SI NGPURWALLA:  Well, let's just take
that one.

DR PARODI: Ckay.

DR, SI NGPURWALLA: | can't pronounce al
t hese things.

DR PARCDI: Onh, ne neither.

DR, SI NGPURWALLA: So let ne try and
under stand the objective of this slide froma
| ayperson's point of view.

DR PAROCDI: Right.

DR. SI NGPURWALLA: If | was 7-7, and if |
took this nmedication, then, it appears that there
is a 50 percent chance that 1'll get an adverse
reaction; is that correct?

DR PARCDI: That is correct. You have a
hi gher probability of having an adverse reaction

DR. SINGPURWALLA: And if | was either a
6/6 or a 6/7, | have a |lower probability.

DR PARCDI: That is correct.

DR. SI NGPURWALLA: If | pool all those
nunbers, | find the answers to be 50 percent

probability and 25 percent probability roughly, if
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I just add everything now.

DR. PARODI: Yes, yes.

DR SI NGCPURWALLA: So |'d still be scared
if | had a 25 percent chance of an adverse
reacti on.

DR PARODI: Yes, and you shoul d be.

DR, SI NGPURWALLA: Is that the point
you' re maki ng?

DR PARODI: The point we're trying to
make is we try to really provide--we'd have |iked
to have done a nmeta-analysis of this data. G ven
the differences, significant differences in these
studies, it's really unfair to pool all this data
together in a neta-analysis exercise. So we are
basically presenting this data in a tabular form
using a calcul ated statistic as a conparator
bet ween studi es, because not all studies reported
the same statistic, as Dr. Rahman indicated. |
mean, sone people used one statistic; sone the
ot her.

So it nmde the tabul ation and the

conpari son between studies a little bit difficult
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but - -

DR. SI NGPURWALLA: | see your point, but
| ook at the confidence Iimts. They're so wld.

DR PARCDI: The confidence linmts are
very wide, and that is primarily due possibly to
the fact that these are very small sanple sizes.

DR, SI NGPURWALLA: That's right.
Therefore, it nakes sense to pool them

DR PARODI: It mmkes sense to pool them
but, | nean, we're doing this in a highly
abstracted way, because | think pooling the data is
really not warranted. This is basically an
exerci se, and al so, we have not adjusted for known
factors, because it is difficult to extract from
the policy literature what was the performance
status of the patient, what was the baseline
bilirubin. Al of these adjustnments will have to
be nmade, since these are known covariants in the
i nci dence of neutropeni a.

DR. SI NGPURWALLA: Can | suggest that you
consi der the use of prior odds and the posterior

odds in these kinds of studies?
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DR PARCDI: Can you be nore explicit?

DR, SI NGPURWALLA:  Well, prior odds are
you put prior distributions on these ratios, and
you conpute the aposterior using these.

DR. PARODI: Ckay; prior probabilities
and- -

DR SI NGPURWALLA: R ght .

DR. PARODI: W could do sonething like
t hat .

DR, PAZDUR. | wanted to bring up sone
clinical issues here, and perhaps | realize that
the conpany Pfizer kind of got this drug from
Phar maci a, who did nost of the devel opnent on this,
and feel free, obviously, to discuss these with
your clinical coll eagues--

DR PAROCDI: Right.

DR. PAZDUR: --if they have an issue with
this. But | think it's very inportant for the
Commi ttee here to understand the clinica
devel opment of this drug, and obviously, we'll be
tal ki ng about an effect on dose reduction and

potentially a potential reduction in efficacy. And
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I wanted to give the Conmmittee sone idea about how
the dose of this drug was sel ected on either
schedule. There's two schedul es on the product
| abel: a weekly schedule tines four and then an
every three weeks schedul e.

How i s that dose selected in the 1990s
here? And that has carried us forward here
t hroughout the entire clinical devel opment, and
was wondering if you could give us sone idea: how
did you get this dose? What was it based on?

DR. PARODI: | would like to defer to one

of ny coll eagues to answer that particul ar

quest i on.

MR. MORRI SON:  Ckay; thank you. |'m Mark
Morrison. |'mthe nmedical team | eader for
Canptosar in the U S. |'ve been with Pfizer, so

don't have first hand experience of the devel opnment
at Pharmaci a; however, the dose was arrived at by

t he standard nechani sm of |ooking at MID and
pushing the dose up to the MID and then backi ng
down to a tolerable dose just below MID. So it was

a standard devel opnent.

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (106 of 429) [12/10/2004 3:31:28 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

107
DR PAZDUR. Well, | guess the point that
I wanted to bring out here, when the dose was
sel ected, we were looking in a 5-FU refractory
popul ati on, and the dose was being | ooked at in
terns of response rate here, okay, which was
relatively nodest. W were |ooking at 15 percent
response rate. And the point that | want to bring
out is what is the relationship that the conpany
has with dose and a clinical outcone of an inpact
on survival ? Because here again, if we talk about
per haps changi ng the dose, you have to be cogni zant
about any missing data that we have on a dose and
the ultimate clinical outconme and what is that
| evel of certainty that we have regarding that
dose, the package insert dose and clinical outcone?
MR MORRI SON: That's actual ly sonet hing
that we proposed to | ook at going back into the
dat abases. Wat we do know, in the first line
setting, we use a conbination of bolus IFL is that
wi th dose reduction after cycle one and foll ow t hem
out, each group is dose-reduced, and you do see a

slight trend for a difference in efficacy; however,
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it's not statistically significant, so that you'd
have to conme to the conclusion that the overal
efficacy at the end of the day was very sinmlar,
because both wi nd up bei ng dose-reduced nore.

W do need to ook at that in the
singl e-agent setting going back to the second |ine
studies. One thing I'd like to point out, if we go
back to the probability slide, |ooking at negative
predictive value, | think a very inportant point to
make in | ooking at the label, the incidence of
grade four neutropenia would be expected if you
average the two trials, which isn't statistically
val id, because they're two different popul ations,
but it comes out to about 18 percent.

So the negative predicted value tells you
that you have a 17 percent chance of having the
effect or an 83 percent chance of not having the
effect, and that's what we know to begin with. So
the test actually is nore indicative of the
standard popul ation. The positive predictive val ue
of 50 percent gives us added information that these

patients are at increased risk over the genera
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popul ati on; however, we would like a test with a
positive predictive value of 90 or 95 percent.

So what other factors are conming into
play? Is it the carboxyl esterase, for exanple? 1Is
it transporters? Canptosar itself is present in
m cronol ar concentrations versus SN38 in nanonol ar
concentrations.

So given the difference in efficacy
bet ween the two conpounds, they're both present at
t herapeutic concentrations, and UGT is inportant
for SN38 much nore so than for Canptosar, and the
carboxyl esterase nay be a very inportant factor
We don't know whether it is; upcomng data from our
clinical trials will hopefully give us an answer,
and |ikew se, transporters in the bone marrow and
in the gut and in the liver nay help us unwi nd the
story of selectivity and | ook at the therapeutic
index and try to figure out what conbination of
factors mght give us a positive predictive val ue
greater than 90 percent.

So we're striving to do that, and we wll

have data available in the near future froma
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number of trials that Dr. Parodi has mentioned to
try to inprove on that ratio.

DR PAZDUR: Just one |last question. W
spent a lot of tine on this slide. 1've seen it
put up now three or four times, and it addresses
severe neutropenia. However, you know, if you ask
medi cal oncol ogi sts that actually use this drug, if
you ask themwhat are the top 10 toxicities with
Irinotecan, one to nine would be diarrhea,

di arrhea, diarrhea, diarrhea, diarrhea, diarrhea,
di arrhea, diarrhea.

So is it really a fair--just to | ook at
neutropeni a here, are we really m ssing sonething
by not really looking at what is the nost
clinically relevant toxicity, and that is either
di arrhea al one which leads to the hospitalization
or, nore inmportantly, diarrhea in the presence of
severe neutropenia, which generally is very
problematic and is usually associated with the
deat hs that we have seen on this drug?

So | would like to nmake sure that the

Conmi tt ee understands, you know, the clinica
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rel evance of neutropenia that we're tal king about
here. Severe neutropenia in oncology circles, we
deal with on a daily basis here. The real toxicity
with this drug that we shoul d be paying attention
to is diarrhea and severe diarrhea that will |ead
to the patient's hospitalization

One | ast question, just to give the
Conmittee an idea of kind of the softness on the
dosing on this drug. |If one would take a | ook at
the single agent use of Irinotecan before it went
into conbinations, at the | abel ed doses of 125
mlligrans per neter squared, how many people could
actually be nmaintained on that full dose?

MR MORRISON: | think the dose intensity
for the various drugs ranges from about 70 to 80
per cent.

DR. PAZDUR: Ckay; but how many peopl e
woul d require dose reductions, |'m asking
basi cal | y?

MR. MORRI SON: By cycle two, | know in the
| FL data, for exanple, in first line--

DR. PARODI: Single agent.
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MR. MORRI SON:  Yes, single agent, | don't
have that figure

DR PARODI: It's usually the majority,
usual I'y a high, high nunber of people.

MR MORRISON:. And if | could conment on
the diarrhea issue, this is something we're
absolutely |l ooking at, and we're very concerned
about neutropenia occurring in the presence of
di arrhea when we've got endothelium or epithelium
is conpronised. And we would like to see what
correlates with diarrhea, and |I think nore
importantly, we're urging the nedical comunity to
use the infusional reginen of 5-FU, which has been
shown to cause |l ess diarrhea and actually seens to
be nore efficacious.

So we're actual ly advocating use of the
FOLFERI regimen, which is a twos-day infusion of
5- FU preceded by a bolus of 5-FU, and the
Irinotecan and 5-FU are given once every two weeks.
So that seens to be a much nore tol erabl e regi nen
requires | ess dose reduction; and appears to be

nmore efficacious, and we are | ooking at these sane
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phar macogenom ¢ correl ates for UGT and a whol e host
of other genes with that reginmen in our ongoing
trials.

DR. WATKINS: Just a quick point, which is
obvi ous to everybody, |I'msure, on the panel here.
But as a newconer, it obviously would be very nice
if the genomic DNA and the clinical data was
avai l abl e on the patients who went through the
studies back in the early nineties, that woul d
greatly be to patients' benefits. And | guess
since you started off the tal k tal ki ng about
Pfizer's global role in pharmacogenetics and as a
| eader in R&D, is Pfizer now routinely collecting
genoni ¢ DNA and creating databases and bank so that
when such questions come up in the future for
drugs, you can very quickly go back and--

MR MORRI SON:  Yes.

DR. WATKINS: --verify these rather than
doi ng | arge phase four studies?

DR. PARODI: Absolutely. W have a very
| arge conmmitnent in the conpany to

phar macogenom cs, including systematic collection
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of DNA sanples, and we are actually devel opi ng the
right infrastructure to store and retain this
val uabl e asset for future investigations.

MR MORRI SON: And we're actually | ooking
at this not just in ternms of Canptosar, but we're
| ooki ng at genes involved in a nunber of other
conpounds as well. W' re |ooking at genes invol ved
in metastasis; for exanple, in a protocol that
we're just getting ready to launch, we're going to
have tunor sanples fromthe primary tunor and from
liver metastases in a neoadjutant program

So we're | ooking at genes that are
i nvol ved in invasion nmetastasis and responsive
therapy, so we're trying to | ook at everything
across the ganut.

One thing | neglected to nention was we're
al so |l ooking very carefully at bilirubin |evels,
and we do have in our |abel a statenent concerning
data |l ooking at bilirubin in the normal range,
even. In the range of 1.0 to 1.5 milligranms per
deciliter, there is a significant increase in

toxicity. And that is within the label, and it's
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brought to clinicians' attention.

And this is statistically significant
conpared to patients with bilirubins |ess than 1,
so we're very concerned about this. And we would
like to see how bilirubin correlates with UGI, and
maybe Luis can comrent nore on that, because | know
in the analysis by Dr. Innocenti, that was
addr essed.

DR VEN TZ: Steve.

DR HALL: Yes, | noticed on your initial
slide tal king about the netabolismof the drug and
its netabolites that only the UGT1A1 was nenti oned.
And that seenms to be the thenme so far.

Now, there's a growing literature, and
Kathy's just done a literature search here on the
conputer that, you know, other UGTs are involved,
and in your own materials that you supplied to us,
there was a study fromthe Foxchase Cancer
Institute, | think, that inplicated for sure the
1A7 UGT al so as a contri butor.

So | wondered if you had any infornmation

on the inpact of the other UGTs, and secondly, |
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noticed in the list of genes that you plan to | ook
for in the studies you listed again in your
materials, there were no other UGTs nentioned, and
I wondered if that was something that in the
short-term you would be able to get some concrete
insight into rather than in the longer-term
st udi es.

DR. PARODI: | think we have, as |
i ndi cated, sponsored the N9741 study, which has
established a collection of DNA sanples from
Irinotecan-treated patients. And maybe there is an
opportunity in using those sanples to investigate
ot her candi date genes that nay be associated with
out cones

In our earlier studies, we had not
collected a DNA sanple fromthe earlier
registration studies, but as | indicated in another
slide, we had on the other collaborative studies
that we're conducting right now, we are collecting
samples for future analysis. So if we wanted an
answer about, well, what about UGT1A7, | think a

nmore i medi at e answer can cone from maybe
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genot ypi ng those sanples fromthe 9741 and getting
an answer .

Maybe Dr. MLeod would |ike to coment on
t hat .

DR. MCLEOD: In the context of several of
the G intergroup studies which | aminvolved in as
wel | as several others in this room Dr. Ratain
Dr. Gacomini, we have tried to take a drug pat hway
approach that does not focus on any one particul ar
el ement of the disposition of the drug. And so,

m ssing fromthis slide here is also many of the
phar macodynam ¢ nmarkers that are starting to cone
out of the sone of the screening systens we have.

And so, taking this pseudoholistic
approach as nuch as our know edge lets us, we're
trying to understand these issues. So any genes
that come out of these screens are fair gane and
hopefully will conpl enent the additional data
that's avail abl e.

DR. SADEE: | just want to bring up the
i ssue of how we use genotype and al so as a question

on this. viously, and just looking at the 6 and
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7 alleles for the gene, including the enzyne, we
wi |l have three genotypes. One is you get both
7/7; that's honpbzygous for one; and then, you have
honozygous for 6/6; and then, you have the third
popul ation that's heterozygous.

Now, you have chosen, in nost of your
slides, to conbi ne the honbzygous 6/6 with the
het erozygous 6/7. And in this particul ar case,
it's very likely that there is additiona
functional polynorphismin this gene. So you have
a much greater chance for a large variety in the
het er ozygous popul ation that you included with the
6/6 or the 6/6 and the 6/7. They're very
different. And you also have, in the 6/7
popul ation, clinical synptonms for--suggesting that
this is truly, again, a different popul ation

So ny question is how do we deal with, if
we nake dosage reconmendati ons, and we have one
popul ati on where it's very uncertain; we have one
popul ati on--that woul d be the heterozygous
popul ation; one where it's--and the two others are

nmore certain, | would say, or we have better
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predictors.

So can we actually combine them those
popul ati ons, heterozygous and honpbzygous, and woul d
that be a basis of naking decisions along the |ines
of dosages?

DR PARCDI: The reason which we conbi ned
6/6 and 6/ 7s was basically because we saw t hat
those groups, at least in the reported data,
behaved al nost equivalently. So fromthe phenotype
that we're | ooking at was al nost indistinguishable.
So that was the reason why we--of course, when
you--1| take your point that even within one of
these genotypes, like the--even including the 7/7,
it can be genetically very heterogeneous, because
any of these groups can be genetically
het er ogeneous.

But fromthe point of view of the
phenotype, it certainly nade sense to us to conbi ne
6/6 and 6/ 7s and conpare that to the 7/7s.

DR. LESKO Yes, it's really two questions
with regard to the information provided. The first

i s thinking about risk factors separately versus
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conpl enents. You nentioned there appears to be a
relati onship, albeit inperfect, between
pretreatnment bilirubin | evels and the | evel of
toxicity and neutropenia, and that's consistent
with the literature. There's been several articles
that have pointed in that direction wth nodest
predictive values, let's say.

However, if | were to--and this may be
sonething that's worth calculating--if | were to
take individuals with certain preexisting bilirubin
|l evel s and then add to it as a conpl ement the
genotype information, would | then increase
predictive value in terns of nmy risk of toxicity,
my individual risk of toxicity, to the point where
it would be higher than it is?

That woul d be sort of the one question,
and one could go back and | ook at that, |I'msure,
with the data in the files, and taken together,
those two indicators, | think, would give a pretty
good indication of an individual's risk of
devel oping toxicity.

The second question is with regard to
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dosing. | nean, fromour discussions, it's clear
that dosing in the | abel is based upon some
clinical studies, but there's also, as | recall
sone dose reductions recommended in the |abel. And
I don't have it in front of ne, but |I think elderly
was one of those. And there's sone neasure of dose
reduction in the elderly. And |I'd wondered if
there's any information on either--well, the
informati on on what was used to | ower that dose,
and is there any exposure data in elderly that
woul d be related to the exposure you would see in
genot ype?

In other words, I'mtrying to draw an
anal ogous situation between | owering the dose in
terns of elderly, because they have a certain
exposure of SN38 area under curve and then
comparing that to the area under curve that we see
in the genotypes and see if there's any logic to
using that as a guide to what dosing reductions
woul d be done.

DR PARODI: If | can answer the first

question, and nmaybe Dr. Mbrrison can answer the

file:////ITiffanie/C/Dummy/1103PHAR.TXT (121 of 429) [12/10/2004 3:31:28 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

122
second, with regard to the correl ation between
baseline bilirubin |l evels and the neutropeni a,
actual ly, the Innocenti paper nodels this
correlation and actually, in the electronic version
of the paper, they offer to deposit the data at the
publicly avail abl e genoni cs dat abase.

I have checked the database, and it was
not publicly available yet. So it m ght becone
avai l able. And then, once that data is avail abl e,
we could attenpt the nodeling. They report a
mul tivariate anal ysis adding a genotype with
baseline bilirubin, and in their nodeling, both
genotype, baseline bilirubin and sex were
determ nants of the correlation.

MR. MORRI SON:  Regarding the second
question, | can't comrent on exposure to Irinotecan
or SN38; however, the decision to use clinica
j udgrment to perhaps decrease the dose level in the
el derly was based on an increase in |late diarrhea
that was seen in that popul ation.

DR PAZDUR. But didn't Upjohn do a study?

Perhaps Dr. MGovren could conment on this, on the
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elderly, and it had a PK conponent?

DR. MCEOVREN: Yes, yes.

DR PAZDUR: And | believe | was one of
the authors on that.

[ Laught er.]

DR VENITZ: Wuld you introduce yourself,
pl ease?

DR. MCGOVREN: For various reasons, that
data has been a long tine being put into a report
form and--

DR. PAZDUR: Yes, | know that.

DR MCGOVREN: And in fact, that data wl|l
be filed with the agency very soon. Age is
probably not the best exanple to go into here,
because in fact, in that study that you
participated in, there really was no associ ation
bet ween age and di arrhea or age and PK.

DR VENI TZ: Can you introduce yourself
for the record?

DR. MCGOVREN: |I'msorry; it's Pat
McGovren fromclin pharmgroup at Pfizer

DR. PAZDUR. And for the record, that |ong
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time was how nmany years?

DR. MCGOVREN: It was probably about five
or six years, yes.

DR VEN TZ: Ckay; thank you.

DR. MCGOVREN: For the record, do you want
to indicate what that gesture neans?

[ Laught er.]

DR. VENI TZ: Speaki ng about the record, |
think it's time for a break. W'l take a break
until 10:45 and reconvene for the Conmittee
di scussion. So at 10:45, we'll reconvene.

[ Recess. ]

DR VEN TZ: Okay; wel cone back, everyone.
Qur next and | ast speaker for our first topic is
Dr. Mark Ratain. He is one of the authors of the
paper that was discussed in detail earlier on, and
he's going to give us his perception and
perspective as to howto use the test for
UGT1A1* 28.

DR. RATAIN. Good norning. Thank you. |
very much appreciate the opportunity to speak here.

| want to thank Dr. Lesko and Rahman from FDA for
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inviting me. | really want to thank Pfizer and
their predecessor conpanies for providing drug for
my trials. Actually, it goes back into the early
nineties with our initial trial. And | thank the
i ndul gence of the Advisory Committee.

Sone of you are totally overexposed to
I rinotecan already.

[ Laught er.]

DR. RATAIN. And that goes | ong before
this particul ar neeting.

Now, |'ve been working on this drug since
the early 1990s, and | was specifically asked today
to speak to you as a clinician, as a nedica
oncol ogi st, and how | would see fromw th obviously
a biased view how this test could be used to
enhance the treatnent of patients.

So, many of you have seen a poster child
before. The poster child is the one on the right
here, 6-nercaptopurine. And you're very famliar
with this, as was alluded to in the inportant work
that's been done by many, particularly the group at

St. Jude, and this is a figure fromthe Nature
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Revi ews cancer paper by Mary Relling and her
col | eague showi ng the rel ationship of TMPT
pol ynor phi sns to the therapeutic index of
6- nercaptopurine in children with acute | eukeni a.

Now, here's another poster child. This is
frompharm GKB. This is the Whbsite of the NIH
phar macogenetics research network, and this was our
poster child. This was the first pathway that went
up. This is a pathway that sone nenbers of this
advi sory commi ttee have agoni zed over, and | woul d
urge you to take a look at it. It is a clickable
interface. And in theory, it should get you the
data that you're looking for; at l|east that's what
we're told. Some of us have actually been able to
retrieve the data out of this database.

But | think it's pretty clear that this is
a very conplex drug. You see the parent drug here.
The parent drug is inactive. The only way the
parent drug becomes active is when it's hydrol yzed
by carboxyl esterases, and there are
carboxyl esterases within cells. So you can, if you

expose cells to Irinotecan and the cells contain
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carboxyl esterases, the drugs will get hydrolyzed to
SN38 and become activated. But by itself, it is
inactive. And the primary enzynme responsible for
the hydrolysis is CES-2.

Irinotecan is also a substrate, as shown
here, for CYP-3A. Both CYP-3A4 and CYP- 3A5,
al t hough CYP-3A5 has a relatively mnor role; the
maj or oxi dative metabolite is APC. That is formed
only by CYP-3A4, and | will add we have | ooked at
CYP- 3A pol ynor phi snms in our studies. W have not
been able to correlate it wth anything.

SN38 is a substrate for gl ucuronasi
transferases. As far as the gl ucuronasi
transferases that are expressed in the liver,
UGT1Al far and away is the npbst inportant enzyne.
There is probably a mnor contribution of UGT1A9.
We have not been able to denobnstrate any role for
UGT1A6 in the metabolismof SN38.

And there are other UGT1ls that are
expressed in the gut, particularly UGI1A7 and
UGT1A10 that do have the capability of

gl ucuroni dati ng SN38.
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And finally, SN38 as well as the parent
drug and the glucuronide are all substrates for a
variety of transporters, and we are actively
| ooking at the relationship of polynorphisnms in
these transporters to the pharmacoki netics and
toxicity of the drug. W have not been able to
find any rel ati onshi p between pol ynorphi sns and
MDR1 or ABCBl and clinical outcones, but we have
sonme prelimnary data that was presented at the
Anerican Society for Cinical Oncol ogy neeting this
year on a pol ynorphismin ABCC2, al so known as
MRP2, and the pharnacokinetics plasma
concentrations of parent drug as well as APC and
SN38 gl ucuroni de, and we currently have some work
in progress |ooking at possible relationships of
subtl eti es such as hapl otypes and other clinica
out conmes, but that is all work in progress that has
not even undergone any internal statistical review

So | really want to focus you on the
subj ect of today, UGT1Al. Because as you've heard,
this is a polynorphismthat, one, is comopn, and

two, for which there have been multiple studies.
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Now, this is a study, and | can't renenber whether
this was a pharmacy or an Upjohn study, the mass
bal ance study of Irinotecan. And | think that this
paper, published in Drug Metabolism and Di sposition
in 2000, gives you some idea of what happens to the
drug.

And in a mass bal ance study, 55 percent of
the drug is found, is excreted as parent drug.

Ni ne percent is SN38; 3 percent is SN38
glucuronide. Only 11 percent is this oxidative
met abolite APC. Only 1.5 percent as NPC, anot her
oxi dative nmetabolite. So as far as netabolites,
you can see that this pathway, down SN38 and SN38
glucuronide is pretty inmportant, but also, there's
a |l ot of parent drug that comes out unchanged,

whi ch does nake you wonder about the inportance of
pol ynor phi snms and transporters.

Now, as you've heard, Irinotecan is a
cytotoxi c agent approved in the United States for
metastatic colorectal cancer. 1t is usually
adm ni stered these days in conbination with 5-FU

and | will add is also active in many ot her
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mal i gnant di seases, and it's commonly used
of f-1abel for other solid tunors.

Its usage is definitely limted by
toxicity, both actual toxicity and perceived
toxicity. The toxicities include |ife-threatening
neutropeni a and associ ated infection. This appears
to be nbst common on the every three week schedul e.
And the other major toxicity, clearly the one that
is nore problematic when it occurs, is severe or
life-threatening diarrhea, requiring parentera
fluids and/or hospitalization, and this occurs
primarily on the schedul e, the weekly schedul e,
whi ch consists of four weeks on, two weeks off.

And in our hands, at |east, this diarrhea
really is not very common on the every three week
schedule. So clearly, we have different
phar macodynam cs goi hg on on these two different
schedules. And so, it is very inportant not to
| unp studies together, particularly when | ooki ng at
the di arrhea, because of the schedul e-dependent
effects, as well as the confounding issue of

concomitant drugs such as 5-FU, which conmmonly
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causes di arr hea.

Now, | think froma clinician's
perspective, lrinotecan is one of many FDA-approved
choices for netastatic colorectal cancer. And the
di scussion to date has focused on if one chooses to
give lrinotecan, what does one do? And | think
froma clinician's perspective, one has to al so ask
the question: mght genotyping help the clinician
deci de anpong the various choi ces?

So for first-line therapy, you have 5-FU
whi ch nowadays is always given with | eucovorin,
folinic acid, a nodul ator of 5-FU, Irinotecan,
oxaliplatin, which is a platinum anal ogue that has
a totally different nmechani smof action from any of
the ot her approved drugs; capecitabine, which is an
oral fluoroprinmadine and is very simlar to 5-FU
and bevaci zumab, Genentech's nonocl onal anti body
agai nst veg-F. And these are all approved for
first-line therapy in various conbinations.

For second-line therapy, one has a choice
of Irinotecan, oxaliplatin, 5-FU with | eucovorin,

or cetuxi mab, the nonoclonal antibody agai nst EGR
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mar ket ed by Inclone and Bri stol - Myers-Squi bb. So
agai n, one has many choi ces.

So how mi ght clinicians choose anong
various choices? Well, one is clearly persona
experience. Two is interpretation of phase three
data; three, marketing influences; four,
rei mbursenent; five is a very controversial piece,
chenpsensitivity testing. There was a recent story
in the Wall Street Journal suggesting that this
shoul d be done. The Anerican Society for Cinica
Oncol ogy has reviewed this and really, there are no
good data as to how one mi ght use chenpsensitivity
testing in an infectious disease kind of nodel to
deci de anong treatnments. And then, the one we're
tal ki ng about today, genotyping, whether one can
predict toxicity or one can predict activity or
efficacy. These night influence how a clinician
woul d choose anobng the various options.

So | want to review with you sone of the
clinical data, so you can see the dilenma. So this
is a study fromthe North Central Cancer Treatnent

Group, and this was a prospective randoni zed st udy,
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three different regimens: N9741. And you see that
two of the reginmens, IFL and | ROX, i ncluded
I rinotecan, and one regi men, FOLFOX4, did not
i ncl ude Irinotecan.

And this study demonstrated that the two
I rinotecan regi nens were both--that FOLFOX4 was
superior to IFL, p value 0.0001, and that |ROX was
superior to IFL, so that the conclusion of many
clinicians fromthis study was that FOLFOX4, a
regi nen that does not contain Irinotecan, was the
preferred first-1ine therapy.

Here is a nore recent study fromthe New
Engl and Journal of Medicine. This reginmen used
IFL. This is a reginmen that was shown to be
inferior in the previous study, and conbined it
wi th Genentech's nonocl onal antibody, bevaci zumab,
and this study showed that |FL plus bevaci zumab is
superior to IFL, and this study led to the approva
of bevaci zumab for the first-line treatnent of
met astatic col orectal cancer. And the |abel does
not say in conbination with this IFL regi nen; the

| abel says in conmbination with any 5-FU
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| eucovori n-contai ni ng regi nen.

So again, the clinician is stil
struggling with what to do. The only published
data is in conbination with | FL here.

And then, there is this trial by
Tourni gand, a European trial, published in the
Journal of dinical Oncology this year. This was a
random zed trial that conpared FOLFIRI, an
I rinotecan-containing reginen, to FOLFOX, a reginmen
that does not contain Irinotecan. Prospective
random zed trial; 113 patients per arm and then,
second | ine patients crossed over to the
alternative therapy.

And what this study showed was that
basically, for first-line therapy, the two
reginens, the Irinotecan and the non-Irinotecan
regi nen, were conparable fromthe standpoint of
response rate. Again, bringing the clinician back
to wonder what's appropriate first-line therapy?
And when one | ooks at survival, again, you get the
same survival no natter what you start wth.

So the clinicians treating col orecta
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cancer need all the help they can get.

Now, Oncoscreen, a German conpany, has
taken advantage of this dilemma and is marketing a
commercial test for UGI1Al genotyping, and you can
go to www. oncoscreen.com | think, and you can
read--part of it's in German, and part of it's in
English, and part of it's in nisspelled
Engl i sh--about the side effects of Irinotecan, also
known as CPT11l, and pol ynorphisns in the pronoter
region of UGT1Al. And it gives you the address,
and you can send bl ood here. |1've never tried, and
I have no idea how well they're doing, but they've
taken advantage of this opportunity to actually
mar ket the test.

And this is the data from our study, the
I nnocenti study that you've heard about, shown in
greater granularity. And this was 66 patients
enrol l ed prospectively as you' ve heard. And the
study was powered around trying to show a trend, a
significant trend, 6/6, 6/7, 7/7, although the
original study design was powered to | ook for

diarrhea, which at the time we started the study,
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we di d not understand the schedul e dependent
differences in the diarrhea, and so, we ended up
| ooki ng at neutropenia as the endpoint.

As you've al so heard, there are other
pol ynorphisnms: allele 5 and allele 8. Allele 5
has been suggested to have hi gher gl ucuronidating
activity than a 6, and allele 8 has been suggested
to have | ower glucuronidating activity than the 7
And in response to the question previously asked
about ethnicity, the study was prinmarily caucasian,
not exclusively caucasian. | believe there were
one or two Asian patients, and there were certainly
sonme African-Anerican patients in the study, but
there were certainly not enough wthin any
popul ati on subgroup to stratify for that.

And you see that there was a significant
trend with the 7/7s having a | ower absol ute
neutrophil count nadir than the other two groups,
with the 6/7 being internediate, but clearly, the
difference between 7/7 and 6/7 is greater than the
di fference between 6/7 and 6/6.

I will also add that if you want to
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transl ate absol ute neutrophil count nadir to grades
of neutropenia, grade three neutropenia is |ess
than 1,000. That's probably not clinically
significant, although it can affect subsequent
dosing. It might result in delays of treatnent if
you devel op grade three neutropenia.

Grade four neutropenia is an absol ute
neutrophil count nadir of |ess than 500, and a
pati ent who has grade four neutropenia, who
devel ops a fever, is essentially automatically
admtted to a hospital and treated with parentera
antibiotics. And so, it is very comobn to get
fevers when you' re neutropenic, and so, that that
is areal norbidity and a real cost issue.

So ot hers have addressed the issue of
sensitivity and specificity, and I'mjust going to
again go through our data, and again, this is a
single study: 350 mlligrans per neter squared
every three weeks and | ooking at grade four
neutropenia, the clinically significant
neutropenia, this is the extrene, |ess than 500.

And again, we agree with the Pfizer analysis. The
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sensitivity is 50 percent of patients who have
grade four neutropenia who are 7/7. Specificity:
95 percent of patients who do not have grade four
neutropenia are not 7/7.

And the positive predictive value: 50
percent of patients who are 7/7 have grade four
neutropeni a, and the negative predictive value, 95
percent of patients who are not 7/7 do not have
grade four neutropeni a.

Now, let's put this into the context of
wi thout testing and with testing. Wthout testing,
100 percent of patients are treated, and 10 percent
have grade four neutropenia. |f you chose not to
treat the 7/7 patients, with testing, 90 percent of
patients are treated, and approximately 5 percent
woul d have grade four neutropenia. You would have
a 5 percent absolute reduction. You would test 20
to protect one.

So | put out what is nmy bias but | believe
is still hypothesis that pharmacogenetic testing
will inprove outconmes in netastatic colorecta

cancer. That's really what we're here to discuss.
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And | believe it will allow the clinician to select
a drug regi nen based on patients' genetic, and now,
we're tal king germ|line pol ynorphi sns, genetic
characteristics, that this will lead to reduced
toxicity and potentially will lead to increased
efficacy, sonething that we've not previously
tal ked about.

My opinion is that sufficient data exist
to recommend that patients who are honbzygous for
the star-28, the 7/7, should not receive Irinotecan
at standard doses. Sone night say that you could
treat at standard dose and accept greater toxicity.
Sone m ght say you could reduce the dose. |
believe that these patients would be nost
appropriately treated with an alternative regi nen
such as an oxaliplatin-based regi men that has the
same survival outcone as an Irinotecan-based
reginmen. | cannot sit here and reconmend reduced
dose, because we have no clinical data to show that
patients treated with 7/7 at a reduced dose have
conparabl e activity and conparabl e survival

outcones to patients treated with alternative
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regi mens.

On the other hand, the optimal treatnent
of patients who are at reduced risk of Irinotecan
toxicity star-one, star-one, or 6/6 is unclear
Shoul d they be treated with standard
I rinotecan-based regi nens? Should they be treated
wi th hi gh-dose I|rinotecan-based regimens? There's
one European study that took patients treated with
standard dose, escal ated patients who did not have
significant toxicity; they escalated themup from
350 per neter square to 500 per nmeter square. It's
a single-armstudy, but it's got the highest single
agent response rate of any study in the literature,
and so that this may be an opportunity to reexplore
dose in a lowrisk group of patients representing
50 percent of patients that are candidates for this
drug.

O is oxaliplatin the best regi men for
these patients? W have no data to support that,
particularly for the lowrisk patients.

I want to contrast this with other drugs

and ot her pol ynorphi snms, because | think this is a
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great opportunity to use pharmacogenetics to

i ndividualize treatnent of colorectal cancer. And
this is Bob Diazio's Wbsite, ww. dpdenzyne.com
where you can | earn about screening patients for
DPD enzyne deficiency. Oncoscreen also offers this
test.

What do we know about this test? And
here, you see the Oncoscreen Wbsite, and it says
this test is supported by the German health
i nsurance compani es. Actually, the Gernman health
i nsurance conpanies initially--the German oncol ogy
group initially recommended this test and then
retracted the recomendation, which is kind of
interesting. There's a history there.

And the nost comon nutation in DPDis an
exon 14-skipping nutation. This has an allelic
frequency of approximately 1 percent. The star-7
pol ynor phi sm has an allelic frequency of
approxi mately 35 percent. So there's a big
difference in allelic frequency here. DPD testing,
if you test this exon 14-skipping nutation, and

your endpoint is grade four, life threatening 5-FU
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toxicity, without the test, all patients would get
treated, and approximately 3 percent of patients
have this toxicity. So only 3 percent of patients
have grade four toxicity from5-FU as a single
agent .

Wth the test, you would treat 98 percent
of patients, and approxi mately 2 percent of
patients will still have toxicity, a 1 percent
absol ute reduction. You would test 100 to protect
one, so much |lower efficiency of this test.

And then, there's another inportant
pol ynorphi smthat may predict for toxicity and
efficacy of fluoroprimdines, and that's a
pol ynor phi ¢ repeat sequence in the thym dyl ate
synt hase gene that has been suggested to affect
transl ational efficiency but not gene expression
And this is quite polynorphic.

Here, you see the population distribution
of this 28-base pair repeat. This is data from
Howard McLeod's group. And you see that the three
repeat is nore comon than the two repeat, and that

there's also a four repeat present in African
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popul ati ons.

So with parting words: oncology is wdely
anticipated to be the best nodel for denonstrating
the clinical inportance of pharmacogenetics as it
relates to germline polynorphisnms. Colorecta
cancer is an inportant nodel, because of the |arge
nunber of active agents. W have candi dat e genes,
candi dat e pol ynor phi sms and abundant clinical data.

And | want to thank ny coll eagues in the
PAR group, pharmacogenetics of anticancer agents
research group. | want to thank ny coll eagues in
the PGRN, pharnmacogenetics research network, those
sitting here today, those |'ve collaborated wth,
and those who have had to sit through far too many
di scussions of Irinotecan.

So, thank you.

DR. VENI TZ: Thank you, Dr. Ratain.

Any questions or conments by the Conmittee
before we start our overall discussion?

Paul ?

DR WATKINS: Just a question about the

UGT1A7, which is in the gut, and we've heard that
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diarrhea is probably a bigger issue than
neutropeni a. What work has been done | ooki ng at
UGT1Al pol ynor phi sns and di arr hea?

DR RATAIN. It's a very difficult
probl em because there are definitely pol ynmorphi sm
1A7 that have shown to be functional that are
strongly linked to UGT1Al, because it's all one
gene. And, in fact, the linkage in UGI1Al goes
five prine at | east down to UGT1A9. So to actually
di stinguish the i ndependent effect from 1A7 from
1Al requires a very | arge study.

One woul d not--since 1A7 is not expressed
in the liver, one would not expect it to have a
significant effect on the plasma pharmacoki netics
or on the neutropenia, but it certainly is a
candi date gene for gastrointestinal toxicity. But
we really need a |l ot nore data, because this really
wi Il require hapl otype based anal yses of the whole
UGT1 gene.

DR. SADEE: WMark, this comes back to mny
earlier question about dosage escal ation in

popul ations. You nentioned that here that in
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patients who are apparently protected agai nst the
cytotoxic effects, you can go to higher doses and
get higher efficiencies. So | think that really
sets an inportant exanple to pursue that.

Do you have any ot her exanpl es where that
has been pursued, so rather than | ooking at the
negative side, one would | ook where you want to
avoid things. You exploit the patients that really
shoul d get a different dose.

DR. RATAIN. Well, | nean, you know, there
have been some studies in oncol ogy where patients
sonetinmes get intraindividual dose escal ation, but
there's really not a large data set on that. |
mean, Dr. Pazdur may have sone conments

DR VEN TZ: Howard?

DR MCLEOD: WMark, we heard from Dr.
Rahman's tal k about how the current package insert
i ncludes data on age and bilirubin and sone ot her
factors that I'mforgetting, public radiation and
one other thing, as risk factors and with a need
for dose reduction.

I wonder if you could put the 7/7 genotype

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (145 of 429) [12/10/2004 3:31:29 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

146
into the context of those existing risk factors.

DR. RATAIN. Well, we've | ooked at age in
our data set, and we have not found at |east in our
study of 66 patients a significant inpact of age.
So | would say fromthe standpoint of neutropenia,
genotype is certainly nore inportant than that.
Bilirubin, in our hands, is a pretty good poor
man' s genotype, but this is a single institution
where the bilirubin is collected in a standard way.
Once you get into nultiple |aboratories, and
bilirubin is tested at various tines of the day
with various degrees of fasting, you're going to
really obscure the relationship between genotype
and bilirubin.

And so, | think that yes, patients with
hi gher bilirubins, particularly if it's
unconjugated, are very likely to be 7/7, because
many patients within the nornmal range of bilirubin
are 7/7. So, but | think even there are sone
subtleties. | think again, patients with very |ow
bilirubins probably are not 7/7, and |'ve used that

inm clinical practice to help determnmine dosing in
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the absence of an approved test.

DR. G ACOM N : Yes, Mark, in your study
in which you docunented the neutropenia, did you
al so neasure pharnacokinetically the SN38, and was
it higher in those patients with the 7/7?

DR RATAIN. Yes, we did neasure SN38.
SN38 is higher in the 7/7. SN38 correlated with
neutropenia. As | said, we have sone evidence that
pol ynor phi snms in ABCC2 t hrough our coll aboration
with Deanna Krebs may relate to the
phar macoki neti cs of SN38 gl ucuroni de, which nakes
it difficult to interpret SN38 to SN38 gl ucuroni de
rati os, which we previously assunmed to reflect
solely glucuronidation. It quite possibly is
determ ned by both glucuronidation as well as
excretion.

DR GACOM N : Let me ask a foll owup on
the bilirubin thing. Does bilirubin actually
conpetitively inhibit the glucuronidation of the
SN38 to SN30 mechanistically? 1Is it a conpetitive
i nhibition, so when the levels of bilirubin are

low, it's telling you two things, one, about the
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genotype but al so about just direct
competitive-conpetitive inhibition?

DR. RATAIN. You're asking nme does
bi I'i rubin inhibit--

DR G ACOM NI :  Yes.

DR RATAIN. We've not | ooked at that. |
don't know of any data. | would not expect it to.
And there is certainly some evidence not for--it's
possi ble that SN38 could inhibit bilirubin
glucuronidation if the levels are pretty | ow, but
there are certainly exanples of other drugs,
particularly the protease inhibitors, that inhibit
UGT1Al and do conpetitively inhibit bilirubin
gl ucur oni dati on.

DR G ACOM NI : Okay; but you woul dn't
expect the bilirubin and the high bilirubin |evels
to be inhibiting the SN38.

DR RATAIN. Not in--not in--1 don't think

so; | nean, Dr. Watkins woul d have a better feel
for that.

DR DERENDORF: |'d like to conme back to
your nmass bal ance slide. |If | understood it right,
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only about 9 percent of the parent drug gets
converted to the SN38. So what do we know about
the other netabolites?

DR RATAIN. Wuld you like for ne to put
that back up?

DR. DERENDORF: Yes, you can. |It's the
number five.

DR. RATAIN. Messed it up; sorry.

So, this is the mass bal ance slide you
were referring to. And I'msorry--

DR. DERENDORF: Only 9 percent gets
converted to the SN38, right?

DR. RATAIN. Well, 9 percent is found as
SN38, and 3 percent is found as SN38 gl ucuroni de.

DR DERENDORF: Ch, okay.

DR RATAIN: And again, thisis alimted
nunber of subjects. These subjects were not
genot yped, but approxinmately 12 percent, | think
it's fair to say, goes down that pathway. | think
that's a reasonable estimate. And you see 55
percent in this study was--the parent drug was

excreted unchanged. About 12 percent is oxidative
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met abol ites, metabolites known to be fornmed by
CYP3A, and then, we don't know the rest of this.
And again, | was not an author of this study; just
presenting it for perspective.

DR. WATKINS: Just to address that issue
of can bilirubin itself interfere with the
gl ucuroni dati on of SN38 or any other drug, in
theory, that's possible. It certainly works the
other way around. There are sone drugs that will
i nhibit glucuronidation in patients who have a
genetic predisposition of Jolbert's. But I'm
unawar e of any studi es that have | ooked the other
way, so | don't think I can address that.

But the question | wanted to ask nyself,
one of the concerns with using genotypes of the
host as opposed to the tunmor in cancer chenot herapy
is the fact that genotype and phenotype don't
al ways go together, particularly in an ill cancer
patient on nmultiple drugs wth cytokines, and
certainly, if their liver is conpletely replaced by
tunor, genotype is irrelevant.

And one of the very unique things here is
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this particul ar phase two enzyme has an endogeneous
substrate, so in effect, you have a phenotype
measurenent. And ny assunption up until what you
just said was that that endogeneous probe for
UGT1Al was not very good. But what you' re saying
at your institution, it's in fact very good.

DR RATAIN. There are two studies that
address this. There's our study that within a
single institution, all patients were on a research
protocol; the bilirubins were collected at, you
know, in a fairly consistent way just by nature of
our research practice, and it | ooked pretty good.
There's also a study that | was a coaut hor on that
relates to a Pfizer study in which a |large data set
was anal yzed, and bilirubin really wasn't a very
good predictor, and this was just published in the
Journal of Cdinical Oncology this year by Meierhard
is the first author, and the conpany may want to
el aborate on that further

DR. WATKINS: Because if | can just follow
up, | mean, the key question is what does

genotyping add to the existing tool kit of the
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oncol ogi st? And ny assunption in all the
background reading was that it adds a significant
amount. If an alternative is just standardi zing
i ndirect bilirubin neasurenents, that's another
option that could be considered, | think

DR RATAIN. Again, you know, from an
anal ytical perspective, there's a gray zone, and it
doesn' t--bilirubin doesn't, you know, in a |arge
data set nay not correlate as well as sonething
that is a discrete answer like a 7/7 genotype. |
think also, it mght be tough to distinguish 6/6s
fromthe 6/7s, and | think that the 6/6s are
potentially appropriate candi dates for phase four
clinical trials |looking at hi gher doses of
Irinotecan which | think is another inportant
reason to find a way to get this test in the hands
of the clinical oncologists and the research
oncol ogists to help further explore the
dose-response of this drug.

DR. HALL: So in part to follow on from
that, then, in your hands, what would your

recommendati on be for the heterozygotes? Are they
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to be treated or given an alternative?

DR. RATAIN. | would see no reason not to
treat the heterozygotes, given the data today.

DR. MCLEOD: One of the things you
comrented on was that neutropenia is an inportant
toxicity, and | certainly second that. And during
the di scussion, hopefully, we will elaborate on
that nore, because it's a common problemthat is
|l ess of a worry but probably nore of a problemto
the patients.

The question | have for you is you nade
the comment that you thought the 7/7 patients
maybe--m ght represent a data set that should get a
different drug, oxilaplatin or sonmething Iike that.
But with the current state-of-the-art and the one
for probably the foreseeable future is that every
col orectal cancer patient at a decent center will
get Irinotecan. |If they don't get it first line,
they will get it second I|ine.

And so, we can't really avoid the issue
that Irinotecan is going to appear. This is a rea

drug for colon cancer. And they're going to get it
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at sonme point, first line, second line, third Iine.
So it would be worthwhile, either now get your
comments or in the discussion, trying to think
about that issue, because the drug is approved in
both these settings, and so, we do have the rem't
to actually talk about it in first Iine, second
line, et cetera.

DR. RATAIN. Well not everybody gets it
second line. There's sone patients--

DR. MCLEOD: Not everybody does, but they
shoul d.

DR RATAIN. What I'msaying is if--sone
patients don't get to second line. If you were to
give Irinotecan first line and have a grade five, a
fatal event, they won't get to second line. So you
woul d say, ideally, the clinician would like to
reserve the nore toxic drug for second |line rather
than first line

DR. MCLEOD: But | totally agree with your
thinking behind it. I'mjust--we can't avoid it.

I nean, the patients that nake it through first

Iine because they didn't get Irinotecan, and they
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were 7/7, the selection now, you've just taken one
drug off the table. [It's now either single agent
Irinotecan or Irinotecan and bevaci zumab, what ever

We nmay not be able to cone up with those
thi ngs, because |like you said, there is no
prospective studies. But certainly, it is an
i nportant issue.

DR. RATAIN:  You know, | think as you
think about it as a clinician, you know, if you
have a discussion with a patient, and you sit down
with them and you tal k about Irinotecan versus
oxaliplatin as first line therapy, when you talk
about Irinotecan, you have to tal k about
neutropeni a, di arrhea, which can be severe,
life-threatening or even fatal. And as you talk
about oxaliplatin, you have to tal k about
neurotoxicity that can be persistent.

And, you know, patients have to nake
choices, and | think being able to informpatients
about their relative risk, particularly of the
toxicity that scares a |lot of both patients and

clinicians, which is the neutropenia/diarrhea
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complex, | think, is useful, and | think if one
could reassure a clinician that their patient is at
relatively lowrisk of these toxicities of
Irinotecan, a clinician would be nore interested in
prescribing Irinotecan first line.

And so, | think that this actually is
hel pful, very helpful to the clinician and | think
potentially very hel pful to the sponsor who is
mar keting the drug.

DR BARRETT: You nentioned the | ack of
prior appreciation of the schedul ed dependence on
diarrhea, and | wondered, back on your
recomrendations as far as not reducing the dose,
woul d you feel the sane with neutropenia and the
diarrhea? And | guess the foll owp question there
is nost of this data has been sunmari zed outsi de of
the ti me dependency, so do you feel if that kind of
information is brought to Iight through either dose
reduction in the context of nanaging toxicities
that you coul d perhaps devise a schedule for one
toxicity versus another?

DR. RATAIN:. Well, the diarrhea is a |ot
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messier to nodel; no pun intended. And the
neutropenia is pretty well correlated with plasma
SN38 exposure, and we can understand that both in
the context of these studies as well as in the
context of other studies, anticancer agents and
neut r openi a.

The diarrhea is not fully understood, and
we've tried to nodel it in the past to sonmehow try
to nodel biliary excretion of SN38, and we have one
study that actually cane up with a surrogate
endpoi nt, or, actually, biomarker woul d probably be
a better termfor it, which was the CPT11AUC ti nes
the SNC38AUC over the SN38 gl ucuroni de AUC.

But it's very conplicated. | think that
the thing one is nbst concerned about is the
neut ropeni a/ di arrhea conpl ex and particularly in
the context of schedul es that are nore frequent
than the every three weeks, which is where you see
this probl em

DR. VENI TZ: WMark, as you know, the
Commttee is asked to review the evidence to see

whet her we woul d concur with the recomendation to
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i ncl ude pharmacogenetic testing. |1'd like to know
what the conpetition is. In other words, 1'd like
to know right now what is being done to cone up
with a starting dose. How do you choose a starting
dose for Irinotecan with the information right now
wi t hout genetic testing?

DR RATAIN. Right now, people just rely
on clinical evidence, which is one size fits al
based on body surface area, even though body
surface area has been shown not to correlate with
t he pharnmacoki netics of this drug.

DR VENI TZ: Foll owp question: how do
they adjust the dose once the patient is being put
on lrinotecan?

DR RATAIN: | think clinicians do it to
sonme extent by the package insert and sone extent
by their personal experience.

DR VENI TZ: Ckay; thanks.

Larry, | think you had the |ast question
and then maybe frame the questions for the
Conmittee so we can start the questions.

DR. LESKO Ckay; thanks
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Yes, Mark, and | think you nay have
answered this in the last couple of mnutes, but I
was | ooking at the relationships that Atik had
presented | ooking at the probability of neutropenia
and di arrhea respectively as a function of SN38
area under the curve.

They're remarkably simlar, although they
wer e based upon nean data. So the questionis is
there an indirect benefit in reducing the risk of
severe diarrhea from paying nore attention to,
let's say, the neutropenic problen? |n other
words, do they go together, and to what degree do
they go together?

DR. RATAIN. Yes, there's certainly an
association of the two, but they don't always go
together. But a patient with neutropenia is nore
likely to have diarrhea and vice versa

DR VENI TZ: Good. Thank you. W
appreci ate your comments.

Larry, why don't you frame your questions
for us?

DR. LESKO How about if we bring them up
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on a slide?

DR VENI TZ: That's fine.

DR LESKG I'Il just scroll through
t hese.

Ckay; so, as the time proceeds, |'ll
scroll through the individual questions, but the
first question that we have for the comrittee
di scussion is regarding the scientific and clinica
evidence that we're all aware of at this point. So
the question is is the evidence presented
sufficient to denonstrate that the honozygous
star-28 genotypes or 7/7s, as we call them are at
significantly greater risk for devel oping a,
neutropenia, and b, the acute and del ayed di arrhea
that we've heard about as an adverse event?

DR VENI TZ: And you would like for us to
vote on this?

DR LESKO  Yes.

DR VENITZ: So as far as the Conmittee is
concerned, any conments, discussion itens for FDA
before we vote? And by the way, the vote is going

to be by voice vote. 1'mgoing to call your
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i ndi vi dual names, and you're going to have to tel
me whether you're a yes, no or abstain for the
i ndi vi dual questions as we go al ong.

DR SI NGPURWALLA:  Jurgen?

DR VENI TZ: Nozer.

DR, SI NGPURWALLA: Woul d you consi der
removing the word significantly?

DR. LESKO What woul d you suggest as an
alternative? Just--are you thinking of it because
it's a statistical--how wuld you convey a snal |
risk versus a large risk?

DR SI NGCPURWALLA:  Weéll, I'mnot sure if |
coul d subscribe to the view that the risk is
significantly | arger.

DR LESKGO Could we use markedly greater?

Clinically inportant?

DR. SI NGPURWALLA: | nade ny point.

DR LESKG | think the question is
i ntended to convey a magnitude of risk. If we want
to say clinically inportant, markedly, | think it's
fine. | think it conveys the sane thing.

DR, SI NGPURWALLA:  You nean you insist on
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an adj ective?

DR. LESKO | think a qualifier would
hel p.

DR VEN TZ: Any further coments?

DR SADEE: Are we to consider these two
together, A plus B, or A separate from B?

DR LESKO. | think we need to, based on
the way the evidence was presented today, it's
probably better to consider them separately.

DR VENITZ: So we'll have two votes.

We' || have one on neutropenia and one on diarr hea.

DR LESKO  Yes.

DR VEN TZ: Any other comments before |
call for the vote?

[ No response. ]

DR VEN TZ: Okay; then, the first
question is is there sufficient evidence of a
greater risk of devel opi ng neutropenia. And as |
sai d, you have three choices: yes, no or abstain.
So let ne go down my list.

Dr. Barrett?

DR BARRETT: Yes.
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VENI TZ: Dr. Capparelli?
CAPPARELLI :  Yes.
VENI TZ: Dr. D Argenio?
D ARGENI G  Yes.
VENI TZ: Dr. Davidi an?
DAVI DI AN:  Yes.
VENI TZ: Dr. Derendorf?
DERENDORF:  Yes.
VENI TZ: Dr. G acomni?
G ACOM NI': Yes.
VENI TZ: That doesn't count.
VENI TZ: Dr. Hall?
HALL: Yes.
VENI TZ: Dr. MlLeod?
MCLECD:  Yes.
VENI TZ: Dr. Sadee?
SADEE:  Yes.
VENI TZ: Dr. Singpurwalla?
SI NGPURWALLA:  Yes.
VENI TZ: And Dr. Watkins.

WATKI NS:  Yes.

T % 33 832D IIB DI ILD DD

VENI TZ: Ckay; then, the second part
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of that question is is there sufficient evidence to
substantiate a significantly greater risk for the
del ayed di arrhea and acute del ayed di arrhea? n,
before--1"ma yes, too. So we have unani nous.

Ckay; second question, then, what about
di arrhea? Does the Conmittee feel there is
evi dence to support significantly the increased
risk?
Barrett?
BARRETT: No.
VENI TZ: Dr. Capparelli?
CAPPARELLI: No, not yet.
VENI TZ: Dr. D Argeni0?
D ARGENIO  No.
VENI TZ: Dr. Davidi an?
DAVI DI AN No.
VENI TZ: Dr. Derendorf?
DERENDORF:  No.
VENI TZ: Dr. G aconini?
G ACOM NI No.

VENITZ: Dr. Hall?

T %3 3 3 333D I ID N

HALL:  No.
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DR. VEN TZ: Dr. MLeod?
DR. MCLECD: No at the nonent, but the
data | ooks like there's sonething there.

DR. VENI TZ: That counts as a no.

Dr. Sadee?

DR. SADEE: No.

DR VENI TZ: Dr. Singpurwalla?

DR SI NGPURWALLA: | abstain.

DR. VENI TZ: Dr. Watkins?

DR. WATKINS:  No.

DR. VENITZ: And | would add ny no, but it

does appear not only that there m ght be sonething
but it nmay be linited to patients that have

col orectal cancer; in other words, diarrhea may not
be present in patient popul ations that don't have
it.

Ckay; any other comrents about question
nunber one? So we have a unani nbus vote on the
first part, and we have an al nbpst unani nous part on
the second part of that question.

Ckay; Larry, you want to present us with

the second part of this question?
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DR LESKG Yes, | think on this second
question, if | can propose that the way this is
worded, it's not in a sense a votable question,
because | think we're | ooking for discussion; for
exanpl e, what would be the risks and benefit, what
is an appropriate study design, and it strikes ne
that it doesn't lend itself to a vote. So if | can
propose that we | ook at this question and address
the questions that are posed on the slide in a
di scussi on context as opposed to a voting context,

I think that would be useful to us.

DR VENI TZ: Ckay; then, | open the
di scussi on.

DR. G ACOM N : Yes, one of the things I
didn't see, and | don't even know who |'m
addressing this to, this question to, but did we
ever see any data and, like, Kaplan-Myer curves?

I don't even know if--Kapl an- Meyer curves, where
they' ve factored, you know, where they've | ooked at
survival data over time and then genotypes, put
themin categories, like the people with the star-7

genotype or the star-28 genotype are they having a
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better survival or worse survival?

Can | ask Mark, or is he not allowed to
talk? Can | ask this to Mark? He can't tal k?

DR VENITZ: Yes, you may.

DR. G ACOM N : Mark, | nean, just to get
an idea of the benefit to--

DR. RATAIN. There are no published data.
Dr. McLeod has a data set that nay provide some
insight into the answer to your question

DR G ACOM N : ©Oh; Howard? | guess what
I"mtrying to do is get a feel--

DR. MCLEOD: Yes, there are no published
data on colorectal. There are two studies included
in the papers from-provided by Pfizer that |ooked
at the UGT1A1*28 genotype and survival. They were
both in the context of non-small |ung cancer, if I
recall correctly. And one of the studies found
that the 7/7 genotype group fromthe star-28
honozygot es had a poorer survival. The other study
didn't separate the groups quite the same way, but
the group that contained the 7/7 genotypes had an

i mproved survival
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Now, neither of them met statistica
significance. They were all 0.06, 0.07 type
things; small studies, no covariance; | nean, a |ot
of different issues. So ny interpretation is we
really don't know the effect of UGI1Al on survi val

In the context of colorectal cancer, there
is sufficient data, in ny mnd, to show that any
one study is not really going to have the ful
answer on patient survival. So if you | ook at
patient survival for the inmpact of first-1line
therapy is confounded by the presence of good
second-line therapy, good third-line therapy, et
cetera. And the Chornagon study denonstrated that.
Didn't matter what you gave first from what Mark
showed. |If you gave the other one second, then, it
was a wash in the end.

And so, in the context of response, there
is some data that UGI1Al may have an influence on
response, although the nunbers were snmall and not
definitive. But there was no impact on tinme to
progression or survival, and so, it's inferior

data. It's as good as we have at the nonent.
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There are large studies in the cooperative groups
that are going to be able to address this in a nuch
nor e aggressi ve fashion because of sanpl e size.

So | don't really know the answer. It
appears there may be an influence on response, but
there certainly does not appear to be an influence
on tinme to disease progression, so tine until the
turmor grows again, or survival influence.

DR VEN TZ: Jeff?

DR BARRETT: In thinking about dosing
this agent, I'mstruck with Dr. Pazdur's origina
comments when he tal ked about the fragility of the
original dose selection of this conpound and the
nmodest response rate. So while | think nost of the
di scussion is focused on managi ng toxicities, the
| oss of efficacy |ooms very high with this
compound. But | guess the other curious thing
had in ny mnd is do we have any of the historica
data in which dose reductions were, in fact,
moni t ored where you could | ook at the
responsi veness of these markers or responses as far

as diarrhea and neutropenia go relative to a dose
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reduction, so you can get sone sense of, you know,
how, in fact, responsive those toxicities are to
dose reduction?

DR MCLEOD: So that woul d be dose
reduction regardl ess of the cause?

DR VEN TZ: Atik?

DR. RAHWVAN. 1'd just like to comment on
somet hing that we have in the package insert
al ready. We have data on 100 mlligram per neter
square weekly dose, 125 milligram per neter square
weekly dose, and 150 milligrans per neter square
weekly dose, and what we have seen is that there is
not a whole lot of differences in the response
rates, although nunmbers are very small, so you
cannot do a cross-study conparison here.

But the observation that we have fromthe
package, and also, it is in the package insert is
that the survival, median survival across those
dosage groups is not a whole lot different so is
not the response rates.

DR PAZDUR. The additional point is that

we do not know the rel ationship between response
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rate as a surrogate for survival in this situation.
I would like to point out that this drug had in the
5-FU refractory di sease popul ation a 15 percent
response rate, yet it was able to show an overal
survival advantage conpared to best supportive care
intw trials, which indicates to nme that perhaps
di sease stabilization or some influence on tine to
progression is far nore inportant than sinply tunor
reduction size.

DR VENITZ: Dr. WIlians?

DR. WLLIAMS: | think one of the npst
i mportant questions to answer is what you're going
to base your dose selection on for the 7/7s. Mark
suggested, you know, not treating them as one
option, but obviously, you are going to have to
treat them You cannot base it on a surviva
observation. You just don't have enough patients
to make that observation.

So you're going to have to decide what to
sel ect a dose on, and your new study, perhaps,
that's going to be done to | ook at dosing in that

popul ation. So what are you going to base it on?
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I was sort of interested with Mark, would you base
it on a targeted dose of AUC of SN38? That's a
little unsettling, because the slide that Atik
showed suggested that even with the sanme AUC, these
patients had a hi gher degree of mnyel osuppression
You know, they were having grade four neutropenia
all along the bottom of that graph up and down the
AUC spectrum so that's a little mysterious, and
then, you ask, well how about fromthe
phar macodynani ¢ standpoint for the tumor? |Is the
tunmor equally sensitive to the same AUC of SN387?

So, | mean, | think you're going to have
to target sonmething. You can't, you know, you just
can't |look retrospectively at toxicity, and |I'd be
interested in what the Commttee thinks when you do
this new study to try to individualize dosing for
these patients, what are you going to target?

DR RAHVAN: |'d like to nake a conment
about the starting dose. What | have shown in ny
presentation that there is already a nice algorithm
for a starting dose for standard therapy and

continuous therapy and dose nodification based on
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toxicities in the package insert. And as | have
menti oned that we have sone predictive factors
al ready in the package insert which are bilirubin
| evel s, prior radiation therapy, performance
status. Those are already indicating, reconmending
a dose level lower than the standard dose as a
starting dose.

And then, if the patients do not have any
conplication with that, the package insert allows
to go up to the standard dose and then nove on with
that. So here is the starting dose that we can be
t hi nki ng about that can we do anything different
for the UGT1Al patient, 7/7 patient, | mean?

DR. MCLEOD: And to follow up on that, |
wonder if maybe Dr. Morrison or one of the Pfizer
team coul d conment on whet her dose reduction is a
covariant in terms of outcone, time to progression,
what ever your favorite is, comng back to try to
get at Jeff's initial question

MR. MORRI SON:  Maybe if | could defer to
Pat to comment on that, because this was actually

before ny tine.
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DR. MCLEOD: Lucky Pat.

DR. MCGOVREN: Yes, | don't have an
answer. It has not been nodeled. So | don't
know -1 think that the various risk factors were
arrived at very enpirically, and dose reduction was
not done in any systematic way.

DR MCLEOD: Well, Atik clearly and
correctly mentions that there is a range of doses
that seemto be equal. Those patients may have
decl ared thensel ves as being different not only in
their sensitivity to the drug but also for other
factors, and so we can't say that just because we
can start |low, that means that people who are
sensitive will still do well

DR PAZDUR  But there is an inherent bias
in looking at the data that patients that may get
the dose reduction are poor performance status or
other issues that |lend thensel ves to poor either
responses or poor survival outconmes. | think it's
cl ear, though, you know, having worked with this
drug before | cane to the agency and have had a

long history, | think it would be fair to say that
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we do not have a really good handle on what is the
dose inits relationship to the eventual outcone.

You know, could we have achieved a sinilar
outconme with a reduced dose? Renenber, this drug
was devel oped in a tine when oncol ogy had the
mantra nore is better, nore is better, nore is
better, and we kind of were hitting toward what is
the absol ute hi ghest dose that we coul d deliver,
and this is comon in nany of the oncol ogy drugs
that we have devel oped over the past decade, and
now, we're trying to step back and ask this
question, which is very difficult to do

You know, should we | ook at, for exanple,
at these patients that have this genetic mutation
to do just sinply a phase one study, as we
suggested, sonetines through the conpany to take a
| ook at what woul d be the appropriate dose,
starting out at an artificially dose reduction and
seeing actually what the dose, because we really
don't have a good handl e, even in the genera
popul ation, of what is a dose response for this

drug. And we're basing it on toxicity, basically,
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and that's--we have to be realistic on the
devel opment of this drug. That's how it happened
over the past decade.

DR VEN TZ: Let me nake a--

DR. MCGOVREN: Yes, go ahead

DR VENITZ: --followp coment that gets
to itemnunber B. | think right now, the concern
is that if you reduce the dose, we m ght conprom se
efficacy. Well, but can you not turn that argunent
around? If you inprove tolerability and conpliance
on a long-termtreatnment, don't delay treatnent as
a result of a |ower dose, you might actually
i nprove efficacy, not just conpronmise it. So to
me, | don't know which way to go. As you pointed
out, this drug was devel oped under the paradi gm of
an MID.

So by actually backing off of the dose,
you m ght get inproved efficacy just by keeping
nmore patients on drug.

DR MCGOVREN: Yes, none of the trials,
don't think, were large enough to actually dissect

out the efficacy in patients who started at the
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standard dose and continued on the standard dose
until their tunmor progressed versus patients who
started with the standard dose, were dose-reduced
because of toxicity and then continued on a reduced
dose versus those who started on a reduced dose
because they had a risk factor at the tinme they
went on treatment, performance status or whatever
and then continued on that reduced dose or even had
that dose reduced because they couldn't take the -1
| evel dose

So it's just very difficult to tease out
of the available trials all of these factors which,
of course, conplicates how do you design to
determ ne the appropriate dose for the 7/7s?

DR VENI TZ: Then naybe |l et ne focus the
Committee on the third part of this question: what
woul d be needed, what would need to be done in
order to figure out what to do with those patients
interms of coming up with a starting dose for
patients that are 7/7 genotypes?

DR SI NGPURWALLA: Jurgen? As an outsider

| ooking at this, the question is what is an
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appropriate study.

Now, | can't answer that question as to
what is an appropriate study, but one thought goes
through ny mind: electrical engineers use contro
theory to control the nmovenment of something or to
control the behavior of sonething. Has any thought
been given to using a sinmilar kind of a paradigmin
this particular business? You start with a certain
dose; you nmke a prediction as to what the effect
of the dose will be; then, you observe the actua
out come and nmake a correction subsequent to that
and keep on doing it in sonme kind of a filtering
schene.

That is a suggestion that | would like to
put forward.

DR. MCLEOD: There are study designs that
have used a variation on that thene, both in terns
of trying to reduce the nunber of patients required
to study in early evaluation and also try to nake
them nore rapid. They've had variable success, and
in the end, we've kind of fallen back to the status

quo. But people are certainly aware of sort of
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iterative-type processes. W just haven't figured
out how to do themvery well.

DR SI NGPURWALLA:  Well, I'msurprised
that you've said you' ve fallen back, because
control theory is one of the npbst successfu
applications of process control, which is really a
part of this, and |I'msurprised why the study
failed or why they regressed.

DR, MCLEOD: Well, it's a very successfu
theory in many industries. Bionedicine is not one
of the areas where it has been a bl azi ng success.
And so, | think with the greater understandi ng of
systens biology, it will be successful

Currently, the endpoints that we talk
about in phase one are incredi bly crude, and crude
endpoints don't lend thenselves to intricate
approaches such as what you descri bed.

DR SI NCPURWALLA: Are these studies
published? |Is there any way | can read up on then?

DR. MCLEQD: Certainly.

DR WLLIAMS: Let ne sort of restate ny

question earlier. | think froma practica
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standpoint, certainly, you could do a phase one
study in these patients, right? And | think the
question would be that's probably what you shoul d
do, right? Do a phase one study in the 7/7s; you
find a reasonable toxicity.

But then, what are you going to use to
provi de yourself with the assurance you're in the
right place? WIIl it be that you have the AUC t hat
everybody el se had with SN38? Would that provide
you assurance, or would there be sonme other route?
So | guess I'mjust throwi ng out the possibility
that you would do a norrmal type phase one study
| ooking at toxicity and pharnacokinetics.

But then, what would you do, you know, to
assure yourself that you're where you want to be?

DR. VENI TZ: Marie?

DR. DAVIDIAN: | just wanted to bring up,
related to that, there's been sone recent work in
the statistical literature by Peter Fall, who is at
M D. Anderson, and | was just wondering if any of
his work would be relevant in |looking at toxicity

and efficacy jointly?
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DR. WLLIAMS: | nean, | wonder, you know,
inthis setting, do you think that--1 guess the
only thing you could | ook at would be response rate
in that kind of setting. | don't know-we have to
talk to the statisticians, whether you could really
study enough patients to do that.

DR DAVIDI AN: | agree.

DR. VENITZ: Just a followup to your, I
guess, subquestion here. | think that's the only
way you can approach it with what we know ri ght
now. Doing a phase one dose escal ati on study and
see what area do you acconplish? Wat's the
correspondi ng dose?

DR. PAZDUR: But we really don't have a
good pharnacodynanic rel ati onshi p between any
paraneter and efficacy, either if one tries to | ook
at response rate or any other clinical endpoint
with this drug, and we have to be realistic about
that. And | think also, it depends on what type of
dose reduction that we're tal king about with these
7/7 patients. |If we're tal king about a 75 percent

dose reduction, that could be quite problematic.
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If all we're talking about is a 25 percent
dose reduction, | would feel a little nore
confortabl e.

DR WLLIAMS: Let nme push back to my boss
here. But what if it was a 25 percent dose
reduction, and you had the sane AUC? Wuld that
hel p you? That's what |'msort of trying to get
at .

DR PAZDUR  Yes, but we don't know as far
as that would involve sone conpari son here, but we
don't know, basically, that AUC correlates with
response rate or doesn't.

DR. MCLEOD: And Atik's data says that AUC
is not AUCin terns of risk of neutropenia.

DR WLLIAMS: For these patients, anyway,
right? There sonmehow seens to be a little bit of a
difference in these particular patients’
sensitivity to AUC than the other patients. That's
what | took away fromthis graph.

DR. PAZDUR: But, Grant, | think that
woul d give you a degree of sone confort here to

have sonme paraneter that you're achieving.
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DR. VENITZ: Final words, Larry?

DR. LESKO If we're thinking of dosing
adj ustnents, whether it's a drug in oncol ogy or
not, we generally try to bring a quantitative
anal ysis to the probability of an adverse event
based on exposure, whether it's a renally-inpaired
patient or whether it's a drug interaction, and
dependi ng on the outcone of that anal yses, we would
reduce the dose to achieve sinmlar area under
curve. This is pretty nmuch how | abel s are derived
in terms of dosing adjustnents for specific
popul ati ons.

So that concept isn't all that foreign
It's actually the first principles of the way that
drugs work. So | think in any study that woul d be
conducted, the area under curve of the species that
has been shown to correlate with neutropenia to
date, which is the SN38 area under curve, would be
extrenely inportant to neasure and then use as a
gui de al ong with other measures to determ ne what
the appropriate dose woul d be.;

| also think you don't necessarily need a
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prospective study. There are many studies
di scussed today, and not knowi ng the details of al
of them one could imagi ne that a study woul d be
conducted in which efficacy or safety woul d gui de
the treatnment and then having sone genotype
information in a retrospective fashion to associate
the dose that was given and the appropriate outcone
that was previously deci ded upon woul d be an
extrenely powerful correlation to have, coupled
with area under curve to figure out what the right
dose reduction ought to be.

MR BELLO Hello. M nane is Akintunde
Bello. | work for Pfizer clinical sciences. W
just thought it's interesting and inportant to
point out that there is actually a study that's
going to be starting shortly that's actually
| ooking at different doses and will be | ooking at
genotyping as well as exposure, PK exposure for
various noieties related to CPT11. So this is work
that's ongoing. There's a study that's forthcom ng
and may give us the answers that we're | ooking for

DR VEN TZ: Howard?
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DR MCLEOD: In the context of the
cooperative groups, this issue has al so cone up,
not just so nmuch froma regul atory standpoi nt but
froma clinical trial standpoint, and |'m wondering
whether Dr. Ratain would be able at this point to
comment on sone of the discussion that's going on
in the context of these patient genotypes. It may
be too early for that, Mark, but if you want to
comrent, here's an invitation.

DR VENITZ: Are you wlling, Mark?

DR. MCLEOD: And if | put you on the spot,
1"l buy you a beer.

DR. RATAIN. Thank you

Yes, the CLGB has a study in
devel opment -- CLGB i s Cancer and Leukem a G oup
B--in which patients will be genotyped; patients
with 6/6 genotype will be enrolled in atrial to
establish the safety or potential safety of higher
doses, as high as 500 nmilligrans per neter squared,
based on the evidence fromthis European trial that
sone patients can tolerate 500 milligrans per neter

squared, and the hypothesis that these are 6/6
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patients.

And if, indeed, we can establish that, the
next step would be a prospective random zed tria
in the 6/6 genotype patients of 500 versus the
st andard 350.

| also, since |"mup here, | thought |
woul d follow up on sone of the previous coments
about the pharnmacodynam cs of the activity. |
don't think we know what correlates with activity.
I think there is a fair amount of evidence that
it's not the SN38 AUC, and in fact, in a study that
we' ve conpleted and is in press in Cinica
Phar macol ogy and Therapeutics, we have nodul at ed
t he pharnmacoki netics of Irinotecan with cycl osporin
A as an inhibitor of transport and also inhibits
CYP3A as well as phenobarbital is an inducer of
gl ucuroni dation, and activity is preserved in sone
patients despite very, very | ow SN38 AUCs.

So | would not recommend that one titrates
dosing to--froman efficacy perspective to
particular SN38 AUC. | think that is useful to

gui de neutropeni a considerations but not fromthe
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st andpoi nt of efficacy.

DR. VENI TZ: Ckay; Larry, you want to nove
al ong to the next--

DR LESKO Yes, |'ll just say the next
two questions are obviously up there, and the first
is not, | don't believe, a voting question, but
neverthel ess, it would be useful, again, to have
some di scussion of a context. Some of this has
been covered already, | think, in the prior
di scussions, but if there's any other remnaining
comrents on the question nunber three in ternms of
how a genotype could be conpl enentary to
preexisting information on risk and how it m ght be
integrated into predelivery of the drug or
si mul t aneous delivery of the drug woul d be
benefi ci al

Question four refers to sone of the terns
we had about performance and probability content
informati on of a test, and one of the things that
hasn't been discussed is the relative value of the
expressions of a performance of a genomc test to

clinicians in terns of understanding. W've heard
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sensitivity, specificity, predictive value, odds
ratio. There is one other, and that is the
likelihood ratio, all of which are used in the
literature to different degrees for these tests as
screening tests, basically, and any di scussion or
conmment peopl e have on the relative val ue of these
different tests in conveying the probabilistic
nature of these genonm c tests would be useful

DR VENI TZ: Ckay; then, | start with any
comments to question nunber three. How would you
i ncorporate PG information?

DR WATKINS: Well, the point | nade
before is that this is, to ny know edge, a unique
situation where you' ve got a
xenobi oti c- - pol ynor phi ¢, xenobiotic netaboli zing
enzynme that has an endogeneous substrate. So one
of the biggest concerns in using host genotypic
information to predict dose, particularly to
escal ate dose in the 6/6 individuals is that in
fact, there m ght be a nongenetic factor or
addi ti onal pol ynorphisns that woul d nmake that

person suscepti bl e.

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (188 of 429) [12/10/2004 3:31:29 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

189

But in this case, you have an endogeneous
mar ker. You've got indirect bilirubin, which is a
safety valve. So if you're m ssing environnenta
reasons or other snips, the bilirubin should go up,
with the caveat that in total liver failure, serum
bilirubin only rises about a mlligramand a half
per deciliter per day, so this would not be a
sensitive measure of acute changes.

So, apropos question nunber three, | think
the main unique situation here is there is an
endogenous, built-in marker for the rare
individual, or it doesn't matter how rare, the
i ndi vi dual that would be 6/6 genotype but in fact
woul d have | ow activity.

DR VENI TZ: Any other coments to
question nunber three?

DR. MCLEOD: Just to follow up on that,
Paul, | nean, it should be a surrogate narker,
bi omarker, bilirubin, but, | nmean, fromsone of the
data that was presented and sone of the discussion,
it doesn't seemto be a good biomarker. | nean,

genotypes seemto of fer something beyond the
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current approaches. And | know there are
approaches out there where you give a single dose
of rifampin and then six hours |later take a
bilirubin level, look at induction or induction but
the increase in glucuronidation. And there's other
tests like that.

But in terns of sonething that could be
used in clinical practice, baseline bilirubin in
the context of multiple centers, fromwhat Mark
described in his JCO paper, wasn't a good marker.
But yet, genotype wouldn't be influenced by those
things. So genotype wouldn't be the answer, but it
seenms |i ke an achi evabl e answer.

DR WATKINS: No, and | think the overal
data is that bilirubin is not as good a marker as
genotyping in this case. That wasn't the point |
was maeking this time, which was the conforting
thing is there's a built-in marker for soneone
who's very deficient in UGT1AL but genotypes as
havi ng normal activity. So there's a built-in
safety valve, which is really unique, to ny

know edge, to this situation, which is very
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reassuring and, | think, nakes it easier to go
ahead and push genotyping, knowing that there's a
safety factor involved

That wasn't inplying bilirubin is better;
it's just a safety valve here

DR VENI TZ: Steve?

DR HALL: | think one of the features of
the UGTs is they don't have a hi gh degree of
specificity, you know. So nmaybe the 1Al is a mmjor
determ nant of bilirubin conjugation, but nmany
others contribute a small part, and in the absence
of one, they kind of all contribute sonething to
the remaining activity.

So | don't think it would be surprising
that the bilirubin wouldn't work as a good index of
the enzyme, and | think the 1A famly of the UGTs
is complex. They're all this single locus. They
have hi ghly rel ated pol ynor phi sns that probably al
contribute in sonme part to the overall bilirubin
thing. So | don't think it's likely to be the
surrogate for that single enzynme defect.

DR. BARRETT: | think if the question is
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how to use this information relative to the other
factors, | nean, you have a clear idea with the
bilirubin and these other factors in conjunction
with genotype as far as the directionality goes
with Irinotecan, so as far as using it, | nean, |
think there is a practical guidance that could cone
out of this, independent of the fact that it's not
a perfect correlate.

So, you know, where you are today in terns
of your understanding of this polynorphism there
is adirectionality there. Wether or not people
use it is another thing. | nean, | think the
coment fromDr. Raitan was very interesting. You
know, for the nost part, there is a default to
what's in the | abel as far as dosing gui dance, but
there's still a lot of enpiricism So the extent
to which you can provide educated information to
that enpiricism you should do it.

DR VEN TZ: Okay; then, let's nove on
t o- - Wl f gang?

DR SADEE: Since you bring that topic up,

| have to agree. Cearly, we have, for the star-28
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allele, we have good information that it does nake
a difference. But what is mssing is the
information on what is the variability within these
genotypes? And | don't think it's all that
difficult to get. In fact, while we're |istening
toit, notivated to maybe |l ook into this and maybe
provi de definitive nunbers as to in a popul ati on of
500 peopl e, when you | ook at 1,000 alleles, how
often do you see that one is |l ess than the other?
And what's the variability within this one
genot ype?

| see this again and again with
phar macogenetics that translate into clinica
trials, where there's a single genotype that's been
i solated; for instance, the LPR for the serotonin
transporter. And every single clinical study is
using this, and there isn't even evidence that it
does nake a difference in where the gene is really
expressed.

So | think in this case, there's very good
evidence that we have a clear difference. W stil

haven't defined here how nuch does this difference
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really cover of what's actually happening in the
body? And so, | would like to really see that we
take the first step, and we have all agreed that
there is a correlation already with neutropenia,
but the second step nust be--we nmust have
quantitative information: how often is this
predictive? How soft is this information? And
think this needs to be clarified.

DR VENI TZ: Ckay; then, last question,
Larry, do you want us to vote on this, question
nunber four?

DR. LESKG Yes

DR VEN TZ: Okay; so, first, let's have a
di scussion on do we believe as a Conmittee that
current test has sufficient sensitivity and
specificity to be used. And |I'm assuning response
predi ctor neans toxic response predictor.

DR LESKG Yes, it does, and if there's
any di scussion of the question or other measures we
haven't brought up to the Committee, that would be
appreci ated as wel | .

DR VENI TZ: Let me start making ny
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comment first. Cbviously, the nunmbers that we've
seen, that both Dr. Raitan and the Pfizer group has
presented, the positive predictive val ue | ooks
pretty low. 50 percent. The negative predictive
val ue, 83 to 90 percent, very high. So now, we
have to use ny favorite concept of the utility
concept. |In other words, we have to use judgnent,
not just statistics.

So is a 50 percent positive predictive
val ue, is that sonething that we deemclinically
important? In other words, is that enough
assurance for a patient and/or a health care
provider to start treatnent or vice versa? Is a
negative predictive value of saying |I'm 90 percent
certain that with a 6/6, you're not going to
devel op neutropenia, is that conforting enough?
And in ny assessnent, it is, based on clinica
j udgrment, not based on the statistics enpirically
per se.

DR. PAZDUR: Could I just ask a question
before we go on? And maybe this is to Larry or

Atik: the nmeaning of this question, are you trying
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toinplicate in this question that all patients,
before they go on Irinotecan, should have their
status known? |Is that what we're after here?

DR LESKO That's a different question

I don't think that's the question we were intending

to ask. It was nore directed towards if, as a
physician, I'mgoing to treat a patient, and I'm
going to use this test, | have to have some

i nformati on about what the test conveys in terns of
probabilities.

I think we heard about the sensitivity and
specificity, and then, we noved to predictive
val ues and odds ratios, so it's, for exanple, the
question on the likelihood ratio would be if I
tested positive, | would have a ninefold greater
chance of becom ng neutropenic. That's what the
i kelihood ratio would say for this. Now, what
woul d that nmean to the clinician in ternms of, a,
using the drug; nonitoring the patient; using a
| ower dose; naking other decisions, coupled with
the know edge of the bilirubin or other preexisting

ri sk factors?
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And | think it's inmportant not to take the
test in isolation in making these decisions but
coupled with and conplenentary to the other
informati on that would normally be at the di sposa
of the patient and the physician to make a
decision. So | don't know if that answered the
question. | don't think it's asking is there a
need to prerequisite do the test before deciding to
give the drug, but it certainly would seemto be
useful, very useful a priori infornmation.

DR. WLLIAMS: One of the points we had
di scussed internally was to | ook at the current
| abel and sone of the information that suggested
you m ght want to dose-reduce based on these
things, such as age, et cetera. And realizing
t hat - -t hi nki ng about, | wonder what the basis of
that was?

So some things, we may have put in the

| abel .  You m ght wonder about how strong the
evidence was there. | don't know if that rel ates
tothis. It seens to alittle bit.

DR VEN TZ: Howard?
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DR. MCLEOD: MW foll owp question, the
reason | asked Mark that question is is there
performance data for these other factors, for
bilirubin, prior pelvic radiation, perfornance--

DR. PAZDUR It's very poor.

DR MCLEOD: Ckay.

DR PAZDUR And a lot of this has to do
with how the clinical trials were done that led to
the registration of the trials, because what we put
in the |abeling usually reflects the patient
eligibility of the clinical trial that was done.
For exanple, age was put in the | abel because the
European trial restricted entry based on age.

Whet her or not that would occur now, | don't know,
and we' ve heard from Pat that that probably doesn't
make a | ot of sense, and we need to revisit this.

So the data on this are probably not as
robust as what we're seeing here, to be honest with
you.

DR. BARRETT: You're going to appreciate
you fram ng the question, because if | had to

answer nunber four the way it's witten, | would
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say no. However, if you said to ne would | vote
for a test in which the negative predictive val ue
was greater than 90 percent as far as an aid to
dosing, | would say yes.

DR. VENI TZ: Larry?

DR LESKG Yes, another way we tried to
think about this question is really the question
that we're trying to ask: are we trying to rule in
arisk or rule out arisk? And | think that really
reflects on the useful ness of the predictive
values. If we're trying to rule out a potenti al
risk with a high specificity, that would seem
val uable to know that in terns of naking judgnents
about the therapy with the drug as opposed to
trying to rule in soneone with toxicity. It gives
an indication, but it's alittle bit softer because
of those predicted val ues.

So | think there's a context for these
tests that have to be what is the question we're
aski ng?

DR VENITZ: Well the positive predictive

value in my mnd is so | ow because you have | ow
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prevalence. It is only an average 10 to 20 percent
of neutropenia. So you have to have a very
specific, | mean, very, very sensitive test to have
a high positive predictive val ue.

DR. LESKO Well, the other question is
you're exactly right: the predictive value is a
function of the preval ence, and we know that's
relatively low. Another way to think about the
question is how does it performin the context of
other tests that are used routinely in
therapeutics, in particular in oncol ogy, where sone
of the predictive values are down around 10
percent ?

Anot her way to ask the question is what is
the predictive value in sensitivity and specificity
if I want to detect a variant allele, nanely, a 6/7
or a 7/7 patient? Now, you have a preval ence of
about 50 percent, and then, you begin to | ook at
predictive val ues; they're probably noving up on
the positive side to 85 or 90 percent at that
point, with a 50 percent preval ence.

DR VEN TZ: When you've seen Mark present
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that it takes 20 patients tested in order to avoid
one bout of toxicity relative to TMPT, where it
takes 100 patients that need to be screened.

DR LESKG It was 300 to find one in the
TMPT, so this is fairly efficient.

DR VENITZ: Any additional coments in
terns of question four before we vote?

Nozer ?

DR SI NGCPURWALLA: | was not sure whether
you wanted sone kind of a reaction to odds ratio
versus likelihood ratio. |Is that correct?

DR LESKO Yes, | think that would be
useful , because both are used in the field of
testing, of screening tests, and we'd |like to hear
what the Conmittee thinks or what you think about
t hat .

DR. SI NGPURWALLA:  Well, perhaps |I'm
w ong, and naybe Marie can correct nme, but |
t hought that the likelihood ratio is, in fact, the
odds ratio when the nodel is a binomi al nodel. So
I think they are the sane thing. And | was

wonderi ng why you wanted a coment on the
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di stinction between the two.

DR. LESKO Because |'mnot a
statistician.

[ Laught er.]

DR, SI NGPURWALLA: kay; so, here is mny
contribution to this neeting: they are the sane
t hi ng.

[ Laught er.]

DR VENI TZ: Any other coments,
statistical or not?

DR. WLLIAMS: Anot her conparison that
m ght be of interest is the design of a phase one
oncol ogy study. W usually consider, you know, you
have one toxicity in three patients, and then,
maybe you should look at a little nore; or you have
|l ess than that, it's okay; you have nore than that,
it's not.

Well, here, | think 50 percent is--of
grade four toxicity, it is kind of interesting.
That really is above what we would say is the MID

and so, to that extent, you mght consider it's

relevant. You're getting a patient popul ation here

file:////ITiffanie/C/Dummy/1103PHAR.TXT (202 of 429) [12/10/2004 3:31:29 PM]

202



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

203
saying is above the MID. So fromthat extent, you
m ght consider it rel evant.

DR VENI TZ: Ckay; any other comments
before we call for the vote?

[ No response. ]

DR VENI TZ: Ckay; so, we are voting on
question number four. The only friendly anendnent,
predi ctor nmeans toxic response predictor, right?
Because we're not tal king about efficacy.

kay; so, you have three choices: yes,
no, or abstain, and |I'mgoing to call your narne.

Dr. Barrett.

2

BARRETT: Yes.

VENI TZ: That's a yes but, right?
BARRETT: Yes but.

VENI TZ: Ckay; Dr. Capparelli?
CAPPARELLI :  Yes.

VENI TZ: Dr. D Argenio?

D ARGENI O Yes.

VENI TZ: Dr. Davidi an?

DAVI DI AN:  Abst ai n.

T 3 3 3 333D D

VEN TZ: Abstai n?
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Der endor f ?
DERENDORF:  Yes.
VENI TZ: Dr. G acomni?
G ACOM NI': Yes.
VENI TZ: Dr. Hall?
HALL: Yes.
VENI TZ: Dr. MlLeod?
MCLECD:  Yes.
VENI TZ: Dr. Sadee?
SADEE: Yes.

VENI TZ: Dr. Singpurwalla?

3 33 333D DD I

SI NGPURWALLA:  I'mafraid | have to
abst ai n.

DR VENI TZ: The statisticians abstain.

DR SI NGPURWALLA:  Well, 1'lIl make a
comment that if sonebody starts with a yes, there
is a high probability that the yeses will--

[ Laughter.]

DR VENI TZ: Ckay; Dr. Watkins?

DR. WATKINS: |'mgoing to abstain. |
mean, we've all agreed that the test predicts

neutropenia, but this is somewhere between that
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answer and do we think all oncol ogists should be
doing it, and I'mjust not sure where the question
really is in that spectrum so |'m abstaining.

DR VENITZ: Ckay; so I'mgoing to vote
yes, so we have three abstentions and nine yes, for
a total of 12.

And | think that does concl ude our norning
session, so | appreciate you all's contribution

We'll take a break until 1:00 for the open
public hearing, and the Committee nmenbers have a
room for lunch reserved in the restaurant right
here in the hotel, Martindale's.

[ Wher eupon, at 12:12 p.m, the neeting

recessed for lunch, to reconvene at 1: 00 p.m]
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AFTERNOON SESSI ON
[1:08 p.m]

DR VENI TZ: Qur next agenda itemis the
open hearing, and we do have one letter subnitted
by Dr. Rowling, a nmenber of the Committee who was,
unfortunately, not able to attend. She submtted a
letter for your information that is attached to
your packages and will be posted on the Wbsite.

O her than that, we have nobody here for
public heari ng.

Then, our next order of business is
conflict of interest statenent.

Hi | da?

M5. SCHAREN: Hell o.

The foll owi ng announcenent addresses the
i ssue of conflict of interest with respect to this
meeting and is nade a part of the record to
precl ude even the appearance of such

Based on the agenda, it has been
determned that the topics of today's neeting are
i ssues of broad applicability, and there are no

products being approved. Unlike issues before a
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subcommi ttee in which a particular product is
di scussed, issues of broader applicability involve
many i ndustrial sponsors and academ c institutions.
Al'l special CGovernnent enpl oyees have been screened
for their financial interest as they may apply to
the general topics at hand.

To determine if any conflict of interest
exi sted, the agency has revi ewed the agenda and al
rel evant financial interests reported by the
meeting participants. The Food and Drug
Admi ni stration has granted general matter waivers
to the special Governnent enpl oyees participating
in this meeting who require a waiver under Title
18, United States Code, Section 208. A copy of the
wai ver statenents may be obtained by submtting a
witten request to the agency's Freedom of
Information O fice, Room 12A30 of the Parkl awn
Bui | di ng.

Because general topics inmpact so nany
entities, it is not practical to recite al
potential conflicts of interest as they apply to

each nmenber, consultant and guest speaker. FDA
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acknow edges that there may be potential conflicts
of interest, but because of the general nature of
t he discussions before the subcommittee, these
potential conflicts are mitigated.

Wth respect to FDA's invited industry
representative, we would |like to disclose that Dr.
Paul Fachler and Dr. Gerald Mgliaccio are
participating in this meeting as nonvoting industry
representatives acting on behalf of regul ated
i ndustry. Dr. Fachler's and M. Mgliaccio' s role
at this nmeeting is to represent industry interests
in general and not any one particul ar conpany.

Dr. Fachler is enployed by Teva
Phar maceuticals USA, and M. Mgliaccio is enpl oyed
by Pfizer. 1In the event that the discussions
i nvol ve any other products or firns not already on
the agenda for which FDA partici pants have a
financial interest, the participant's involvenent
and their exclusion will be noted for the record.

Wth respect to all of the participants,
we ask in the interest of fairness that they

address any current or previous financia
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i nvol venent with any firm whose product they may
wi sh to coment upon.

Thank you.

DR. VEN TZ: Thank you, Hil da.

The second topic of today's meeting is in
regards of drug-drug interaction and will be
i ntroduced by Dr. Shiew Mei Huang, who is the
deputy director for sciences of the Ofice of
Clinical Pharmacol ogy and Bi opharmaceuti cs.

DR. HUANG. Thank you, Jurgen

CGood afternoon. Before | talk about
rel evant principles of drug interaction concept
paper that is published as part of the background
information for this Conmittee's discussion, |I'd
like to briefly summari ze sone of the publication
and di scussion that happened to lead to a revision
of this guidance.

Back in 1997 and 1999, we in CDER, with
CBER, published two gui dance docunents for
i ndustry: the 1997 on in vitro drug interactions
and 1999 on in vivo drug interactions, focusing on

study design, data analysis, and recomendati ons
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for |abeling. Subsequent to the publication of
these two gui dance docunents, we had various public
wor kshops discussing different topics related to
drug interactions.

We also had a lot of internal discussions,
i ncludi ng CDER-wi de scientific round di scussions.
There is one exanple of publication on one of the
publi ¢ workshop, and you have heard from Dr. Lesko.
W have various internal docunents. Sone of them
are published, such as the good review practices,
where we have included inportant drug interaction
questions to ask during the review of the
applications. And we al so have drafted a MAP,
which is Manual for Policy Procedures about
cross-labeling and al so about in vitro eval uation
of drug interactions.

PhRMA has published a white paper |ast
year on general drug interaction issues, and as Dr.
Lesko sunmarized earlier this norning that this
advi sory group, the Advisory Committee for
Phar maceuti cal Sciences and the Cinica

Phar macol ogy Subconmittee, at a neeting |ast year
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in April, we discussed the proposal of classifying
CYP3A inhibitors, and we al so touched upon PGP
i nhi bition-based interactions, and in Novenber, we
tal ked about sone of the energing inportant
enzynes, such as CYP2B6 and 2CA and their role in
the eval uation of drug interactions.

So based on these discussions, the CDER
wor ki ng group with the contribution from CBER, we
have drafted an interaction guidance, which is in
internal reviewright now And this will be
publ i shed soon as a draft for coments, and when
the guidance is finalized, this will replace the
two in vitro and in vivo gui dance docunents
currently posted on the Internet, where we have
updat ed i nformati on and reconmendati ons on drug
i nteraction eval uation.

We al so have this gui dance to address sone
of the recent |abeling rule change. [In 2000, we
had published a proposed rul e about professiona
| abel i ng of prescription drugs. The final rule
wi || be published soon, with acconpanyi ng various

gui dance docunents to tal k about various segnents
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of the | abeling.

Sol'd like to talk about sone of the
principles that we discussed and the drug
i nteracti on concept paper which was rel eased for
di scussi on purposes only.

In this concept paper, we stress the
i nportance that metabolismand drug interaction
information to benefit-risk assessment for new
nmol ecul ar entities prior to nmarket approval. W
have | earned our | essons fromrecent U S. market
wi thdrawal from 1998 to 2003. Note that this table
was constructed prior to the withdrawal of Vioxx,
so we did not include Vioxx in the table.

However, if you | ook at these 10 drugs
that were withdrawn between 1998 and 2001, where
they had been approved between 1985 and 1999, these
10 drugs with different characteristics and use;
there are sone anti histam ne or chol estero
|l owering. But if you |look at these, the risks,
five of the 10 drugs, the risk of drug interaction
has contributed to withdrawal. And out of these

five drugs, if we | ook at Terfenadi ne, Astenizole,
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Cisapride, Cerivastatin, these are substrates of
cyt oki ne p450 enzymes or other enzynes or
transporters, while Mbefradil is an inhibitor of
CYP enzynes, PGP and possibly other transporters.
So these exanpl es denonstrate that it is
important to evaluate other drugs' effect on the
new nol ecul ar entity and the new nol ecul ar entity's
effect on other drugs. W have a recent exanple
where a new nol ecul ar entity is a CYP3A inducer,
and the risk of drug interaction has contributed to
that drug's nonapproval. So again, we want to
stress it's inportant to eval uate inhibition-based
interaction as well as induction-based interaction
Second principle I'd like to talk about in
the concept paper is to talk about an integrated
approach to evaluate drug interaction in vitro, in
vivo, specific and popul ati on pharmacoki netic
studi es where when you | ook at the totality of data
to estimate the potential for drug interaction, and
this, hopefully, wll reduce the number of
unnecessary studies and to optinze our know edge.

In the concept paper, we discuss that for
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the evaluation of metabolic interactions, as far as
eval uating the new nol ecular entity as an
inhibitor, we said it's inportant to study the five
maj or CYP enzynes: 1A2, 2C9, 2Cl19, 3A and 2D6. As
far as evaluating as an inducer, since the 2D6 has
not been shown to be inducible, here, we're
stressing the inportance to study the other four
maj or CYP enzynes.

We know it's inportant to study other
drugs' effect on the new nolecular entity, so it's
important to evaluate the metabolic profile of the
new nol ecular entity. W think it's inportant to
eval uate those five CYP enzynmes, but when none of
these enzymes are found to be responsible for the
nmetabolism it nmay be inportant to eval uate other
CYP enzynmes such as CYP2B6, 2C8, rarely 2El or
ot her phase two metabolizi ng enzynes.

Thi s norning, we have di scussed how the
genetic variation would affect a drug with a
substrate for UGI1Al. Unless we know this drug is
met abol i zed by UGT, we probably won't know how the

genetic conponent would affect its netabolism and
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its clinical response

As far as inhibition, we have included an
appendi x to tal k about how to evaluate in vitro,
and we have indicated one paraneter to | ook at
possibility of in vivo inhibition based on in vitro
data is to look at the | over KI, | as the
concentration of an inhibitor, which we like to use
a CMAX at a steady state at a hi ghest dose and
conpare to a KI of get a five major CYP enzynes.

The PhRMA paper indicated | over Kl of 1
or 0.1. Mre than 1 is likely to be an inhibitor.
We did not specifically indicate what rati os,
al t hough we did nention when the | and the Kl were
separated by a very large--such as 50, then, it's
not likely to have an interaction. However, we
al so indicated that we could rank order the in
vitro data to deternmine and prioritize the in vivo
st udi es.

For exanple, this is one new nol ecul ar
entity. And here, the five major CYPs are
evaluated. We like to ook at the Kl val ue.

Sonetinmes, we don't have the Kl val ues, because
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when you have very high concentration, you stil
don't see inhibition. Sonetimes, 1C50 will be
expressed as higher than the concentration being
evaluated. So in this case, if you look at | and
KI, you would say, well, this is a very likely
event, and this one falls into probable, and this
may not be Iikely.

In order for us to--we don't have a
definite nunmber to work with, | over Kl ratios, so
t he suggestion would be to ook at the Kl in rank
order, and you probably want to evaluate the CYP
that's nost potently inhibited first in vivo. |If
the results are negative, then, you wouldn't have
to evaluate the other that's | ess potently
inhibited, but if the results are positive, we
couldn't extrapolate, and we need to evaluate the
ot her CYP enzynes.

As far as induction, we have a new nessage
in the concept paper. W say that induction can be
addressed with in vitro nethodol ogy. 1In our
previ ous gui dance docunents, we nention that

i nduction can only be evaluated in vivo as a
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technol ogy for evaluation has not--there's
insufficient data to support a use of in vitro. So
we said we woul d | ook at the induction data based
on in vivo at this point.

I have mentioned earlier, it is inmportant
to eval uate CYP1A2, 2C9, 2Cl19 and 3A. However, we
are suggesting that the initial in vitro evaluation
can be done with 1A2 and 3A. Part of the reason we
t hought the 3A could be coi nduced with 2C9 and
2C19, so if the results from CYP3A is negati ve,
then, you don't have to evaluate 2C9 and 2Cl19. Dr.
LeC uyse is going to show us sone data to support
that argument | ater

Again, we say negative results may
preclude in vivo eval uation of the other inportant
CYPs that we have nmentioned that are inportant to
evaluate in a subnmission. Unlike the inhibition
study where we only say a positive control is
optional, for induction, we say a positive contro
is reconmended. For exanple, if you're evaluating
CYP3A, we think it's inportant--we could use

revanpi ng as a positive control

file:////ITiffanie/C/Dummy/1103PHAR.TXT (217 of 429) [12/10/2004 3:31:29 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

We think it's very inportant, since our
recomrendation is if the data is negative, then,
you don't have to do in vivo. |If it's positive,
then, you need to do an in vivo study. So it's
i mportant how we define when it's positive. The
original concept paper, we said we can either use a
40 percent of positive control as a cutoff or
twofol d of the negative control

Wth subsequent discussion that when we
| ook at both 3A and 1A2, there may be too nuch
false positive if we use the twofold negative, so
we have dropped it right now, and we are
di scussing, we are asking the Comrttee to coment
on the appropriateness of using a 40 percent of
positive control to suggest a possible induction,
and this 40 percent nunber was based on the PhRVA
whi t e paper.

Ever since we have started to discuss the
appropri ateness of using in vitro induction
met hodol ogy to eval uate induction, we have received
quite a few coments. Well, then, it's now a need

to conduct in vitro inductions for all new
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nmol ecul ar entities. And our answer is no.
However, it's inportant to address induction. You
can either use in vitro or in vivo. |It's inportant
to address, but you don't necessarily have to use
invitro, but it my be a good approach to start
with in vitro. And then, if the results are
negative, then, you' re done, but if it's positive,
then, you continue. This is sort of what | just
said. Positive in vitro needs to be followed with
in vivo.

And | want to nention that induction can
be part of evaluation of in vivo inhibition
studies. Otentimes, we have seen inhibition
studies carried out with M dazol am when we're
eval uating the possibility of inhibition of CYP3A
with Mdazolam And when the sponsor conducted a
study with multiple dose, multiday eval uation, when
the results are negative, you could claimthat this
is not an inhibitor. At the sanme tine, you could
al so say it's not an inducer.

Study design data analysis is key and

shoul d be well thought out so that we can provide
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i mportant information for proper |abeling. |In our
concept paper, we said we need to design a study to
maxi m ze seeing an effect. And we said that when
you are starting with an inhibitor, we'd like to
use the highest dose, shortest-dosing interval of
an inhibitor.

A common question is always, well, if we
are evaluating inhibitor effect using ketaconazol e
to evaluate a CYP3A inhibition, should we use 400
or 200 milligrams? Many of our subm ssions use
mul tiple doses. And so, the question is really
whet her what is the dose |evel that should be
enpl oyed.

The literature data has many studi es using
400 or 200 mlligrans. However, they have varied
study design. The difference in study |ength,
timng of coadninistration or different
popul ations, so it's difficult to conpare
intrastudy. And that's why later on, | will show a
study where we conpare wthin study, where the
subj ect was given both 200 and 400 and rmake a

di rect conparison.
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However, in one literature data, one
publicati on has shown that ketoconazole CMAX
concentration appeared to show a correlation with
the inhibition effect on Mdazolam |If you | ook at
the AUC ratio where M dazol amwas given wth
ket oconazol e versus when it's given al one, you can
see the ratio increase as ketoconazol e |evels
i ncrease.

This study was conducted only with one
dose of ketoconazole, but this is the initial base
of our recomrendation to sponsors that we shoul d
use a higher dose of ketoconazol e when conducting
interaction studies, however, we did include a
study to evaluate 200 versus 400 nilligrans of
ket oconazol e as part of a collaborative research
and devel opnent col | aboration with Indiana
University, and Dr. Steve Hall is the principa
i nvestigator for the collaboration

And this is a prelinmnary result that was
shown fromthat study, where M dazolam after 1V
and oral were conpared when it's given together

with 200 mlligram dose of ketoconazole or 400
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mlligrams of ketoconazole given for six or seven
days. You can see that after |1V adninistration
the extent of interaction is snmaller as conpared to
oral. It's about fourfold after the 400 milligram
dose, and it's about threefold after the 200
m | 1igram dose.

After oral adm nistration, the extent of
interaction is nuch higher. The AUC ratio is about
15 after the 400 mlligramdose; it's about tenfold
after the 200 mIligram ketoconazol e dose. So
based on the literature data and the study
conparison that | just showed you denonstrate that
CYP3A inhibition after ketoconazole is dose
dependent with 400 milligram dose having a higher
effect than a 200 mlligramdose. And we believe
that inhibition studies with ketoconazol e should be
conducted at a 400 m|ligram dose.

However, we have seen in many applications
that a study is already being done with 200
mlligramdoses. So questions always come up
well, if you're already studying at 200 m|ligrans,

do you need to conduct another study with 400? And
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there are several cases where the sponsor went back
and conducted a 400 nmilligramdose, and it showed a
difference. The 400 mlligram produced a higher
extent of interaction

There is also a case where a 200 mlligram
dose was already denonstrated to have a very |arge
extent of interaction and is likely toresult in a
contraindication. In that need, may not need to
have an additional study, because if you already
know what 400 milligramresults will--data will
result in what kind of labeling; it's probably very
simlar. |It's a contraindication. So in that
case, you don't need to conduct another study. W
need to | ook at the results and other information
such as exposure response before we automatically
request an additional study.

What about ot her study design issues?
This one was not directly addressed in the concept
paper, but it was frequently asked: can we use the
cocktail approach where, in vivo, a mxture of pro
substrates for three to five of the mpjor CYP

enzynmes were given together with the new nol ecul ar
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entity to evaluate the new nol ecular entity as an
i nhi bitor or inducer?

We say yes, they can be used if they are
properly designed; probes are specific; they do not
interact with each other, and there are a
sufficient nunber of subjects that are used in the
evaluation and if the results are negative, then,
we coul d preclude further evaluation. However,
many of these cocktail studies used a ratio such as
metabolic ratio in the urine or plasma |l evel, and
it's difficult to extrapolate to assess what woul d
be the extent of interaction, unlike the studies
that we used where you | ook at AUC ratios, where
you know it's a fivefold increase or a tenfold
increase. |In that case, then, we may need
addi tional evaluation to provide some quantitative
i nformati on.

And again, we have seen cases where sone
of the older cocktails were used, and one of the
probes may not be specific, and it may interact
with one of the--it also affect the other CYP. The

other--the data fromthe other CYPs can still be
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used, and it could be used in conbination of other
invitro-in vivo data. It could still provide
useful information. Again, we don't automatically
throw away data froma study just because it's not
wel | designed and certain parts of a design.

Agai n, the design issue, we were often
asked what kind of substrates or inhibitors or
i nducers that should be used both in vivo and in
vitro? What concentrations of substrates should be
used in vitro? W' ve been asked so many questions,
and this happened al ways in a sponsor neeting. So
the working group thought it would be good if we
can provide tables in the concept paper on sone of
the proven or good in vivo and in vitro probe
substrates, inhibitor inducers.

Earlier, we thought this may be too
proscriptive, and the tables may be outdated
frequently. And we thought we could address it by
using a Wb link so we can provide nore frequent
updates of the tables than the guidance itself.

And this is just one exanple of in vivo

probes that we have included in the concept paper
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You can see, in addition to the five major CYPs, we
al so included information on 2B6, 2C8, since these
are energing, and 2El1, and you can see that in sone
of the well-defined pol ynorphic enzynmes such as
2C9, 2C19 and 2D6, we also think that the
eval uati on of pharnmacokinetics in poor netabolites
of those enzynes and conpare that to the extensive
met abol i zer, and this could be done in lieu of a
drug interaction study.

W al so indicated that for 1A2, since we
couldn't find a good inducers, since oneprazol e has
not been consistently providing induction effect
based on sone of the criteria that we mentioned in
our table that made these drugs onto the list, so
we provided that perhaps the pharnacokinetic
eval uati on of snokers versus nonsnokers coul d be
conducted in lieu of an induction study.

And this, | already nentioned, that the
ki netic evaluation in poor netabolizer or snokers
can be used, and we al so nentioned, we put a
statenent that it nmay be inportant to evaluate

i nteracti on based on a pathway in poor netabolizers
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of enzymes, of the other pathway, which is
considered to be major and the extensive
met abol i zer. For exanmple, if the drug is a
substrate for both CYP2D6 and 3A, then, in poor
met abol i zer, the CYP3A may be an inportant pathway,
and you may want to consider the evaluation of that
pat hway.

In addition, based on information that we
know about herb, dietary suppl enment interactions,
juice, food interactions, we thought it's inportant
to also start to | ook at the protocols, and we
provi ded sone sanpl e | anguage that shoul d be
included in a clinical protocol when we eval uate
drug interaction, so that when we | ook at the
interaction results, they're not conprom sed by the
unknown factors that are contributed by these other
factors.

The concept paper not only discussed
met abol i sm based drug interactions, but it also
i ncluded transporter-based drug interactions,
al t hough right now, we focus only on PGP-based

interactions. |In our concept paper, we nentioned
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that if a new nolecular entity is an inhibitor of
PGP in vitro, then, we think a clinical study using
di goxin may be appropriate. And we have di scussed
this in the April neeting last year, and this was
just a summary of some of the data that are
presented at that tine.

This is the digoxin plasma AUC or
st eady-state concentration that's the rati o when
it's given with these drugs or without. And you
can | ook at sone of the known inhibitors of PGP
qui ni dine, retonavir, verapam |, has increased the
ratio to 1.5 to 2.5-fold. Here, grapefruit juice,
aprepitant did not show an interaction.

The known inducers of PGP, St. John's
wort, rifanmpin, has shown to reduce the plasm
concentration by 20 to 30 percent. And we'd like
to ask the Committee to coment on this point
agai n.

So we tal k about the new nol ecular entity
as an inhibitor. Wat about it as a substrate?

And we thought it's inportant to discuss it with

the status of its CYP3A, whether it's a CYP3A
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substrate or not. So we said in a concept paper if
a new nol ecular entity is a substrate for PGP and
CYP3A, and we have a lot of cases like this, then,
the clinical study with a dual inhibitor or a
mul ti-inhibitor may be appropriate. W just put in
ritonavir as an exanple, because ritonavir affects
mul ti pl e pat hways, and here, we're just using
exanpl e data fromvardenafil |abeling, where you
see the AUC ratio of vardenafil when it's given
with these conpounds as conpared to when it's given
by itself.

And you can |l ook at ritonavir, indinavir,
ket oconazole. Vardenafil is a CYP3A substrate, and
you can | ook at the strong CYP3A substrates have
shown a | arge degree of interaction. |It's nore
than tenfold, and here, ketoconazole is only given
as 200.

The noderate inhibitor, | will explain
about in the classification on CYP3A inhibitors
| ater, but erythromycin has shown a little bit
| ower than fivefold increase in vardenafil.

Thi s shoul d show even these three
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conmpounds are classified as strong 3A inhibitors,
but they did show sone differential effect. And
so, there's a possibility that ritonavir, because
of its effect on other pathways, in addition to PGP
and other transporters that contributed to a nuch
| arger effect on the substrate.

So we say if a new nol ecular entity is a
substrate of PGP but not a substrate of 3A, then, a
clinical study with regular known PGP inhibitor may
be appropriate. Again, it's hard to differentiate,
because sone of the conpounds that are listed here
are also 3A inhibitors, but they're not as strong
an i nhibitor.

And here, this is the sanme table |I have
listed earlier with digoxin, so you can see one of
these PGP inhibitors could be used when we have a
new nol ecul ar entity which is a substrate of PGP
but not 3A. So we're asking the Cormmittee to
consi der whet her CYP3A status should be a key
factor when we deci de what kind of inhibition study
to conduct, when the drug is a PGP substrate and

al so whet her we have sufficient data to reconmrend

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (230 of 429) [12/10/2004 3:31:29 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

231
routi ne evaluation of PGP interaction if a
substrate, if a drug is a substrate of PGP

Finally, the last issues regarding study
design: we put in sonme statenent in the concept
paper about the use of nultiple inhibitors or
multiple inpaired system \Wen we evaluate the
possibility of a serious adverse events such as we
use the QI prolongation to assess the probability
of trassar DuPont's, we have recommended in the QT
concept paper, actually, it's an |ICH docunent right
now, to use perhaps a strong inhibitor of the najor
pat hway.

In addition, we have seen exanpl es where
either the reviewer has recommended or the sponsor
has conducted that nmultiple inhibitors--this is
different than multi-inhibitor. It's a nultiple
inhibitors to attack di fferent pathways or, using
one inhibitor for one pathway in poor netabolizers
of the other pathway in the eval uation

And we have exanpl es such as
telithronycine. An inhibitor such as ketoconazol e

was used in the evaluation of a QT prolongation to
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obt ai n maxi num exposure. W al so have cases where
a strong inhibitor was used, for exanple, when we
eval uated vardenafil. A separate study prior to
the QT evaluation was conducted to estinate what
the maxi mum exposure that's attainable with a
strong inhibitor; then, use that infornmation to
design a high dose study to evaluate QT
pr ol ongati on.

Finally, though not directly related to
this issue, we think the use of nultiple inhibitors
of one pathway is also inmportant. Particularly,
right now, we're tal king about possibility of
classifying CYP3A inhibitors to noderate inhibitors
and possi bly nonoi nhibitors. That was suggested in
the PhRVA position paper, and we have research
ongoi ng again with Indiana University, |ooking at
multiple noderate inhibitors' effect, whether they
woul d be additive or synergistic or producing an
effect like you're giving a strong inhibitor.

Next point 1'd like to stress is this is
the sane point that we have stressed in the

previ ous guidance in 1999, that it's inportant to
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establish a therapeutic equival ency boundary for
the new nol ecular entity, so we will be able to
interpret the extent of interaction based on
interaction studies and what to put in the
| abel i ng.

And here, | amgoing to present a
hypot heti cal case where we use conbi ned data from
different applications. This new nol ecular entity
was given with ketoconazole, a strong 3A inhibitor
This new nol ecul ar entity is a 3A substrate. And
you | ook at the CMAX increased by fourfold

The noderate inhibitors: erythronycin,
verapanil, increased by threefold. The AUC showed
simlar effect. | put CMAX here because one of the
adverse events was believed to be related to a
maxi mum concentrati on.

And we | ook at exposure response data,
where fromthe safety and efficacy database, we try
to relate the exposure to one of the endpoints for
ef fi cacy, and one of the endpoints was adverse
events. Here, | sinplified the outcone. Actually,

we have several endpoints for both efficacy and
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safety. And based on the data, between 15 and 60,
the exposure, consider that the drug will be
efficacious and safe. However, because of
ket oconazole's effect, it's varied. |It's very
large. We think it's inportant to advi se agai nst
abusing strong inhibitors with this drug.

For noderate inhibitors, if you approve
the dose of 15 and 30, since if you give 30
mlligrans, and the noderate inhibitors will
i ncrease the exposure to outside the safe and
ef fecti ve exposure range. So we would reconmend to
use a | ower dose

My final point is that |abeling |anguage
needs to be useful and needs to be consistent. In
our concept paper, where we said that if a drug has
been determined to be a sensitive substrate or a
CYP3A substrate with a narrow therapeutic range,
and 1'll explain a definition later, and it does
not need to be tested with all strong or nopderate
inhibitors of 3Ain order to warn about it in the
| abel i ng.

And in the concept paper, we gave
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exanmpl es. W have many tables. And one table is,
wel |, strong, examples of strong 3A inhibitors or
noderate CYP3A inhibitors. Here, the strong 3A
i nhibitors, we have included. The definitionis
any substrate, any--if an inhibitor, if that caused
more than fivefold increase in the area under the
curve of a CYP3A substrate. And that's not limted
to M dazolam then, we listed it as a strong
i nhi bitor.

The PhRVA paper specifically tal ks about
M dazol am But since there are many strong CYP3A
i nhibitors, we do not have M dazol am data, and we
think it's inmportant to include these strong
inhibitors in the table, since we do have
information fromthe other

The noderate inhibitors, we have sinilar
definition with a PhRVA white paper, except we
added sone specifics. W said that a noderate
inhibitor is one that caused a nore than two but
|l ess than fivefold increase in area under the curve
of a sensitive substrate. It has to be a sensitive

substrate, and the inhibitor needs to be given at
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t he hi ghest dose and | owest, shortest dosing
interval, so that we won't msclassify a strong
i nhi bitor because a study was conducted with a | ow
dose, a long dosing interval, or it's not--it was
conducted not with a sensitive substrate, so you
may underestimate the extent of interaction and
therefore misclassify.

And one exanple |I've already shown that
even the study was only conducted with ketoconazol e
for a strong inhibitor but it does not prevent us
fromlabeling it with other strong inhibitors. And
for noderate inhibitors, even only done with
erythromycin and verapam |, we will be able to
| abel with the other additional noderate
i nhi bitors.

In the concept paper, we also nentioned
that if a drug has been determined to be a strong
inhibitor of 3A, it does not need to be tested with
all sensitive substrates or substrates here
specific about CYP3A with a narrow t herapeutic
range. And in the concept paper, we included

exanpl es of sensitive substrates or substrates with
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a narrow therapeutic range.

This is a new definition. The PhRVA white
paper did not discuss a sensitive substrate in the
definition. And here, we defined that sensitive
substrates are drugs that AUC will increase
fivefold or nore with an inhibitor. 1t doesn't
have to be a strong inhibitor; any inhibitor.

A CYP3A substrate with a narrow
therapeutic range: this would be applicable to
drugs that are not a sensitive substrate. However,
the increase in exposure because of
coadnministration with a CYP3A inhibitor may result
in serious safety concerns, such as trussar DuPont,
SO you can see there are quite a few drugs:
cisapride, astem zole, terfenadi ne; these were
removed fromthe market but are included in the
table just for illustration purposes.

An exanpl e of a | abeling based on this
table would be--1"musing telithromycin as a case.
This drug, when, it's given with M dazol am
i ncreased the area under the curve by sixfold, so

in definition, it's a strong inhibitor. So in the
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| abeling, we said telithromycin is a strong
i nhi bitor of the cytochrone p4503A, and we al so
said the use of sinvastatin and other statins here
concomitantly with telithronycin should be avoi ded.

We al so said that the use of telithronycin
is contraindicated with cisapride and pi nozi de.
And you will notice, based in the information in
the sunmary of our study, we did not evaluate all
of these drugs that are listed here. For sensitive
substrates, we only evaluated with simastatin, but
it does not prevent us fromlisting other sensitive
substrates

For substrates, CYP3A substrates with
narrow t herapeutic range, the pinozide was not
eval uated. But again, because of what we classify
it as a substrate with narrow therapeutic range, we
put it in our labeling. Right now, we have various
di scussi ons on how to | abel strong inhibitors; what
sensitive substrates to put in the |abeling when we
are eval uating one, and we nay come up with a
different list. Therefore, we think it's inportant

that we publish the |labels and constantly update it
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so that we have consistency anong the | abeling of
di fferent drugs.

So in summary, we think nmetabolismdrug
interaction is key to benefit-risk assessnent, and
I think based on today's discussion, we probably
will add sone transporter information as well. An
i ntegrated approach may reduce the nunber of
necessary studi es and optim ze our know edge.

St udy design data analysis is inportant and

i nformati on for proper |abeling, and we have
devot ed many pages of our concept paper on study
design, and we've al so added an appendi x on the
conditions of in vitro evaluation: what are the
study design and data anal ysis issues?

The thing we need to establish,

t herapeuti ¢ equi val ency boundaries, so we can have
proper interpretation of the clinical outcone and
put it into a useful information in the |abeling,
and we have added tables of classification of CYP3A
i nhibitors, substrates, to hopefully that we have
consi stent and useful | abeling.

And 1'd |i ke to acknow edge the drug
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i nteracti on working group. It consisted of many
menbers fromour office, the Ofice of Cinica
Phar macol ogy and Bi opharmaceutics; fromindividuals
outside our office, the Ofice of Pharnmaceutica
Sci ence; individuals from CBER;, sonme of them have
joined us after the reorgani zation and al so from
the O fice of Medical Policy.

I think ny tine is up. Do you want to
take any clarification questions?

DR VEN TZ: Thank you

Any conments or clarification questions
for Shiew Mei by the Committee?

DR JUSKG | have one

DR VENI TZ: Go ahead.

DR JUSKG  Shiew Mei, that was very clear
and inpressive. Wth the study of the ketoconazol e
interaction that you showed, | didn't see that
usi ng 400 m | ligram ket oconazol e was that nuch
better than 200, and | would have cone to the sane
conclusions with either dose. Wy are you so firm
on 400, where there may be sone additional negative

aspects as opposed to 200?
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DR. HUANG The exanple, since we use a
sensitive substrate with M dazol am you probably
can see, well, 200 mlligrans already gives you a
tenfold increase, and we probably will classify to
say not to use it together with some nore sensitive
substrate al ready.

If the exposure response data are such
that, then, you don't need to do another study.
However, we have a | ot of conpounds where CYP3A is
part of the pathway. So in that case, the results
are not clear cut. W did have one exanple where a
threefold and fivefold difference, fromthese two
different doses, and it would make a difference.

For exanple, one of the examples that | showed you,
the noderate inhibitor and strong inhibitors, one
shows fourfold; one shows threefold, and we do have
a different proposal for |abeling, because
dependi ng on the conpound's exposure response,
fourfold increase is going to take you outside that
safe and effective exposure range; then, you would
contraindicate. But if it's threefold, it may

still be within the range, and you can either using
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a dose reduction in the labeling to address that
i ssue.

So for less sensitive substrates, the
difference, three to fourfold or versus one to
twofold, it will make a difference in the proposa
and t he | abeling.

DR GACOMN: Do | have that--yes,
Shi ew Mei, that was an excellent and very clear
presentation. | just have a couple of comments
rel ated, of course, to transporters and how we have
to begin thinking of not really netabolismbut nore
met abol i ¢ pat hways, which woul d i ncl ude maybe an
influx transporter, the enzyme and then an efl ux
transporter, which may be all part of a pathway.

So when you' ve indicated here, and you've
got particularly sensitive substrates, and you have
exanpl es of inhibitors, and many of these are
dirty; they'll inhibit different things along the
pat hway, and | think it would be helpful in this
paper at some point to at |east indicate what nmay
be a dual substrate and a dual inhibitor, and are

you planning to do that dual, triple, whatever?
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DR. HUANG There are a lot of
publications that did suggest this, and what we
want to put in the guidance is where it's going to
be useful in the study design or in the |abeling,
what's going to be translated to a clinica
setting. So any information that may not be
hel pful; for exanple, if we say we evaluate this
drug as an MRP substrate, and we know it's both
CYP3A and MRP

However, we really couldn't recommend to a
sponsor a certain type of study to conduct besides
a PGP. W do have sone proposals; or we don't know
what to do with the data, and how woul d that help
prescribing a physician or health care provider's?
Then, we don't think that that will belong to the
guidance. It will belong to the literature, and we
have enough information to make a recomendati on
under this case, what should you do in your study
design? Then, we will include that in the
gui dance

DR GACOMN: | nean, | agree with you.

| hear what you're saying, but it seens to ne like
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i f sonmebody has done sone kind of an inhibition
study, they may make an interpretation; they're
going to use that to make sone kind of an
interpretation, and you're focused nostly on the
interpretation as it relates to the dose of the
drug. But |I'mjust wondering about even a
mechani stic interpretation by at |east indicating
that certain substances may, certain conpounds nay
be inhibitors of both a transporter and an enzyne,
that sone caution in the--especially, you' re going
to extrapolate, right? Because you're going to say
wel |, now, that we showed this, you better be
careful for all of these, all of these conpounds,
whi ch may al so be substrates of CYP3A4 when, in
fact, the transporter was the bigger part of the
interaction, and that wasn't--

DR. HUANG Yes, well, | would wel cone the
Comm ttee' s di scussion, because | did have sone
question to see what other transporter that should
be evaluated. But you will notice, even we put all
the tables, when we want to translate one study to

the others and put in the |abeling, we only provide
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sonme very specific information. For exanple, we
say ketoconazol e, an inhibitor, and whatever
happens with that result, you can translate to the
ot hers.

When a study was conducted such as a
cycl osporin study, and with rosovostatin, when we
couldn't translate that in the |abeling, we only
sai d when cycl osporin increased rosovostatin by
sevenfol d, and therefore, the initial dose should
be this, and we do not translate that to others.

So until we know nore, then, | think we
will be able to put in the table and put in the
gui dance you' re suggesti ng.

DR. DERENDORF: |'mvery happy to see that
i nduction is addressed, and that was overdue in
both in vitro and in vivo. Now, in the in vitro
part, | have a question: it says if 40 percent of
positive controls suggest possible induction
potential, does that nmean, first of all, 40 percent
of what? What will be the neasure? And the
positive control will be defined, because

ot herwi se, you can change, you know, the percentage
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based on your control

DR. HUANG Yes, you will hear nore from
t he subsequent speakers, but | can say in our
gui dance, we--sorry, concept paper, we did
recomrend that, for exanple, with CYP3A, you | ook
at revanpi ng induction, and we use the enzyne
activity, the fold increase in enzyme activity. So
if it's increased tenfold, then, 40 percent woul d
be fourfold.

DR. DERENDORF: Wth respect to the in
vi vo, you have the classification of strong and
noderate with two and fivefold increases in
exposure. |If we apply that to induction, would
that mean that a fivefold decrease in exposure
woul d al so be the border between noderate and
strong?

DR. HUANG Well, we did propose that at
the April Committee neeting last time, and the
comments fromall of you was that we don't have
sufficient data to indicate which one is a strong
i nducer, and we just don't have the infornmation

But I1'lIl be happy to revisit that if the Coimmittee
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thinks it's proper that we do that.

DR. HALL: Yes, could you coment
on--you' ve done a really good job of talking about
when to conclude sonething is an inhibitor, but
when it came to concluding that it was not an
i nhi bitor, you sonewhat skirted around that. And
t hi nk, you know, there are clearly |abeling
advantages to being able to conclude it's not. You
menti oned you have no reconmmendati on, but the
former working group did cone up with a
reconmendat i on.

And it seens |ike that would be an
i nportant thing to address.

DR HUANG Well, 1'd love to hear the
Conmittee's recommendati on. The PhRVA white paper,
as far as inhibition, it says if | over KI ratio is
more than 1, it's likely; if it's between 0.1 and
1, it's probable, and | believe it's--when it's
less than 0.1, it's at least--well, | don't
renenber the exact words, but it's not likely. And
we do have, we have cases where the ratio of 0.1,

you still see sone interactions.
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So it is difficult to say--1 nean, rare
occasions to say that it directly translates,
especially for 3A since the inhibition, I nean,
the induction could happen--1'"msorry, fall back;

i nhibition could al so happen in the G tract. So
when you use the equation, you might be able to
conme up, to derive an equation to say, well, 0.1,
it's going to result in very small extent of

i nteraction.

But if you consider the other conponents
in the G and also the uncertainty of the
concentration in the hepatocyte as conpared to what
we are using right now, plasma concentration, and
that's why we are using a nore conservative
approach. We did not use exactly 0.1, although we
did nmention when you have a | arge gap between | and
KlI, and we put in the nunbers and say if it's
fiftyfold, then, it's not likely there's
interaction. | knowit's a very conservative
nunber .

And that's why we're proposing perhaps we

coul d use a rank order evaluation. Any tine in
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doubt, you probably want to study with the one with
the strongest inhibition, that is, the smallest Kl
And if the in vitro data, in vivo also show no
interaction, then, you do not have to do the other
studies. |If there are other alternative
approaches, the working group will be very willing
to listen to the suggestion

DR. SADEE: Shiew Mei, | have a conment
and naybe a question about HIV therapy, which takes
advant age of many of the agents that you have shown
to be interacting, so we expect a |lot of
interactions. Now, in that case, physicians use
retonavir to, in fact, as a dosage sparing agent;
in other words, you bl ock probably PGP; you bl ock
3A4 and a nunber of other cytochrones by addi ng
retonavir; then, you systematically adduce the
ot her agents because of that know edge.

Unfortunately, these patients are al so
given statins. They're given antineoplastic
agents, antidepressants, you name it. So this is
the inverse usage of the information of inhibitors,

and it appears to ne that it has tremendous effect
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on the adverse effects that are pretty prevalent in
H'V patients. So is this something you al so want
to look at, or I was personally very surprised to
hear these relatively nonchal ant views of the
inhibitors to spare other agents, whereas, to ne,

it would induce a | ot nore probl ens.

DR. HUANG Yes, you nentioned kalitra,
which is a conbination of retonavir and | opi navir,
and a | ow dose of retonavir was used to increase
the exposure of lopinavir to its HV therapeutic
effect. In that case, there's no difference in how
we treat the evaluation of kalitra as an inhibitor
or inducer if it's subnmitted today. So we have the
package i ncluded many interaction studies based on
that we already know retonavir is a CYP3A
i nhibition, and there are many studi es that were
conduct ed because of the nature of the H V therapy,
and nmany of these studies, the results were
summarized in a table format, and there's al so
certain for kalitra, | think nost of the study
results were summarized in tables. | don't think

there's extrapol ation of the conducted study.
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And this is true for npost of the HYV
therapy. When you subnmit a new nol ecul ar entity,
this drug's effect on others will be evaluated as a
standard procedure al nost the sane as what we have
described in the concept paper. |If you're going to
evaluate nultiple inhibitors, how that would
effect, and | think there's sone ongoi ng research
proj ect that we hope to conduct using nodeling and
simulation and just see how different the various
i nhibitors or various pathways will result in an
extent of drug interaction.

And the study that we're conducting with
Indiana, and it's only a very first step to | ooking
at multiple inhibitors of one substrate, how would
that conduct? How would that conpare to a
simul ati on outconme? And what you envision is nuch
nmor e conpl ex.

DR, WATKINS: You know, that was a great
presentation, and | think it's a great idea to try
to nerge the two old documents and cone up with new
gui delines, but | suspect to industry, it's not

going to be reassuring that the reason to do this
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is that we can now Wb link the different
substrates that could change week to week is sort
of the inplication

But | think the docunment then needs to
stress the fact that unfortunately, this is still a
work in progress. We really haven't refined the
probes, for instance, for PGP and the issues Cathy
was bringing up of separating out transport from
nmet aboli smand the interactions of transport and
metabolism And the last thing you would want is
with the publication of this guidance for upper
managenent in a nmmjor pharnmaceutical conpany to
feel that this had been solved and that the
scientists could be put onto other projects,
because there's so much work left to do in the
ar ea.

DR. HUANG Right, we--the idea of the Wb
link tables is, | think, because the |ast guidance
was published in 1999, and this is not likely to be
finalized until 2005. So it's a six-year gap. And
with the Web link, | think we can do naybe nore

frequent than every six years.
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DR REYNOLDS: | just wanted to address
the ritonavir issue. Wen a conpany is eval uating
an H V droug, and ritonavir will be part of the
reginen, we really consider the drug plus ritonavir
the drug. So if the drug will be given al one, or
if it will be given with ritonavir, we expect them
to look at it both ways, and we consider the
i nteractions very seriously.

DR SADEE: On that also, interactions
with statins, for instance, which are very often
gi ven or netabolized and transported by very
simlar gene products.

DR REYNOLDS: Right, so we would expect
to understand the interaction of the protease
inhibitor plus ritonavir on the statin.

DR. BLASCHKE: | think coming back to
Wl fgang' s point, as you're saying, | think,
virtually all patients who are getting a protease
inhibitor for HV are also getting ritonavir, and
what | think it speaks to is probably the
i mportance--and they're also getting these multiple

ot her drugs, whether they're statins or CNS active
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drugs and so forth, and it probably really speaks
to the inportance of nost drugs in which we think
there's any possibility of using that in
Hl V-positive patients, that the ritonavir should be
one of the drugs that is studied rather than somne
al ternative.

DR. VENITZ: One comment: as you know,
I"mvery much in favor of using this approach to
m nimze the amobunt of studies that need to be
done. One concern that | have, and | nentioned
that before, is whenever you tal k about dose
adj usting based on either inhibition or induction
data, you're basically trying to match areas under
the curve or sonmething like that for the parent
drug.

What you don't necessarily consider, and
suggest you incorporate that in your paper, in your
gui dance, the change in the netabolite profile.
You're reducing the dose. It's not the sane as
inhibiting a particular pathway. You all of a
sudden have a netabolite in higher concentrations

than it would be, okay? So |I'm not sure whether
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that's relevant for specific drugs, but it may well
be, dependi ng on whether the netabolite contributes
to activity, neaning safety or efficacy.

But it's something that | haven't seen in
any of the documents that you' ve provided us.

DR REYNOLDS: Correct, yes.

DR VEN TZ: Ckay; any other comments or
questions?

[ No response. ]

DR. VENI TZ: Then, thank you, Shiew Mei
and our next speaker is Dr. Keith Cottesdi ener from
Merck, who's going to give us the scientific
perspecti ve.

DR. GOTTESDI ENER:  Thanks very nuch for
inviting nme here today. Before | start, I'd just
like to also |l et you know that many Merck
col | eagues helped me to put this talk together, and
I just wanted to acknow edge sone of the people who
had actually worked on this talk as well.

It's a real pleasure to be here today.
I"'min charge of early devel opnent and clinica

pharmacol ogy at Merck, and to a great extent, what
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I do or a major part of what | do every day, every
mont h, every year is really looking at this
question frominside the industry as opposed as to
fromoutside. O course, the FDA is very
interested that the packages we put together and we
submit for registration of a drug be conpl ete.

In a sense, | get to do that sonetines
mont hs and years ahead of the FDA, and it's really
my job to really nmake sure that package is robust
and to try to put it together. And so, in a sense,
I think that both nyself and the people in the
i ndustry who do these kinds of things have a very
uni que perspective. W get to see a lot of
compounds that never really make it past this
eval uation stage as well as those that actually go
forward to filing, and | hope I'Il share some of ny
thoughts with you today.

I can assure you that seni or nmanagenent
does not think that this problemis solved yet
today, and I'll point out some of the issues. |
wasn't able to really participate in the |ast

meeting where you tal ked about induction, but sone
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of the questions that canme up to Shiew Mei are
exactly very simlar to the kinds of questions that
I would pose as well: howdifficult it is
sonetines to do this in a real life situation

So what 1'mgoing to do is talk just a
m nut e about the approach to assessing drug
interactions. 1'll talk about the many areas of
agreenment with the concept paper that exist, which
| really have to applaud. It's a real step
forward. [|'Il nmention a couple of areas where
think there's really some further discussion, and
just pick three today: induction, transporters,

and this issue of nultiple inhibitors, multiple

i mpai r ed.

I"mnot going to cover specific conments
on the concept paper. | do have many. |'ve shared
some of themwi th Shiew Mei as well. The study

designs, the tables, et cetera; when that conmes out
as a draft guidance, I'msure I'll have plenty of
opportunity to conment, and nor was | going to
spend nuch tinme tal king about specific comrents on

the questions to the Committee.
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What | wanted to do was focus on the

approach to sone of these issues. Wen | think

about approaching, assessing drug interactions, I'm
really probably saying this slide or two, |I'm
probably talking to the wong audience. | often

have to explain to people what the approach is.
But clearly, the issue is how should we adjust the
dose of a substrate drug in the presence of an
interacting drug? And which DDIs and whi ch drug
interactions to study, how to answer that question?
And clearly, we're noving fromthe past,
when this choice was largely enpirical by the
I'i kel i hood of coadministration, clinica
consequences of the interaction towards a
sci ence-driven approach, particularly where
feasible. You know, we're using preclinical in
vitro studies to determne in vivo studies, in vivo
studi es using probe substrates and really robust
study designs. But clearly, | think there's ideas
where the science is evolving and the necessary
tools and the probes are still |acking.

We also think it's inportant, again, |ike
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the FDA, that there be prespecified criteria to
compare the PK or PD nmeasures to the drug in the
presence and the absence of the interacting drug,
and clearly, this is based on the safety and the
efficacy profile of the substrate drug, the
therapeutic index, the clinical context of the use
of the drug, which I think actually is quite
i mportant and very hard to capture in the guidance
and the concentrati on and response data for the
substrate, which is obviously sonmething this
Conmittee is very interested in, and so are we.

One thing, though, | do want to enphasize
is often, this is not clearly positive or negative.
It's very difficult if something is or is not an
inhibitor; it does or does not have a clinically
rel evant effect on one drug or another, and
actual ly, probably, the one conment |'d nake about
the questions today, it will probably be the only
one, is the questions are really framed as
either-or. If it is an inhibitor, this is what you
shoul d do

And in many cases, | think the guidance
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the Conmittee is going to give, and it's going to
be quite interesting; nmy problemis trying to
decide is it an inhibitor or not in many ways, and
I know that the FDA struggles with that very
question. For the NCE or the NVE, the data is
often quite Iimted; concentration response info is
al ways better for efficacy than it is for safety,
and | still think there's many areas for probe
substrates, where there really isn't nuch
consensus, even though | think we've conme quite
far. And as I'll point out today, induction in
particular is problematic.

But let ne talk first about all the good
points. | think that the integrated and scientific
approach is clearly the right step forward. |
think we've nade a | ot of progress and clarity on
CYP interactions, especially the in vitro-in vivo
correlations and the clarity on the substrates,

i nhibitors or inducers, though |I do have to
comrent: sonehow, simvostatin is on the list of
sensitive inhibitors twice, and | didn't know if

that was a hint fromthe agency to Merck or not or
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whether it was just a typo.

I"d certainly agree with the use of PKin
poor metabolizers where appropriate. | think the
robust study designs is really inportant, and in
many ways, | applaud the efforts and the question,
the slides that Shiew Mei showed, for exanple, on
doi ng a ketoconazole interaction study. Having
read that literature for many, nmany years and
struggling with that issue day by day, the issue of
whet her you're going to do 200 and 400, whether
you're going to dose one day, three days, five days
or a week, those are real issues that have rea
i npact on how the results come, and it's all too
easy to pick a study design that really will, in a
sense, manipulate the result so that it conmes out
the way you' d like it to rather than the way it's
nmost scientifically correct.

So | think really, we're going to be in
much better shape as we start to | ook at robust
designs and receive, you know, gain a little bit of
clarity on which ones really give us the best

i nformati on.
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| al so appl aud useful and consi stent
| abel i ng | anguage. Part of ny job is to read to
every new | abel that comes out and see what the FDA
says about every new drug, and | understand the
desire to be consistent, really quite hard in the
field of drug interactions, and |I'm al ways so
struck about how difficult that is. And of course,
then, | also get to compare it to what happens in
the EU and the rest of the world, where a whole new
vari ety of approaches cone forward as well.

So | think that this is a real step
forward, but | do think there still needs sone
di scussion on how to | abel noderate inhibitors, how
to define sensitive CYP substrates, and | nust
admt: all the devil is in the details. So while
| agree with the principles the FDA has said, it's
really going to be what's in the tables and how
it's translated into |abeling | anguage, | think,
that I'mgoing to be very curious to see

So let ne tal k now about some of the
issues that | think are worth discussing, where |'m

not sure | fully agree with the concept paper or
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sonme of the issues that you may grapple with today.
And | think about things very, very practically.
You know, where are we today with in vitro
predictions of in vivo drug-drug interactions? And
I think ready for prine tine. You know, we really
under stand where we are; things related to CYP

i nhibition, particularly for the five major CYPs.

I think alnost ready for prine tine are
sone of the PGP interactions, UGI and sone of the
other CYPs, | won't talk about themtoday, and CYP
i nduction. And there, actually, |I think there are
sone issues with the tools we can use in vitro, but
| also think there's many nore issues actually in
the in vivo studies that follow, because in the
end, as | look at this, it isn't only an interest;
it isn't only of interest to nme to try to predict
fromin vitro what is going to happen in vivo, but
there's also the issue of how do | interpret what
happened in vivo, obviously, into sonething that's
useful, so that we can actually use the drug
properly?

And then, | really think that many things
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are not ready for prinme tinme, though |I applaud the
sci ence nmoving forward. Most transporters, to ne,
still are in this gray, nurky area where | have a
very difficult tine understanding how to use them
And 1'Il also point out sone of nmy difficulties
with nmultiple paths of inhibition as well.

So induction, | don't have to talk to you
about. There's a lot of concerns for induction
Mostly, it's related to the reduction in
therapeutic efficacy. Auto-induction is also a big
concern; rarely the inbal ance between toxification
and detoxification. |It's dose and tine dependent.
The study designs becone really quite inportant
here. It's dependent on cl earance and route of
adm nistration. Again, a study design issue, and
shoul d al so point out it's a concern with both
initiation and di scontinuation of an interacting
drug.

W have many nodels or many tools now to
tal k about CYP induction, and ani mal nodels were
previously used. You know, it wasn't that |ong ago

that that happened. Wen | arrived at Merck nine
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years ago, the only way we really assessed
i nduction was by doing high dose, short-term
studies in rodents instead of looking at |iver
wei ghts and sci ence of induction

You know, nine years is a very short tinme.
And today, we're tal king about, really, a whole new
category of tools. Dr. LeCuyse is going to talk
about that. But clearly, those were poor
predicters. W |ooked at those, and we shrugged,
and we went ahead into the clinic, and we had no
i dea what to do with the information

Nowadays, the in vitro nodels are nuch
better: the assays, the primary culture of hunman
hepat ocytes, and they're very, very--clearly, very,
very hel pful in the selection of drug candi dates.
And in fact, in nmany ways, that's where their nost
hel pful nature is. W rule out enornous nunbers of
candi dat es, because they're really positive in
t hese assays overall

But | will also tell you it isn't always
that easy. It sounds like it's great: you set a

criteria; you cross off a drug candidate, and you
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move on. As targets becone nore conplex, the
chem stry becones nore conpl ex; the size of
mol ecul es increases, nore and nore whol e areas of
structures actually carry sonme risk of induction
So in many cases, we're not able to cross off those
candi dates, and we have to bring themforward into
the clinic.

But the problem | have is still is it
quantitative in vitro-in vivo prediction possible
for induction? And | think there's many factors
that conplicate that in vitro-in vivo
extrapol ation, particularly inter-individual
variability; plasma protein binding, nultiple
mechani sms as wel |

Now, | wanted to share with the Committee
sonme idea of what | actually see as a
vi ce-president of clinical, you know, pharnacol ogy,
drug developnent. This is the kid of data | see
These are hypothetical drugs. None of themis
real. But they're all based on drugs that actually
have nmade it into the clinic. And as you start to

|l ook at this, you can see some of the things that

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (266 of 429) [12/10/2004 3:31:29 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

267
cone forward and some of the conplexities

| picked five drugs where the nouse
five-day study was actually negative, okay, just to
sort of get that off the table. You can see the
human PXR data, the nmRNA data. Those are percent
activity of a rifanpin control at 10 mcronol ar;
the enzyne activity in human hepatocytes, and | put
over on the side sonething that | also think is
inmportant is really what the CMAX concentration was
inthe clinic. Sonetimes, that's a predicted
val ue; sometines, it's an actual val ue when we get
into the clinic, and we understand efficacy.

And you can see, if you | ooked at any one
of these drugs here, the question about should we
or shouldn't we do an in vivo induction study is
really quite difficult. Now, | wish | could tel
you what these five drugs were. NMore inportantly,

I wish | could tell you what the results of, for
exanpl e, M dazol am studi es were for those five
drugs. Many of them have not progressed far enough
inthe clinic to have that evaluation, but this is

the kind of data we grapple with every single day.
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And the question | ask nyself is which
ones really need an in vivo study? And | don't
really know. So at present, | could probably only
say that we can predict a likelihood of CYP
i nduction; highly possible on one hand; less likely
on others. And | kind of gave some exanpl es of
things where at |east they fell into the possible
range going forward, and nost likely, we would have
done an in vivo study to foll ow up what's goi ng on.

I should also point that clinical data
does sonmetines help. For exanple, we see--often
we see evidence of autoinduction, which helps to
clarify the issue in a particular clinical dose.

But | think once again, it really depends to sone
degree on what kind of exposures one has in the
clinic, and that helps in some ways to really

interpret the data.

Now, of course, | think that's the easy
part. | think the hard part is actually
interpreting an in vivo study. | think there's

| ess consensus on probe substrates, their clinica

interpretation. | wasn't here for the Committee
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deli berations last time about the issue of
i nduction, but | find these questions quite
difficult.

And this is just a slide showi ng the
percent of baseline exposure for a variety of known
i nducers. | don't think you have to pay attention
to the specific data. Many of these were studied
on numerous occasions. But this is the effect on
oral Mdazolam And | look at this data, and I'm
asking nyself really, is this where we think the
bar should be? This is just about a fivefold
decrease, or should the bar be here? W know the
gl ucocorticoids and St. John's worts do have
clinical effects on certain drugs, or where should
it be?

And in the end, | still struggle with
really the interpretation of induction, whether
it's the in vitro or in vivo going forward. Now,
nmore recently, the role of transporters has been
recogni zed, and | think there's cl ear exanpl es of
transporter-nedi ated drug interactions. A couple

of years ago, | don't think I would have actually
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said that there were clear exanples. | would have
sai d hypothetical or potential exanples.

And | certainly think the understandi ng of
peak | ack of protein is advanced greatly. But the
invitro methods are not really standardized, and
they're not really quite as available as we'd like.
And | think a quantitative in vitro prediction of
in vivo relevance is still quite difficult. And of
course, it's conplicated by the fact that the
transporters really are just not an issue of
met abol i sm but al so absorption, tissue
distribution, excretion; as soneone said earlier,

t he whol e pat hways can be involved as one is
| ooking at this influx, eflux, et cetera.

Now, probably peak |ack of protein is the
best study, and | don't have to say nuch to this
particular Committee about that. But even there,
the in vitro nethodol ogies are not quite what |
woul d I'ike. The transgenic MDR naga nice are a
very powerful tool, but we have nunerous exanples
where the human and rodent differences occur.

The in vitro tools are clearly becom ng
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nmore sophi sticated, but some of the PGP substrates
don't follow sinmple kinetics. There's a |ot of
over | appi ng substrates between PG and CYP3A4, many
inhibitors affect both, and of course, there's the
i ssue of other transporters as well. The tools are
nmost useful to identify PGP substrates. W can
certainly identify PGP inhibitors, but it's stil
comparatively | aborious and tine consuming to do
so.

And what might |, as a clinica
phar macol ogi st, actually get as an evaluation of a
PGP substrate? This is a paragraph, actually, from
a real drug. | changed the nunbers once again to
make it a little hypothetical, but you can read
this. Wat we see is what happens in the MDR nice.
We can |l ook at transport ratios going back and
forth. | have a Bto Aratio fromthe two sides of
1.7. 1'mnot really sure if that's a substrate or
not; what should I do with that particul ar data?

Now, if an in vivo study is indicated, and
I"ve told you | struggle with what that actually,

you know, how do | actually decide that, | think
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for assessing a potential PGP inhibitor, digoxin
clearly is a suitable probe. | do think that nopst
ot her probe PGP substrates are |ess than ideal

But |'ve borrowed a slide from Shi ew Me
just to talk about sone of the difficulties |I have
about thinking about assessing PGP substrates.
This is the sane slide that Shiew Mei showed
before. These are all PGP inhibitors, and you can
see in vardenafil what the trenendous difference
there night be between all those, and of course,
part of the difference is that ritonavir, as we
poi nted out, oops, doesn't work, ritonavir, as we
poi nted out, clearly is an inhibitor not only of
PGP but of CYP3A4, but in this particul ar case,
it's also an inhibitor of 2C9, which is probably
the ot her pathway by which vardenafil is actually
met abol i zed.

And you can see there's a widely divergent
variation in ternms of the results one would see.
I"mnot sure here that | think that that's really
the kind of data I'd |like to be generating to help

under stand how to extrapol ate datas to new
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situations.

I think the situation in terns of
i nhibitors and doing a study on a substrate with an
inhibitor is even worse. |If you |ook at the
compounds that we have that are inhibitors, there's
qui nidine, ritonavir, verapam |, cyclosporin, okay?
These are all very difficult conmpounds to work
with. W don't use quinidine in volunteers. W
really think it carries too nuch risk. Ritonavir,
as |'ve already nentioned, is a 3A4 PGP substrate,
i nhibits 2C9.

W' ve had studi es where we've seen
tremendous induction of UGTs, a whole variety.
Sone have gone up, some have gone down. In the
end, when we do studies with ritonavir, what we do
is we conclude this is what ritonavir does and
not hi ng el se, because we really just don't know how
to interpret the individual data.

Verapani|l, also very conplicated; simlar
on PGP and CYP3A4, but we stopped using it in our
clinical trials. Wen we gave it to volunteers,

Dr. Vago in the back there who used to be at Merck
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did studies for us where we showed that we clearly
saw, you know, PR lengthening in all of our healthy
vol unteers, and we just really thought that the
risk-benefit really wouldn't allow us to do that.

And of course, cyclosporin has nyriad
effects. The interpretation is difficult, but it
carries a significant risk to volunteers, and we've
been unwilling to do nmore than single dose studies
in volunteers because of the effects it has on the
ki dney and on i nmunosuppression. As a matter of
fact, this is very real to nme. Last Friday, Merck
spent a couple of hours, a whole crowd trying to
design a study requested by the agency to really
try to understand the effect of a nodel PGP
i nhibitor, cyclosporin, on one of our drugs, and we
just found it al nost inpossible to design a study
that we thought would really be able to answer the
question wi thout significant patient risk

Q her transporters are far |ess
standardi zed and avail able. Many cell-based
systens contain nmultiple transporters, nmaking it

hard to interpret in vitro. There's few
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wel | -defined substrates and inhibitors. The
correlations are difficult. Many of the
interactions can't even be linked to a single
transporter system And we just don't know how to
general i ze these.

So | think that in general, ny feeling
about other transporters are that the science
doesn't support an in vitro-in vivo correlation
Clearly, we're noving that way. | have high hopes
that five years fromnow, if | stood in front of
the Conmittee, |1'd have a different answer, but
this is what | think today.

Now, | wanted to just close and talk a
little bit about the multiple inhibitors, multiple
inmpaired. Just like with induction, Dr. LeCd uyse
is going to be tal king about that; someone is going
to be giving a presentation about this as well, and
I think there's sone really el egant work there.

But | have to adnmit, I'mnot a big fan of this
particul ar approach. | understand the agency's
desire for higher exposures when evaluating QrC

i ssues, which | think is probably the prinmary
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driver for many of these studies.

But the new hurdle for QIC is very, very
stringent. And we certainly agree, | certainly
agree that the margins are critical. But the rea
question |I ask myself is for how many of the drugs
that are conming forward are extraordinary efforts
justified? And of course, not everybody woul d
agree with me that some of the things that we're
doing with multiple inhibitors are truly
extraordi nary efforts.

But | want to just |ead you through a
little bit about how this actually works in
practice you can understand why | take that
approach. First of all, the QIC effects of many
inhibitors are not well-characterized. That's a
sol vabl e problem And again, | hope that in a
coupl e of years, we'll know that ketoconazol e and
itriconazol e and, you know cycl osporin or whatever
we're going to use in these studies, ritonavir
really has no effect on QIC that could ness up
these definition QIC studies.

But the inmportant thing to realize is
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while the industry agrees with all the agencies
around the world that these studies are imnportant,
these studies are extrenely costly and difficult to
do, and the carrot to the industry, okay, is the
fact that if we do these right, and we get an
answer that really satisfies the agency that this
drug does not have a QIC effect, we really need
that information to prevent us from doi ng
extraordinary efforts in terns of nonitoring in
phase three. So it kind of puts a linmt on when we
need to really have this data to be nbst useful in
terns of designing a QTC study.

If it isn't available for us at the end of
a phase 2B study, honestly, it's much | ess val uable
to us overall. And so, we have to work hard to get
that in. Now, what do we have to do to do a
mul tiple pathway study? In npst cases, we have to
do a clinical study first to really define the in
vivo netabolic pathways. |t takes nine nonths to
set up, six nmonths to analyze. W need clinica
data on each inhibitor separately, really, to

under stand the useful ness to increase PK exposures.
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We have to get that data, we have to nodel it to
make a prediction what is going to happen when we
| ook at mnultiple pathways.

And in nost cases, | would argue, you
actually need to test the concomitant
adm nistration of the inhibitors before the QIC
study because of the issue of safety and
tolerability. These studies are not really done at
sites that are really set up to carefully eval uate
sort of phase one type issues, and in many cases,
you'll be giving a new exposure to drug that no one
has ever seen before.

And of course, these QTC studies get quite
complex if people feel dizzy or nauseous or vomt,
have di arrhea, okay? | have to tell you: | am
seni or managenment, but if | went back and said we
couldn't conplete our QIC study and that a nmillion
or two dollars are really down the drain because
peopl e were unable to tolerate the drug, | would
not be well received. And so, we have to do that
stuff as well.

Speci al popul ations al so are needed in
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sone cases, and | think there are some el egant
studies, like the telithromycin study, because
recruiting those particular people is really quite
difficult and time consunming as well.

Now, to make it even worse, those are
| ogistics issues. This is what | mght see,
actually, froma particular drug where we're
considering a nultiple pathway. And this is,
again, patterned after a real drug. |In vitro data
i ncident that 3A4 plays the najor role, but there's
10 percent from four other CYPs. What inhibitors
shoul d we use? How should we actually design such
a study?

And lastly, | also question are we really
as snmart as we think? Despite all our know edge,
can we really predict the effects of inhibition of
mul tiple pathways? And | just wanted to give one
exanpl e of sone data that will be presented at
ASCPT t he next year about a study we were asked to
do, which | think was actually a very good study to
request, so | certainly support it, but one where

it showed ne that | was a lot |l ess smart than |
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t hought | might have been

Aprepitant is a noderate CYP inhibitor.
It's used in conbination with 5HT3 ant agoni sts, and
dol asetron is a 5HT3 antagoni st we had not studied
in our clinical program It's netabolized by 2D6,
with 3A4 being an inportant pathway. And because
of the concern of QTC prolongation with the
dol asetron, we did a study at the agency's request
to conduct an aprepitant interaction study in 2D6
extensive in poor netabolizers.

Al of the data that we had woul d have
suggest ed we shoul d have had a remarkabl e effect.
And in that study, as you can see fromthat data,
if you take a | ook at what happens with dol asetron,
with aprepitant, APR, and dol asetron together, we
were able to show, in fact, yes, poor netabolizers
do have higher levels. But closing off the CYP3A4
route with a noderate inhibitor really had no
inportant effect at all on the levels. Very
reassuring in this particular case, but clearly not
what we woul d have predicted overall.

So overall, | think that we really are
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making a lot of progress. | very much applaud the
efforts of this Conmittee and the FDA, and | think,
though, that we're really not there yet in all of
the things going forward, and this is sort of ny
summary of what's ready today and what | hope will
be ready in the future

Thank you very much for your patience

DR. VENI TZ: Thank you

Any conments or questions?

[ No response. ]

DR. VENI TZ: Thank you agai n.

Qur next speaker is Dr. LeCluyse. He is
the chief scientific officer of CellzDirect, Inc.,
and he's going to tal k about induction.

DR LECLUYSE: Excuse nme while we do a
technol ogy switch here.

[ Pause. ]

DR LECLUYSE: It worked.

kay; | also would like to thank the
Conmittee for this opportunity to speak to you.
The way | interpret nmy role in all of this is that

I think I'm supposed to condense this |abyrinth of
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information that's out there on nucl ear receptor
bi ol ogy and what it all means in terns of human
gene regul ati on, P450 induction and howto do in
vitro screening for that.

So with that task in mnd, let me start
out by just first putting up the questions that
it's nmy understanding that we are asked to address,
and this is very limted as conpared to a number of
i ssues that Keith brought up and addressed in terns
of the in vitro-in vivo correlations, et cetera,
and sone of the conplications associated with that.

So | amspecifically going to focus on
these questions that were placed in the paper or at
| east suggested in the papers, questions that need
to be addressed, such as if a drug's induction
effect on 3AA in vitro is negative, then, it is
acceptable to not reconmend any in vivo studies
with substrates of 3A, 2C9, 2B6 and 2Cl9, yes or
no?

Al so, the other question that was neant to
be addressed today is if the in vitro induction or

increase in enzynme activity is nore than 40 percent
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of the positive control, then, there is a need to
recomrend an in vivo induction study, yes or no?
I"mgoing to focus predom nantly on this first
question, because | think that's the one that's
nmost conplicated and involves a little bit nore of
a nmechani stic understandi ng of what our current
under st andi ng of regul atory of the human |iver
genes, and this, you could argue, is as nuch of a
phi | osophi cal one.

So before we can address that specific
question, especially the first one, let's start off
by first review ng the enzyne induction in humans
as we currently understand it or as observed in the
clinic.

So, for exanple, if you take conpounds,
and certainly, this is not a conplete or
comprehensive list, but it serves to represent the
poi nt that for nobst drugs that are known to cause
clinically significant drug interactions, and
that's the point, our current understanding of
whi ch CYPs are involved in their interaction is

pretty evident these days, especially by the nunber
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of drugs that we use as probes as well as the in
vitro data to support that.

We al so know the rel evant plasma
concentrations at which we see a clinically
significant interaction event. And then, also,
now, we're very nuch aware of the particular
pat hways that nediate these events. And notice
that for the nost part, these center around three
receptors, nanmely, CAR, PXR and the AHR  And |’
go into nuch greater detail on those in a second

Anot her way to look at this is if you
actually look at the inducible P450 enzynes in
human liver, with the exception of CYP1A, which is
predom nantly induced by aromatic hydrocarbons,
sone dietary conponents and cigarette snoking and
with the exception of 2E1, which is basically
i nduced by solvents and drugs |ike isoniazid but
nmostly involves a mechani smof stabilizing protein
and RNA, for the nbst part, the rest of these often
are induced by conpounds represented by the
anticonvul sants, antibiotic rifanpin, et cetera,

suggesting that there is sone overlap or
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commonal ity in their nechani smof regul ation

It's now fairly apparent that especially
for the regulation of the human hepatic enzynes,
that there's three najor receptors that are
i nvol ved: predom nantly the aral hydrocarbon
receptor, the AH receptor; constitutive androstane
receptor or CAR, and the pregnane X receptor, PXR

And there's three main points that | want
to basically draw fromthis particular slide
nunber one, each of these receptors contains a
I'igand or drug binding donmai n whi ch deternines,
basically, which drugs are going to activate it,
and al so, they contain a DNA-bindi ng domai n, which
det erm nes whi ch DNA sequences or response el enents
that they're going to bind to upon activation by
drugs.

Now, the other point | want to bring out
is that these all form heterodyners w th other
proteins, and for the nost part, the AH receptor is
distinct, in the sense that it partners with a
protein called the aral hydrocarbon receptor

nucl ear transl ocase protein. | didn't nane it. It
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was given that name a long tine ago. The acronym
AHRNTP is given to that.

On the other hand, CAR and PXR both
het erodi mari ze with another receptor called RXR
but basically, it's gratuitous in its function
here. |It's predomnantly driven by--it's the
partner CAR and PXR. Now, the other point | want
to nake is that upon activation, each of these
nucl ear receptors induces a nunber of genes, not
just a single subfamly or, you know, a linited
cl ass of genes, but, for example, upon activation
of PXR, you're upregulating a nunber of phase one
enzynes; also, transporters as well as phase two
enzynes as well as others, including the
car boxyl esterases, by the way.

So bear in mnd that also, CAR and PXR
share a number of these target genes in comon
So, for exanple, 2B is upregul ated by both CAR and
PXR, 3A4 and the 2Cs, beginning to suggest that
there are some comon regul atory mechani sns of
these genes by these nuclear receptors. And we

actual | y understand now enough about the particul ar
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pronoter region sequences and the response el enents
that are in the pronoters of these genes to explain
mechani stically now that they can be and ought to
be coregul ated by activators of these receptors.

So our first evidence for coregulation
that we observed in ny lab, and we' ve been | ooking
at this for over a decade, | would hate to adnit
now, basically, our first evidence was a study that
we set out to do to explore the effect of 14
di fferent conpounds that were known to i nduce 3A4
to various extents, either in vivo or in vitro, and
our intention was to relate that to their PXR
activation profiles.

Now, interestingly, when we extended those
studies to include 2B6 activity, we basically found
sonmet hing very interesting, which is sumarized in
these tables over here. So if you basically | ook
at the nost potent or the strongest inducers of 3A,
you'll notice that clotrinazole, rifanpin and
ritonavir are also very potent inducers of 2B6 in
this particul ar case.

Notice also in the 2B6 colum that there
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is a couple of others, including phenotone and
phenobarbital that are strong 2B6 i nducers, but
they're either noderate or weak inducers of 3A;
however, upon nore extensive eval uation, even these
compounds are known to induce 3A, here again
showi ng sone common regul atory nechani sns.

Now, if we extend these studies to include
CYP2C9, we also find very simlar profiles; for
exanpl e, potent inducers of 3A and 2B6 al so i nduce
2C9. Now, this is represented nicely in this
particul ar slide, where we | ooked at the
coregul ation of CYP2C9 and 3A4 by avasom d, which
we di scovered to be a very potent PXR activator
It's al so been shown to interact clinically with
war farin and m dazol am and di goxi n.

You can see here in two separate donors,
if you | ook at 2C9 versus 3A4 in hepatocytes from
one particular donor how t he response concentration
curves basically are al nbst superinposeable. Al so,
in a second donor, the sane situation, suggesting
here comon regul atory nechanisns via PXRin this

particul ar case.
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Now, if we extend these studies to include
addi tional inducers of 2B6 and 3A, but then, | ook
at the induction now of nmultiple 2Cs, including
2C8, 2C9 as well as 2C19, in this particular case,
we're looking at RNA, not activity, but it stil
exhibits the point that | want to nmake that
basically, all these conpounds that are inducers of
2B6 and 3A via activation of CAR and PXR al so
upregul ate the three 2C enzynes.

The other point | want to nake is that the
nmost efficaci ous inducers are actually
transacti vators of these 2C9 genes have a tendency
to be rifanmpin and/ or phenobarbital in all three
cases.

And finally, the other point that | want
to nake, because it's going to play a role in terns
of why we're proposing |ooking at a limted numnber
of endpoints is if you actually |ook at the
i nduction of 2C9, it's basically between two and
threefold, with even the nost potent inducers,
positive controls, if you will, suggesting that

it's actually not a very sensitive target gene if
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you're trying to actually elucidate the induction
potential of a particular drug, and since we've now
di scovered that there's a | ot nore coregul ation
bet ween these genes, we propose a nore
mechani smdriven type screening strategy than what
has typically been proposed in the past.

So in essence, what this boils down to is
we think we're at a point now where we understand
the regul atory nmechani snms of the rel evant human
P450 genes to where we can now do a nore
mechani smdriven screening strategy with a goal to
screen efficacious activators of these particular
dom nant nucl ear receptors and these clinically
rel evant induction events where we propose
screening protocol using a sensitive endpoint for
each nucl ear receptor being the goal with the
prem se that potent activators of each of these
i ndi vi dual nucl ear receptors wll induce a numnber
of target genes but differentially.

So for exanple, potent PXR activators will
i nduce 3A, 2B, the 2Cs, even sone of the phase 2

enzynes |ike 1A1l, UGT1Al, transporters |i ke MDR1
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but 3A4 is the nost sensitive. Likew se, potent
CAR activators will induce a nunber of these same
genes that overlap with PXR, but 2B6 is the nost
sensitive. And then, finally, potent AH receptor
agonists will induce 1A2, phase two enzynes such as
UGT1Al, GSTs. But 1A2 is the npst sensitive in
terms of screening for that.

So, finally, an exanple protocol that we
woul d advocate, and we currently use, is to treat
human hepatocytes. That's a given with our
protocol. Treat with a new drug at three to four
rel evant concentrations, especially where
clinically relevant concentrations are known; treat
for one to three days; include positive controls,
which is very inmportant in terns of making
appropri ate conpari sons, so, for exanple, the nobst
robust 1A, 2B and 3A inducers ought to be used for
positive controls, in our opinion, where sone sort
of maximumis obtained that's possible with the
particul ar preparations of cells.

Now, one has the ability to neasure RNA,

certainly, protein as well as enzyne activity. W
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woul d advocate that the enzyne activity is probably
the best representation of the induction response.
Protein content is senmiquantitative at best, and
the rel ationship between RNA content and enzyne
activity is still yet to be conpletely
characterized, although | think we're nearly there.

And finally, the last point here is that a
maj or CYP target gene for each nucl ear receptor
ought to be the focus of these initial screens; so,
for exanple, |ooking at CYP1LA2 as an endpoint for
AH receptor agonists, 3A4 for PXR and possibly 2B6
for CAR although all 2B6 inducers and CAR
activators that we've conme across thusfar also turn
out to be inducers of 3A4.

So finally, one other point that | want to
make in terns of |ooking beyond enzyne activities,
in this particular case, where we're | ooking at a
mechani sm based i nhi bitor such as ritonavir, if you
limt yourself to | ooking at enzyne activities,
which is the case in this particular study, where
we eval uated seven different inducers of 3A, you

can see that if you only evaluate things on the
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enzyme activity, which is nornalized enzyne
activity to the negative control, here, you can see
that ritonavir actually knocked out the activity
significantly in these nicrosonal assays that we
did. And as we all know, ritonavir is one of the
nost potent nechani smbased inhibitors that we've
cone acr oss.

However, if you actually were to | ook at
its effects at the ability to upregul ate 3A4 gene
expression at the RNA [evel, you' d find that
ritonavir is every bit as efficacious as positive
control rifampin at that |evel, suggesting that
it's actually a very potent PXR activator and
i nducer .

So finally, sone of the other inportant
factors to consider in terms of study design: the
i nterdonor differences in the control and basa
activity between preparations of hepatocytes can
often be a caveat. W suggest that that's why it's
important to conpare it to a positive contro
rather than fold over a negative control. W also

believe that it's possible that depending on how
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hi gh the basal activity is, it nmay exclude sone
preparati ons of hepatocytes from nmaybe being
appropriate for induction studies.

Al so, the relevant concentration range of
your drug is inportant, focused on plasm and
ti ssue concentrations; appropriate choice and
concentration of a positive control is an inportant
consi deration; certainly, the nmajor species
di fferences have to be acknow edged in terns of
nucl ear receptor activation as well as induction of
speci fic P450s, so for exanple, it still surprises
me that sone of the studies that | come across
wher e dexamet hasone is still used as a positive
control in human hepatocytes, it's a very potent
i nducer, as is PCNin for rodents, but there's
about an order of magnitude difference between
dexanet hasone's ability to induce the 3A enzynes in
human hepatocytes conpared to, let's say, a
positive control like rifanpin

Al so, the expression of the data in the
rel evant endpoints is very critical, and that's

been al so an issue that's been addressed and
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relating that to a positive control. Exposure tine
is inportant, especially for the particul ar
subforns that you m ght be evaluating, shorter for
CYP1A, for exanple; longer for 3A; and then,
finally, one nust bear in mnd that solvent effects
on P450 expression and activity are observed.

DMSO, for exanple, is an activator of PXRitself at
sufficiently high concentrations, and al so sone of
the al cohols are known to even inhibit sone of the
P450s.

And finally, just in sumary of the key
poi nts: our mechani stic understandi ng of enzyne
i nduction in human liver has increased markedly in
the past decade. Mbst inducible human P450s, UGTs
and transporters involved in DDI's are regul ated by
a few receptors, nanely PXR, AH receptor and CAR
Screening for potential inducers during drug
devel opnment, in nmy opinion, can be achieved using a
single, selective and sensitive target gene for
each of these nuclear receptors through follow ng a
3A4, 1A2 and/or 2B6, and activity data fromin

vitro induction studies for a new drug shoul d be
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normalized to a negative control, conpared to an
appropriate positive control at appropriate
concentration, considered significant when they are
greater than or equal to 40 percent of the positive
control, and that's actually a question that I'd be
interested to hear others' opinion on that and al so
conplenented with protein or RNA data if tine
dependent inhibition is involved.

So, with that, 1'll be happy to answer any
ot her questions that you may have.

DR. VENI TZ: Thank you, Ed.

Any questions for Dr. LeC uyse?

Go ahead.

DR. HALL: Ed, one of the biggest concerns
wi th hepatocyte work has al ways been the
preparation, the treatnent, the handling, and the
sort of somewhat unique capabilities of one group
versus another group in just the way the
hepat ocytes work. Do you believe that is now
sufficiently robust that this can be done
i ndependent of supplier, source of the liver,

they're all going to work?
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And if they are going to work, how nany do
you have to use in order to come up with a reliable
answer ?

DR LECLUYSE: Yes, that's an excellent
question, and | think that's been part of the
hi storical issues with the use of hepatocytes is
dependi ng on whose hands the studies are conducted
in, you can get sone variability. And | think that
goes back to how inportant the study design is and
the appropriate use of the positive controls as
mar kers or indicators of whether the studies have
been appropriately done, and | think, you know,
think John is going to maybe discuss that a little
bit more in terns of those criteria, but | think
we're there now to where we can start stipulating
those issues and at |east mnimnze poor results.

And personally, | think you're pretty much
goi ng to have a good indication as to whether your
drug stands a possibility of being an inducer in
three to four preparations of hepatocytes. So |
think if you get--certainly, in this case, where

we' re tal king about negatives, if you haven't seen
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i nduction in three preparations of hepatocytes
where you' ve gotten adequate and sufficient
induction with a positive control, then, | think
you can pretty rmuch rule that out so--

DR. HALL: So to sort of follow up that,
the 40 percent nunber seens reasonable, but is this
40 percent N statistically significantly different?
I nean, if you had a 0 of 40 and an 80 percent
change, is that okay, or how would you deal with
that issue?

DR LECLUYSE: |Is that between donors--

DR HALL: Yes.

DR LECLUYSE: --you're talking about?
Yes, and it is very possible that you may get that
kind of variability, although it may not be that
significant, but, you know, certainly, you nay get,
in some donors, and it may be on the border; |ess
than 40, certainly.

And | think to ne, it's nore about the
potential. So if you've got one donor where you
exhi bit greater than 40 percent induction, then,

that's letting you know t hat your conpound
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certainly exhibits the appropriate properties; that
it's likely or stands a chance of inducing, at
| east assunming that your study was designed around
appropriate, you know, in vivo or physiologically
rel evant concentrations, it stands a chance of
i nduci ng.

So, you know, | mean, we can go into a
| ong dissertation about why it may be | ower or
hi gher in certain donors, but certainly, if you see
it in a single donor, then, you know, greater than
40 percent, then, that's telling you what you need
to know, | would argue, so--

DR SADEE: M questionis alittle bit
along the sane lines. You have a basal activity of
transcription of all of these genes, which is
usual Iy reduced, and those are a whole set of other
transcription factors Iike the HNF transcription
factor famly, and if you have a hi gh expression of
those, your induction will be percentagew se nuch
lower. So in vitro, you apparently exclude those
where you have high basal activity.

But | wonder whether, in extrapolating,
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then, the data you obtain with hepatocytes in vitro
whi ch have m ni mal basal activity to the in vivo
situation, that you're not sonehow exaggerating the
i mportance of induction conpared to the situation
where you have reasonably high basal activity,
whi ch may be nore prevalent in the in vivo
situation, and variability actually cones nore from
basal rather than frominduced activity in vivo

DR LECLUYSE: Yes, | nean, | think
obviously, that's a very good point. 1In fact, the
one thing | like personally about the use of human
hepat ocytes is you do get sone feel for what that
range may be in the clinic, because | think they
are representative of true donors. And so, you
know, here, again, to ne, it's nore about getting
an indication as to whether you shoul d--whet her a
compound is going to stand a chance to be an
i nducer in an in vivo setting and about whet her
you're going to get a negative or not, not about
what do you do when you get to a positive? | mean,
that coul d be another whol e discussion we could

have, which |I'm happy to engage in.
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But you know- -

DR. SADEE: Do you have any information on
the interaction between, let's say, HNF4-al pha with
a CAR, or are they additive, or do you have any
feeling for this?

DR LECLUYSE: Yes, they're supportive.
You may be aware of Richard Kinis data as well as
that of others now that suggests that there are a
nunber of transcription factors as well as
cofactors that are supportive or even necessary for
a normal induction event to occur. And so, it's
al nost the equivalent or the way | look at it is
all of these factors are necessary to drive the
car, so in other words, in order for you to get in
your car and drive down the street, you have to
know that your engine is working, the tires are
okay, et cetera, et cetera.

So without any of those things, you may
not get very far, either, but what's driving the
bus, basically, or what's critically driving it is
these nuclear receptors. So sonething like

HNF4- al pha, as well as other cofactors and
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transcription factors, are necessary for just the
normal events to occur. If anything, that argues
the point of why human hepatocytes are a rel evant
nodel , because they retain their normal profiles of
those factors, cofactors, transcription factors
that | think is actually witten in the concept
paper as to why cell lines, for exanple, night be
i nappropri ate.

But you're exactly right: | mean, all
those things that just go into factoring maybe sone
of the donor differences in how the hepatocytes and
invitro setting respond, they're also operative in
vivo, so, you know, like | say, to nme, what | like
about it is that it's probably nore reflective of
what you're likely to run into in vivo.

DR. WATKINS: Ed, as you know, I'ma big
fan of cultured human hepatocytes, but there are
sonme practical issues as an academcian. W find
it very hard to get human livers. And | don't know
if that's been solved by cryopreservation, but
clearly, it's, | think, alimted resource that's

very expensive if you tal k about doing all these
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validations and nultiple, you know, with nultiple
donors' hepatocytes and doing nultiple experinents.

And, of course, there are probl ens when
you cul ture human hepatocytes, which is they no
| onger have canaliculi, so all the canalicul ar
transporters presumably just spread out over the
basol ateral menbrane. So some of the theoretica
advant ages of having the relevant cell with the
rel evant transporters, | think, is gone, and
woul d i magi ne can be decepti ve.

So one of the questions is now that you've
whittled it down to basically two rel evant
receptors or maybe three with two endpoints, |
mean, wouldn't the first step be sonme sort of in
vitro transcription factor activation or transgenic
mouse or sonmething to actually | ook at the effect
of your compound on the transcription factors
directly rather than marching right into human
hepat ocyt es?

DR. LECLUYSE: Wwell, yes, in fact,
exactly. Wiat you' ve described is exactly

generally what industry is doing is they're
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starting with the | east common denomi nator, which
is the nuclear receptors. And whether their
conpounds either bind to or transact or activate
the nucl ear receptor, you know, these reporter
assays, as you know, full well, people are using
fairly extensively.

But the rel ationship between nucl ear
receptor activation and a reporter assay and how

that translates to, then, an hepatocyte assay and

then, further yet, in vivois still, | think, a
|l ong ways frombeing clear. | actually view them
as nice, conplenmentary tools. | nmean, you're going

to get a lot of information fromusing both to
compl enent one another, in ny opinion

But back to your point, Paul, about the
availability of resources. You know, that has been
limting for both industrial scientists as well as
academ c to do these kinds of studies, and we're
sl oWy maki ng headway on that both in terns of nore
sensitive assays, where we can do maybe what used
to could only be done in a petri dish, we could now

do in multiwell plates, nmuch nore high throughput
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fashi on.

We are, | think, on the cusp of being able
to understand the relationship of the RNA, |Ievel,
changes in RNA levels with those of activities, so
that allows you to even nake these much nore rapid
t hroughput assays nmuch nore anenable to | ess
material being used and all those things. And
al so, you mentioned cryohepatocytes. There are
bat ches of cryohepatocytes now that are avail abl e
to do these studies, so you can basically stock up
on those, if you will, or have better access to
whol e donors where they would be available to
multiple investigators or multiple departnents
within the sane institution or comnpany.

And that's oftentinmes what conpani es have
turned to now is just buying whole |ots of
cryopreserved hepatocytes that do plate out and are
i nduci bl e and respond well to positive controls to
doi ng their screening. In our understandi ng of
what makes a good cryobatch of hepatocytes that
will then attach has advanced significantly, too,

fromyears ago, so--

file:////ITiffanie/C/Dummy/1103PHAR.TXT (305 of 429) [12/10/2004 3:31:30 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

306

DR. WATKINS: If | could follow up,
mean, | think the data undoubtedly exists, and you
may have it, but it would be awfully nice to see
stories of drugs that were positive for the in
vitro transcription assays, and you went into
hepat ocyt es and nore negative or vice versa and
then went into man, and it turned out hepatocytes
were the right answer and well worth the resources
and, you know, provided all this additiona
i nformati on.

I just have not seen that kind of data put
together that would at |east fromny perspective
justify recomendi ng human hepat ocytes as sonehow
muscling to the front and an assessment of
potential drug interactions.

DR LECLUYSE: Let nme tell you off the top
of nmy head the reason for it is remenber, these
nucl ear receptor assays only evaluate a single
pathway at a tine, and we actually do not have a
good assay for human CAR that's simlar to the
reporter assays that exist for PXR And we do, for

a fact, know that there are conpounds that
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i nduce--that are 3A4 in human hepatocytes actually
to the same degree as rifanpin that show up as
negative in a PXR assay.

So | think, you know, like |I say, the
technol ogy just needs to come along a little bit
further. | don't disagree with you. | nean,
think we're getting there. | just think we're not
quite there yet, so in this particular case, |
thi nk hepatocytes are going to cover nore of your
bases, nore of the signalling pathways, cofactors
that we just described, nuclear receptors,
al ternative pathways and even working in synergy
all exist together in a human hepatocyte system
so- -

DR DERENDORF: Yes, |'d like to cone back
to ny previous comment. |I'ma little unconfortable
with that clean cut cutoff of 40 percent as a
threshold for significance or rel evance,
particularly we need to define what we're
measuring. W need to define what is an
appropriate positive control. W need to define

what concentrations should we | ook at, what tinme
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point. And | think unless we do that and have a
correlation with, if it's really nmeaningful, that
40 percent seens arbitrary.

DR LECLUYSE: Yes, and that's honestly
been the ongoi ng debate over the last, | would
argue, couple of years. And by the way, | think we
have defined all those other paraneters that you've
mentioned, and now, it's just, and this is where
I"d like to open the floor for discussion, and
think that's part of what the point is is how
confortable are we with that 40 percent nark?
think that's--1 would argue that's where we need to
focus. | mean, there's other things that have been
brought up around hepatocytes and doing these in
vitro studies where | think is nore away fromthe
poi nt .

But | think those kinds of issues are
valid points that still need to be up for
di scussi on sonewhat so--

DR. GACOMN: | think I just wanted to
echo what Paul said about the transporters not

really being in place in the hepatocytes. | don't
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know if this is still the best system you know, to
test for inducing the nuclear receptors.

The other comment | had was we've tried
maki ng constructs, you know, reporter constructs
and then transfecting theminto hepatocytes. Have
you tried that kind of--so that you get a nore
gquantitative readout at the end of the, you know,
comparative quantitative readout?

DR LECLUYSE: Right, yes, no, actually,
we do that, too. | nmean, we basically, you know, |
should qualify this: ny acadenic |ab does
do--takes all those nmeasures. |n fact, you do get
normal disposition of human CAR using the primary
cell versus these, you know, the imortalized cel
lines, where CAR translocates constituitively to
the nucl eus, as you're aware.

So, yes, certainly, you know, here again,
you're still using primary hepatocytes to get to
the answer. And | think the conplenmentary too
here, again, of foll owing endogeneous gene
expression with your reporter assays is probably

even the best way to do those particul ar
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assessnents, | woul d advocate, so--

DR. STRONG | think generally, at |east
in our guidance, we do accept the fact, though,
that this issue of induction of 3A4, if we see
that's negative, that we probably don't have to
worry about C92Cl19. M concern, though, conmes back
to the sane issue that | think is really pertinent
today, and that is what's the way we define an
i nducer and not inducer, the 40 percent?

In fact, what | did was one of the slides
that you showed wi th the conpari son between 2B6 and
3A4 with the nunber of conpounds, | | ooked at
phenytoin which is a strong CAR i nducer, and
conmpared it to rifanpin. Wen you do that, it
shows that the induction of 3A4 defined by the 40
percent rule, phenytoin is not an inducer.

And so, the question is what's going on
here? Well, | think it cones back again, and sone
fol ks have alluded to it, is the hepatocyte
experinment and the hepatocytes thenselves. | think
all of us agree that you can find hepatocytes that

have been induced to their maxi mnum and you see

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (310 of 429) [12/10/2004 3:31:30 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

311
very little additional induction. And if you |ook
at the particular figure he showed, the basa
activity in that set of experinents with the 14
conmpounds, whatever they were, it was considerably
hi gher than what you saw, say, in the 2B6. So it
may be just experinmental design.

And again, | think this is a question that
we have to really grapple with if we're going to
use hepatocytes for induction. Muybe we need to
define better sone paraneters with respect to the
hepat ocytes we' re using.

| wanted to make one other coment off the
subject, but | think it's great. | think again, we
bel i eve that enzyne activity is still a gold
standard. On the other hand, Ed brought up the
i ssue of ritonavir, an inducer and inhibitor, and
how sonme of these other neasurenents |ike MR8 can
come in and add additional information

Anot her way to |l ook at that, though, is
that we're | ooking at mechani sm based inhibitors.
And in nost of these drugs, when you're doing your

i nhibitor study, you'll already know that your
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compound is or is not a nmechanistically-based
i nhibitor, so that you can put a red flag up with
regards to induction studies.

DR. VENITZ: Ed, | have two questions:
how do--your CYP induction, how does that conpare
to UGT inductions? Have you |ooked at that at all?

DR LECLUYSE: Yes, in fact, | don't know
if you got ny background slides, but | did include
some UGT1Al data in there, too, and basically, as
you may be aware, UGT1Al is unusual in the sense
that it's regulated by all three receptors. And
so, activators of those three receptors will induce
UGT1Al i n hurmman hepat ocyte preparations, according
to the potency of the conpound, and there, it's the
conmpound's ability to activate those nucl ear
receptors

So, you know, here again, you see the nost
pot ent induction of UGI1AL with things |ike
rifampin, phenobarbital, and al so activators of the
AH receptor like 3-nethylclanthrine, honeprizole.

DR VENI TZ: The second thing: can you

hel p predict hepatic enzyme induction for G enzyme
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i nducti on, 3A4?

DR. LECLUYSE: Well, that's an interesting
poi nt, because that's also a debated issue
currently right now, and the fact that the gut
enzynes are regul ated by other factors that are
unique to the gut--now, bear in mnd that the
profiles of these nuclear receptors are
ti ssue-specific, so you will find PXR, for exanple,
in the gut. And so, inducers of hepatic 3A or
activators of PXR will induce hepatic target genes
as well as the gut.

But there's other things going on in the
gut that are not operative in the liver and vice
versa, like with the vitamin D receptor, for
exanple. So there are additional mechanisns that
m ght be operative in the gut that may cause
upregul ation of transporters of P450s that you
woul dn't observe in just an hepatocyte nodel, for
exanpl e, so--

DR. VENI TZ: Any other questions or
coment s?

[ No response. ]
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DR VEN TZ: Then thank you agai n.

DR. LECLUYSE: Thank you

DR VEN TZ: Shi ew Mei ?

DR. HUANG. About the 40 percent, | just
wanted to throw this question out. Initially, we
got this fromthe PhRVA paper, although I know t hat
there is still discussion on whether this is too
hi gh a val ue; should we be nore conservative, 20,
25, or 30 percent. But | think the cut-off should
be supported by data, and as John nentioned that
based on sonme of the existing data, perhaps 40
percent is too high a cutoff.

And so, | was going to say in our concept
paper, we recomend the evaluation of 3A along with
2C9, 2C19, and we have not included 2B6 or UGTI1Al,
al though this will be sonme tinme to cone. So |
t hought perhaps it's inmportant maybe we consider to
have different cutoffs dependi ng on what
information we would like to get from3A |If you
want the information of the certain cutoff to
support that, if 3A data is negative, then, we

don't have to do 2C9, 2C19. Perhaps 40 percent
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woul d be sufficient.

But if you're going to include 2B6 or
UGT1Al, then, perhaps there's a different cutoff.
And 1'd like to see what your opinion, really,
because | think it's data-driven. W need to know
very carefully what data we have

DR LECLUYSE: Well, | can look at it from
a nunber of different perspectives, Shiew Mei. And
I"d like to hear the panel's views on these, too,
because the one issue is, you know, just the views
on enzyme induction as an event in itself,
especially the clinical relevance of it as an
event. Now, | can tell you that | have ny own
opi nion on the chronic activation of these nucl ear
receptors by not only drugs but any xenobiotic can
be an issue, especially the nore potent ones, and
that you would want to stay away fromthose. But,
you know, that would be like the rifanpin type
activators.

So the question is |like where do you start
worrying about it, you know, where you're nore in

the gray zone or where are you confortabl e saying
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that it's a negative result, which also can be
interpreted as a not significant enough of a result
is another way | look at it, because, you know-so
the assunption is if you' ve done everything el se
right, and at the optimal concentration, your drug
or a particular drug never induces nore than 40
percent of your positive control |ike a rifanpin.
What's going to be the clinical outcone of that?
Is it really going to be noticed above and beyond,
you know, the normal distribution of the
popul ation, et cetera, et cetera? | mean, we've
had these di scussions before.

And so, you know, but that's different
than asking the question, does it have a potentia
to cause an interaction, you know? And so, | think
that's where the debate really lies. And, you
know, | could argue both ends of the argunent,
dependi ng on how conservative you want to be. So,
you know, | think that's--1'd like to hear the
agency's view on that as well as the panel's view
on that so--

DR, SI NGPURWALLA: |'m surprised that our
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chairman on the matter of cut-off, our chairman has
not raised his pet issue, nanely utilities. |Is
there no discussion of utilities in these cut-off
poi nts?

DR. VENITZ: He's not really dealing with
clinical yet. This is purely in vitro. The
utility has something to do with what happens if
this turns out to be clinically relevant.

DR SI NGPURWALLA: Factored in subsequent
to utilities.

DR VENI TZ: Yes.

DR SADEE: | still have just a quick
comrent that we haven't mentioned that, for
i nstance, CAR consists of multiple, nultiple
i soforms, spliced isoforns. And so, that not only
changes between tissues but al so between
i ndividual s and the splices contain 14 different
proteins that are all differentially expressed,

t 0o.

Do you consider this as a potentially

problematic factor, or is it a factor that could

account for the finding that sometimes, you find an
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adoption, sonetinmes, not?

DR. LECLUYSE: Yes, | think that's an
excellent point. | mean, that's sort of where our
current understanding | eads us to believe that
variability in things Iike the particul ar receptor
and differences in the cofactors that even regul ate
these receptors all factor into sone of these
interindividual differences. Bear in mnd that
even with 3A4 or the difference between 3A activity
basel i ne that we brought up that you've got 3A5
contributing to the baseline activity that's not
really very induci ble conpared to 3A4.

So you' ve got all these things operative
in vivo, and that, here again, goes back to the
point that we raised again: while | |ike human
hepat ocytes, and it's probably nore indicative of
all these factors, now, | don't think we have a
conpl ete understandi ng as to what the--whether
there's an individual subpopul ation of individuals
that are going to be maybe on one extreme of the
spectrum or anot her

Interestingly, as you nay be aware, that
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t he known pol ynorphisns for these receptors suggest
that for PXR, anyway, that nobst of them don't
really have a functional relevance. Now, CAR, on
the other hand, seens to show a |ot nore
variability in a lot of different ways, including
the expression levels. It seens to be nore
susceptible to shifts, ebbs and flows, you know, in
a person's social life, you know, genetic makeup,
et cetera, et cetera, whereas PXR, for whatever
reason, through evolution, it's pretty stable.
It's pretty amazi ng what we've been able to do to
try to vary PXR expression in hunan hepatocytes,
and you can inmagi ne we've done everything that's
possible to vary its expression. It's fairly
stable. It's alnost |ike a housekeeping gene, in
t hat sense

Wereas, CAR can be variable. So, | nean,
I think--but the net results is over the course of
| ooking at three to four donors for the sane drug
at the sane concentrations, you know, we generally
get a good clue as to whether a compound is likely

to i nduce or not so--
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DR VEN TZ: OCkay; |ast question

DR. JUSKO It |ooks very pronising that
this type of screen using human hepatocytes woul d
all ow one to anticipate enzynme induction for
multiple CYPs. But this is partly based on the
prem se found with rifanpicin and anticonvul sants
that these drugs are a bit ubiquitous in inducing
many CYPs. Has the reverse type of literature
revi ew been done to see how nany drugs may i nduce
one CYP and not others? | notice in your list, you
have CLZ as an inducer of CYP3A4. Does it induce
the other CYPs?

How many sort of fal se negatives, or I'm
not sure which way it's going to go, how nany
m sl eading results will there be because of the
I ack of wubiquitousness of this kind of thing?

DR. LECLUYSE: Yes, well, actually, | was
hoping early in ny acadenm c career that that was
exactly the case. So then, we could get excited
about these unique kind of compounds that were very
sel ective or specific inducers. Wen | first

started ny career, | hate to adnit, again, that it
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was over a decade ago. W kind of went into this
with this biased inpression that there's, l|ike, 1A
i nducers, there's 2B inducers, there's 3A inducers,
suggesting that there's, you know, sone distinction
bet ween t hem

And one of the first things | becane
di sappointed in is the fact that the human doesn't
seemto operate that way so much. |In fact, for
what ever reason, the receptors have evolved to
where generally, if you have inducers of 3A, you
al ways see induction of 2C9. And same way with 2B
I don't know why it is, but it seens to be the
case.

So we've been out there searching. |
honestly have been | ooking for conpounds that will
just selectively induce particular subfamlies of
the human P450s and not cone across--and a | ot of
that data, admttedly, you know, partly due to tine
but partly due to proprietary nature, et cetera,
you know, we've not come across over the, you know,
years and years we've been doing this of conpounds

that are that selective.
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And it kind of rmakes sense. | nean, you
know, the other thing | didn't get to do, and it's
part of my background slides, | actually have,
i ke, some of the pronoter sequences for all the
pronoters of the 2C pronoters, 2B and 3A, and what
they share in comon, and it begins to make sense
why they are coregul ated and why it would be very
difficult to come up with a conpound that
sel ectively induces any one of these, because on a
mol ecul ar level, it just wouldn't nmake sense that
it woul d happen, nunber one, because of the
overl apping specificity of the nuclear receptors
thensel ves and the fact that they share a | ot of
commnal ity in their DNA bi ndi ng domai ns.

So basically, they're neant to kind of
overlap and to crosstalk on these specific
i sof orms, so--

DR VENI TZ: Ckay; thank you agai n.

Qur |ast presentation, right, for today,
is Dr. Reynolds. Kellie is in the Ofice of
Clinical Pharmacol ogy and Bi opharnmaceutics, and she

is a team | eader in D vision Three.
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DR REYNOLDS: | just have a brief
presentation to open up a topic that's been
mentioned in two other talks today. It's a topic,

I think, that's been bounced around at severa
other neetings, so we finally want to bring it to
the Conmittee for you to discuss.

The termthat's used is multiple inhibitor
studies, and it really does refer to a |lot nore
than just multiple inhibitor studies. That's just
the terminology we've used. So | just want to
address what we're actually tal king about, why we
think we need this information or nmay need this
information in sone cases and how we mni ght coll ect
the i nformation.

So what we're actually referring to are
studies that are conducted to determine the effects
of a new nolecular entity at the maxi num exposure
that's likely in patients. And by effect, we nean
adverse effect.

And there's several different reasons we
m ght need this information. The primary reason is

to define the safety at the top of the exposure
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response curve for adverse effects. And the
exanpl e that is brought up nost often is for QT
prolongation. So this is actually nentioned in the
I CH draft docunment for the clinical evaluation of
Qr prolongation, and there's also sinilar wording
in our draft concept paper for drug interactions.

So it mentions that if there aren't any
safety concerns, it may be useful to |ook at the
effect of the drug at substantial mnultiples of the
antici pated maxi mumtherapeutic exposure, and if
you can't get to that exposure by giving higher
doses of the drug, you may do different types of
i nhibition studies.

And anot her reason we may need this
information is to really just define what the worst
case scenario is for the drug. There are numerous
reasons that patients m ght be exposed to el evated
drug concentrati ons above what was observed in
clinical trials. It may be due to drug
i nteractions, genetic polynorphisns of the drug
met abol i zi ng enzynes, renal inpairnment; it could be

hepatic inpairnment or multiple conbinations of
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these factors

So there are several different ways that
we can get this information. W can give a higher
dose of the new nolecular entity, if that's
possible. W can give the drug with a high dose of
a potent enzyne inhibitor. W can give nmultiple
inhibitors if the drug is nmetabolized by different
enzynmes. If it's a drug that's netabolized by an
enzyne that has different genotypes, we can give it
wi th poor netabolizers to hel p higher
concentrations, or we can conbine these factors,
and that's why these are called multiple inhibitor
studies. You nay give the drug to patients with
renal inpairnent in conbination with an enzyne
inhibitor, or you may give it to 2D6 poor
met abol i zers in conbination with a 3A4 inhibitor

But there are sone special considerations
for the studies. W need to consider what safety
data are available, both in animals and in humans.
Do the safety data actually support the conduct of
the studies? And we also need to consider the

rel evance of the high exposure: what is the
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expected dose in the clinic? Have higher doses
al ready been given? Did they start out |ooking at
a much hi gher dose and then settle on a | ower dose?

What are the expected conconitant
medi cations? Is it likely that inhibitors will be
given with the drug? And that's an inportant
consideration. And also, what is the target
popul ati on?

So there's several steps in the process:
first, if you're going to do a nultiple inhibitor
study, you need to know the effect of individua
factors by thenselves first, and then, you can
sinmulate the effect of the multiple factors. And
if there are safety concerns, it's probably a good
idea to study | ower doses first to see what the
actual fold increase in concentration is before you
actually give a higher dose with the potent
inhibitor. And so, it is nmultiple step process
that would take quite a bit of tine.

And there are not a |lot of examples. W
don't have a whole lot of data on this. And

guess that's probably one of the concerns. But we
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did find two exanples. The first exanple is for
repaglinide, and this drug is a substrate for
CYP2CA and CYP3A4. And there was an interaction
study conducted in 12 healthy subjects. It was a
four-way crossover study. They received the
repaglinide either with placebo, itraconazol e,
which is a 3A4 inhibitor; genfibrozil, which is a
2C8 inhibitor; and al so, the conbination of
i traconazol e and genfibrozil.

And you can see that there was an increase
in the effect. Wen we gave it with itraconazol e,
there was a 41 percent increase in the AUC. Wth
the genfibrozil, there was a 712 percent increase.
And with itraconazole, it was al nost a 20-fold,
with itraconazole plus genfibrozil, both
inhibitors, it was alnost a 20-fold increase in
concentrations.

Anot her exanple is telithromycin, and this
exanple is actually in the label. This drug is a
substrate for CYP3A4. Thirteen percent of the dose
is excreted unchanged in the urine, but that may

serve as a conpensatory elimnation pathway when
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met abolic clearance is inmpaired. So if you give
ket oconazole with telithromycin, there is a 95
percent increase in the AUC, and in patients with
severe renal inpairnent, there's about a 90 percent
i ncrease conpared to normal, healthy vol unteers.

And very limted data is just fromtwo
subjects. But in tw subjects with severe rena
i mpai rment who are al so gi ven ketaconazol e, the AUC
increased four to fivefold conpared to nornal
vol unteers who did not receive ketaconazol e.

So in summary, just to prepare for the
questions that we have, what we're referring to
here when we say multiple inhibitor studies is any
studies where we're trying to determ ne the effect
of the new nolecular entity; its adverse effects at
t he maxi mum exposure possible. And we think it may
be inportant in sonme cases to consider this,
because sone patients may be exposed to the
wor st -case scenario. W want to define what that
i s and eval uate what happens there.

And the way we can evaluate it in sone

cases, just a single factor will be enough to do
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this. And in sone cases, we nay need nultiple
factors. But there are a |lot of different
unanswer ed questions that we need to consider for
this: first, how practical is the approach? It
does take a lot of different steps, and if you need
the answer at a certain point in drug devel opnent,
you need to get all the infornmation prior to
conducti ng the study.

Are there certain cases where we think we
need this informati on and other places where it may
not be necessary? And do we actually have enough
i nformati on about the effect of multiple factors to
make a specific recommendation? | guess that's
kind of the same as are we smart enough? Do we
really know what we're doing here?

And there are just limted data. There's
probably one or two other exanples that we have,
other than the two that | showed here. And is the
general recommendati on acceptable, or do we need to
make it nmore specific? There are sone genera
recomendations in the | CH gui dance and also in the

concept paper. Do we need to be nore specific
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about when we actually think we need to nmake the
recomrendat i on?

And al so, is there a possible role of
popul ati on pharnacoki netics for deternining what
the effect of nmultiple factors would be? If we
actually enroll patients who have the nultiple
factors on board into the clinical trials, with
appropri ate popul ati on pharnmacoki netics, we may be
able to determine what the effect is.

And so, there are going to be two
questions posed to the Committee regarding this:
first, is it acceptable to recomend this under
certain circunmstances, and also, if we do reconmend
this, what other issues should be considered first?

DR VENI TZ: Thank you, Kellie.

Any qui ck questions or conments?

As | said, we will discuss the individua
questions at the full discussion after the break
Are there any quick comrents or questions to the
present ation?

Steve?

DR HALL: Could you clarify, is there
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sort of an agenda that would | ead you to include
this in this drug interaction guidance? It seens
tone that it's not truly in the spirit of the
overall docunent, that it's a separate issue. |Is
there sone reason that you believe it should be in
t here?

DR REYNOLDS: | think--well, one reason,
Shiew Mei may be able to address it better, just
because it's been tal ked about a lot, and it seens
because it does involve drug interactions, and it
does involve specific study design concerns, that's
one reason it is in here. It is alittle bit
different fromthe rest of the tone of the
docunent, though. |[If Shiew Mei wants to provide
nor e insight--

DR VEN TZ: Jeff?

DR. BARRETT: You nentioned that on the
why was to define the worst case scenario. But
under what conditions would you say you need to
define the worst-case scenari 0? What properties of
a drug woul d lead you to say that | need to know

t hat ?
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DR. REYNOLDS: | think it really would
depend on what we know about the safety of the
drug. | nean, if we feel like there are situations
where patients may be exposed to higher
concentrations than they were exposed to in the
clinical trials, and we have special concerns about
the drug, then, maybe one situation. It would
depend on, like, in phase two, what the dose
finding was, whether they actually ended up
settling on the highest dose they |ooked at or
whet her they actually | ooked at doses several fold
| ower and settled on one of the |ower doses.

DR VENI TZ: Larry?

DR. LESKO Yes, just in the context of
Kellie's presentation, the adverse event that cones
up often and i s spoken about in this context is QIC
prol ongati on. Now, the question would be what el se
is there beyond that that would be sort of a
characteristic of this concern about multiple
inhibition? | don't think it would be dry nouth,
for exanple, or things of that sort, of course.

So we have to sort of think about when is

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (332 of 429) [12/10/2004 3:31:30 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

this concern a legitimte concern. And one thing
that wasn't mentioned is how we ought to be

t hi nki ng about the exposure-response relationship
that we do know about prior to making the decision
on these nultiple inhibitors, and how does that
factor into the decision? That is to say, how can
nmodel i ng and sinulation play a role here based on
an anal ysis of the data that's contained within the
clinical trial program to |ook at worst case
scenario and sinmulate its settings as a
prerequisite to doing sonmething live

DR VENI TZ: Any other questions or
comment s?

Paul ?

DR. WATKINS: Bei ng responsive to the
ethical concerns of putting together conbinations
of drugs or nedical conditions like renal failure
with another inhibitor, would this be proposed
during drug devel opnent as--1'mjust curious--as
this is something you have to do to establish
safety in patients that may be out there, or would

be you either have to fess up and put in bold,
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bl ack letters that ketaconazole shouldn't be given
with this drug in people with renal failure based
on what we know, unless the conpany is willing to
do this study to see if that could be renoved from
the | abel or both?

DR REYNOLDS: W're certainly not to the
poi nt yet where we're saying you have to do that.
We haven't said that to anyone, as far as | know.
And as far as whether or not there may be
situations where there need to be special warnings
in the label, | think that's going to be very
drug- speci fic.

DR. WATKINS: Because ny interpretation is
that Merck was being asked to do sonething that
they felt they couldn't do, not that this was
sonet hing that you wanted to do and coul dn't do.

DR. GOTTESDI ENER:  Could | respond to
that? The answer is Merck has not yet been asked
to do that for a specific conmpound. There are
ot her nenbers of industry who have told ne that
they have been asked to do that, specifically in

relationship to a QIC study, or at least it's been
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proposed.

In at |east the one case | know the
details of, the conpany was able to convince the
agency that in the end, it really didn't nmake a | ot
of sense, because again, this is anecdotal, so |I'm
not sure |'mcapturing everything, but the idea was
that the particular risk of QIC effects for that
particul ar drug appeared a little nmore renote than
nmost, and | think in fact, the agency nust have
made a decision that in this particular case, the
ri sk-benefit of going to those high doses didn't
qui te exist.

I do think that the issue of, though, how
hi gh you're going to go in the QIC studies is
sonet hing that every conpany faces every day, and
think as nmentioned, there are many ways to get
those kind of margins overall. But it's clear that
there are situati ons where without these kinds of
what | still call extraordinary efforts, it may or
may not be possible to do so, and then, | think the
question is what are--as Dr. Lesko said, what is it

you're worried about, and how concerning is that
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i ssue overall?

I think Merck, as well as other conpanies,
would say that if there were a very specific issue
that needed to be addressed to use a drug safely,
such an approach nmight very well make sense. But |
personal ly believe that those exanples are very far
and in between.

DR. VENI TZ: Anything el se?

[ No response. ]

DR VEN TZ: Okay; then, let's take our
| ast break for today. W'Il reconvene at 4:00, and
the Conmittee will discuss the 11 questions put in
front of us.

[ Recess. ]

DR VENITZ: Al right; our final task for
today is to work through 11 questions that Dr.
Huang has put in front of us. And the way 1'd |ike
to nmanage that, 1'd like for Shiew Mei to introduce
each question with help of at |east one of our
Comm ttee nenmbers, and then, have a brief
di scussi on before we vote. And just like we did

this nmorning, I'mgoing to have to go around the
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table, nmake a voice--collect voice votes and then
tabul ate them

So, Shiew Mei, go ahead.

DR. HUANG Al right; thanks, Jurgen

Qur first question: the next few
questions will be related to inhibition of CYP
enzynes and transporters, so the first question is
related to inhibition of CYP enzynes.

So based on what we have said in the
concept paper, we say five major CYPs are inportant
to evaluate for inhibition. So if a new nolecul ar
entity is not an inhibitor of the five major CYPs,
based on in vitro data, then, there is no need to
conduct in vivo interaction studi es based on these
CYPs.

DR HALL: So could you define "not"?

[ Laught er.]

DR. HUANG | nean, one approach is to use
the | over Kl ratio, and the other one is to use
the rank order. The approach | have nentioned, we
do not say it very clearly on. W didn't

specifically say if | over Kl ratiois 0.1, then,
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there is no need to inhibit, although we did
mention if the ratio is 0.02, you definitely do not
need to evaluate. And further, we have tal ked
about using a rank order. |If a nore potent or
smal l er KI were used, you don't see any inhibition
in vivo, then, you do not have to do the others.

DR HALL: But the rank order, you have to
do a study in vivo, right, based on the rank order
approach so--

DR HUANG Right, so if we use our
definition, we could vote; you could answer a
question based on our ratio, | over KI, of 0.02, or
you can--at 0.1. So maybe when you answer, you can
say yes for 0.1, no for 0.02 if we come down to
that it's a critical issue. That would be very
hel pful for us al so.

DR. VENITZ: So we do allow yes buts? |Is
that what you're saying?

DR. HUANG No, |'m saying since Steve,
Dr. Hall, has asked ne to define what in vitro
data, and we always look at | over KI, and I we

have defined as CMAX at steady state at a hi ghest
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dose, projected CMAX, and it's a total
concentration, not free concentration, versus Kl
So sonetimes, we use | C50 when Kl is not avail able.

And so, currently, it could be interpreted
that we set in our concept paper a ratio of 0.02 or
|l ower. We would not need a study. And | think Dr.
Hall is bringing up another issue. Perhaps that
nunber is too conservative. Maybe we shoul d | ook
at 0.1. So | would recomend that you could amend
your answer to say | would say yes if the ratio is
0.02. But it's better if it's 0.1

DR SADEE: So, let nme clarify. [|'mnot
quite sure. Then, there's no need to conduct in
vivo interaction studies. Does that also include,
wel |, PGP or--

DR. HUANG No, just CYP interaction
st udi es.

DR SADEE: So if we know about a conpound
that is netabolized by these enzynmes, but we--we
woul d have to know that there's no other possible--

DR. HUANG Here, we're tal king about--the

gui dance tal ks about the effects of a new nol ecul ar
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entity on others; also, others on this enzyme. And
right now, we're tal king about the effect of this
new nol ecul ar entity on ot hers.

DR. SADEE: Ckay.

DR. CAPPARELLI: Just a clarification of
downstream fromthat, naking the answer no. If |
recall, there's pathways, then, though, to screen
in popul ati on approaches or potentially other
nodal ities rather than a straight, you know, in
vivo study of a specific substrate.

DR. HUANG Yes, |I'd like to clarify.
This is only one approach. So you could use
popul ation kinetics or other specific studies to
say there is no interaction. But |'m saying we
could extrapolate fromin vitro when using | over
KI ratio. Wen there is no inhibition, then, we do
not have to do a study in vivo

One of the coments that |'ve heard from
outside FDA is that the drug may affect
transporters, and that indirectly affects
met abolism And so, that's one of the reason there

i s some suggestion that even though it shows a drug
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may not affect this CYP enzyne, but if through
affecting transporters, they may still affect the
CYP enzynes. So that's one of the reasons

everyone's throwi ng the question

DR VENITZ: So how do | vote if | believe

that in vitro trunps in vivo? In other words, if

have evidence in vitro that there is no inhibition,

that there is no necessity for an in vivo study,
how should | vote? Because | think that's what
nmost of us agree with, but |'mnot sure howto
vot e.

DR, HUANG \Well, you're saying nost

peopl e agree?

DR. VENITZ: No, I'msaying |'mnot sure

how | can vote on your question, but | know what
believe: | believe that if you have in vitro

evidence that there is no inhibition, that there

shoul dn't be any necessity or any need to do an in

Vi vo st udy.
DR. HUANG Right, for inhibition, yes
DR VENITZ: |If that's what | believe,

should | vote on this question?
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DR HUANG Yes

DR. VENI TZ: Ckay.

DR SADEE: But | think you have to add
there, there's no need to conduct in vivo
interaction studi es based on these CYPs targeting
only these CYPs.

DR VENITZ: That's what it says.

DR. SADEE: Ckay; well, if it's clear--

DR VENI TZ: Ckay; so everybody then
under st ands the question

Ckay; then, let me randomi ze the way we
vote, because | was advised by our statistician
that | was biasing the Cormittee

[ Laught er.]

DR VENITZ: So let's start with Dr.
Wat ki ns.

DR. WATKINS: | agree with that statenent
as a general statenent. | could think of specific
i nstances where even if you didn't show inhibition,
it mght be prudent to do an in vivo interaction
study. And the other thing is just to enphasize

that the devil is in the details. For instance,
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we' ve tal ked about, Shiew Mei, it's standard, |
believe, within industry to use two different
substrates for 3A4 and in vitro studies, a big one,
alittle one, reflecting the fact that it can act
like two different enzynes.

And since that survived through the Basil
consensus and the PhRMVA docunent, there woul d have
to be new data, | would think, to take it out of
the FDA' s gui dance now, which then |eads to the
probl em what do you do with that information if one
substrate group inhibits and one doesn't?

I mean, those sorts of details, | think,
will conme back as industry response. But as a
general statenment, yes.

DR VENI TZ: Dr. Sadee?

DR SADEE: | think | agree with it with
some hesitation, you know, that it doesn't state
that you don't need to do in vivo interaction
studies. It's just that you don't need to do it
for that reason. So if | understand that
correctly, ny answer is yes.

DR VENI TZ: Dr. MLeod?
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DR MCLEOD: Yes.
DR VENI TZ: Dr. Jusko?
DR. JUSKO  Yes.
DR VENITZ: Dr. Hall?
DR HALL: Yes.
DR VENITZ: Dr. G acomni?
DR G ACOM NI :  Yes.
DR VENITZ: Dr. Derendorf?
DR. DERENDORF:  Yes.
DR VEN TZ: Dr. Davidi an?
DR DAVIDIAN. [I'Il abstain as a

statistician here who doesn't have the expertise to
j udge.

VENI TZ: Okay; fair.

D Argeni 0?

D ARGENI G  Yes.

VENI TZ: Dr. Capparelli?

CAPPARELLI:  Yes.

VENI TZ: Dr. Bl aschke?

BLASCHKE: Yes.

VENI TZ: Dr. Barrett?

T % 3 3 333D

BARRETT: Yes.
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DR VENITZ: And | would add ny yes, but I
don't--

[ Laughter.]

DR VENITZ: --1 don't like the way you
define absence of inhibitionin vitro. 0.02 to ne
is too conservative

DR. HUANG. (Okay; before | go to the next
question, | just want to clarify: in our concept
paper, we did recomrend to use two different CYP3A
substrates, and if either of them shows positive,
then, this, then, you would need to do an in vivo
st udy.

The next three questions are related to
PGP transporter, and this was a very statenent from
the April discussion of this Committee that if a
new nol ecular entity is an inhibitor of PGP in
vitro, then, there is a need to conduct an in vivo
study using digoxin or other suitable substrates.

DR VEN TZ: Ckay, any discussion?

DR. DERENDORF: I think we have to define

[ Laught er.]
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DR. G ACOM NI : Shiew Mei, are we going to
use the sane | over Kl in the same way, in the sane
spirit that we do?

DR HUANG Well, for the PGP, what we
have seen, at least, in the subm ssions is you use
the in vitro systemsuch as CAPQ2 or other system
where you look at Ato B--or, I'msorry, this is an
inhibitor, so you'd | ook at the effect on digoxin,
a | abel ed digoxin transport, and when there is an
ef fect, which we do not define, but you could | ook
at, such as quinidine effect, as a positive
control

I nean, we did not specify the detail in
this guidance, but if the Cormittee thinks it wll
hel p to have a detail ed appendi x just |ike we have
for the CYP enzyne, we could do that. W have not
done it, because as we have heard earlier, there
are different ways of conducting it. There's not a
st andardi zed way, although based on the di goxin
study, we often can conclude that this drug is an
i nhi bitor of PGP, based on its effects on digoxin

or other substrates transport.
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DR. DERENDORF: But you need sone
quantitative cutoff here, some quantitative cutoff
to make that decision whether it is or it is not.
So what woul d that be?

DR. HUANG Okay; we have not specifically
stated, but usually, when we have this subm ssion,
it will say this is an inhibitor, based on either a
statistically pure t-test. | nean, that's what we
have seen in the subm ssion, to showthere is a
difference in the transport, Ato B, Bto Afor the
digoxin or conpared to a quinidine effect, and it's
conparabl e, or maybe a certain percentage of it.

DR DERENDORF: But that wouldn't really
be consistent with the first approach, because
there, we standardize it to the I, to the
concentration that we have, so | think we need to
do that as well.

DR HUANG = Ckay.

DR G ACOMN: | nmean at |east be
measuring in the therapeutic range, you know,
somewhere in the therapeutic range and then | ook at

the inhibition then.
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DR. HUANG |'msorry; for some reason
standing here, it's hard to hear.

DR GACOMN: So I'mjust saying, I'm
just agreeing with Hartnmut that in fact, it's good
to at | east standardize that in sone way. So
Ii ke your idea of conparing, having a conparison
wi th quinidine and dig, that conparison, but | also
like the idea of, you know, naking sure you're in
the therapeutic range, where you're seeing an
inhibition in and around this. | kind of like
over Kl as being just sort of a guidance.

DR. HUANG  (Ckay; so, should I anmend the
question so that it would be sinmilar to the first
one, that we are going to reconmend sonething on in
vitro data? W probably will use | over KI, the
rati o, and suggest, say, for exanple, with--this is
what you see, and conpare to a standard. Then,
based on that, we'll cone to this question.

So | guess the recommendation is we have
somet hing in our concept paper, in the gui dance.

DR HALL: | think staying away fromthe

phrase therapeutic range woul d be good, because at

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (348 of 429) [12/10/2004 3:31:30 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

349
this point, they have no idea what the therapeutic
range would be at this point in the history of the
drug, right?

DR. WATKINS: The other part of that is
the choice of probe, and | think if you say digoxin
or other suitable substrate, everyone will do
digoxin until there are other suitable substrates
in the docurment. And, you know, it's a dil emm,
because digoxin may be the best substrate, but we
know it's transported by other transporters.

Furt hernmore, you give, you know, a tenth
of amlligram and it all gets in. So it gets by
an absorpti on MDR-1 gene product, p-glycoprotein.
So there's some intuitive di sconnect about using a
digoxin, and you're clearly not evaluating the
i ntestinal conponent, and whether sonething el se
I'i ke fexof enadi ne woul d be better; you know,
unfortunately, we still don't know the answers to
it, and that's the reservation that | have at this
st age about recomendi ng, you know, an in vitro-in
vivo algorithm But | don't know the alternative;

| don't know what el se to do
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DR. VENITZ: And that's exactly the reason
I"mgoing to vote against this question. | don't
think the science is there yet. | don't think we
know necessarily which in vitro transporter--not
transporter but probe substance to use. |'mnot
sure whether digoxin is the nost informative
clinical substrate, so maybe in a couple of years,
we'll know that. Right now, | don't think we can
make the sanme junp that we make in terns of your
question one.

DR. HUANG Yes, in the current
submi ssi ons, we have seen studies done with digoxin
and f exof enadi ne.

DR GACOMN: Can | comrent on that
al so, on the digoxin?

DR. VENI TZ: Absolutely.

DR GACOM N : | nean, digoxin, there's
multiple lines of evidence, certainly, that it's a
PGP substrate: «cell culture, knockout nouse;
there's a quinidine interaction that's gone
through--in nmy mnd, it goes through sort of all of

the tiers in terns of |evels of evidence in terns
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of whether it is, it's not metabolized, so it's an
i deal substrate to use, and then, the specific
inhibitors, even if they have studies of the
drug-drug interaction in a knockout nouse, which
they're | ooking at quinidine-dig interaction, and
the quinidine-dig interaction doesn't occur in the
knockout nouse, and it does occur in the wld-type
nouse.

So that, again, suggests that that
particular interaction is pretty--

DR. VENITZ: | don't doubt that digoxin is
an in vitro and in vivo PGP substrate.

DR. G ACOM NI :  Ckay.

DR. VENITZ: It's just that the main thing
that we're concerned about is PGP as it relates to
drug absorption, and | don't think that's where the
maj or - -where digoxin has a problem Digoxin has a
variability of 70 to 90 percent.

DR G ACOMN: Right, right.

DR. VENITZ: So | don't think that's the
best in vivo substrate to find out whether some in

vitro inhibitor is actually going to change
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protease inhibitor absorption. That's my concern

DR. G ACOM NI :  Ckay.

DR VENITZ: So |I'm not doubting that
digoxin is a PGP substrate, but | don't think we're
testing for absorption interactions, which are the
ones that |'m personally nbst concerned about.

DR G ACOMN: But then, in the absence
of that, | nean, if you don't put something in the
gui dance, then, even a dig study isn't even done at
this point, because this is a recomendation to say
that we need a clinical study. |If you' ve got a PGP
substrate inhibitor, your eneny is that PGP
i nhi bitor.

Shoul d you carry out a clinical study with

di goxi n- -

DR. VENI TZ: WMaybe in a couple of years,
we'll find fexofenadine or sone other node
substrate is a better one. Maybe we'll find better

ways of assessing the in vitro potential to
i nteract.
DR BARRETT: | think the origina

intention of this was to be purposely vague so that

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (352 of 429) [12/10/2004 3:31:30 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

353
you would have a little bit of freedomto define it
as you saw fit. So, you know, even though the
original coment was to standardi ze between the
first two questions, it nay be witten okay as far
as the spirit of being able to reconmend, assuning
t he sponsor has done sone studies here, not to do
an in vivo study, assum ng they have sone
compelling data on the in vitro side

DR. SADEE: Your concern may be nostly
related to bioavailability, but this also relates
to other endpoints, such as do you get your drugs
into | ynphocytes in H'V patients, and that may be a
very large effect. You cannot assess this with
phar macoki neti cs necessarily.

So is that--you're only tal king here about
an in vivo study that includes neasurenent of drug
Il evel s in plasma and area under the curve; is that
correct?

DR HUANG Yes

DR. SADEE: And if you have that, say, you
know certain target tissues, you would not

necessarily consider that--
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DR. HUANG Right, right, and just to
remind the conmittee that there is sone
recomendation fromthe April neeting that digoxin
even is not the perfect substrate for PGP for al
the reasons we just heard, because of the clinica
significance on the change in digoxin, and that
was, at that tinme, digoxin was proposed as one
substrate to consider if the drug is a PGP
inhibitor. | know not everyone fromthat conmttee
was here today, are here today.

DR. VENI TZ: Ckay; any other comments,
questions?

Then, let's go the opposite way. So, Dr.
Barrett, you go first this tine.

DR BARRETT: Yes.

DR VEN TZ: Okay; Dr. Bl aschke?

DR. BLASCHKE: Yes.

DR VENITZ: Dr. Capparelli? QOops; sorry.
DR CAPPARELLI: Took ny spot.

DR. VENITZ: 1'm going al phabetically

according to the seating order.

DR BLASCHKE: M answer is yes, but |
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woul d al so just comment that | think that there's
been a couple of inportant points made, and that if
a drug is a PGP inhibitor, there may be a | ot of
other kinds of clinical studies that might fall out
of that, as was suggested, perhaps those that
affect drug transport into cells, et cetera. But I
think this is an appropriate place to start.

DR. VENITZ: Dr. D Argenio?
D ARGENI O Abstain.
VENI TZ: Dr. Davidi an?

DAVI DI AN:  Abst ai n.

S I

VENI TZ: Dr. Watkins?
DR WATKINS: Yes, if it is further
quantified what degree of inhibition and at what

concentrati on.

DR VENITZ: Dr. G aconini?
DR G ACOM NI :  Yes.

DR. VENITZ: Dr. Hall?

DR HALL: Yes.

DR VENI TZ: Dr. Jusko?

DR. JUSKO  No.

DR. VENITZ: Dr. MLeod?
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DR MCLEOD: Yes.
DR. VENITZ: Dr. Sadee?
DR SADEE: Abstain.
DR VENITZ: Dr. Watkins?
DR. WATKINS: Yes, and just to commrent,

was gl ad Shiew Mei clarified that, because

renenber when the first gui dances were put

together, the point was nade that the FDA has to be
concerned about safety and should not be dictating
science, and in that sense, digoxin is a very

rel evant interaction. A lot of people on it;

neur ot herapeutic index. And so, it's a reasonable
substrate fromthat aspect, although
scientifically, it's not perfect, so yes.

DR VENITZ: Al right; and ny |ast vote
is a no, which according to ny count, gets us two
noes, three abstains and ei ght yeses.

Ckay.

DR. HUANG Yes; the next question is
about a new nol ecular entity as a substrate for
PGP, and | need to clarify this here. Wen we have

the concept, when we have the guidance, we woul d
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tal k about how do you deternine as a substrate, and
this would be one of the ways is to | ook at one of
cell systens and look at Ato B, Bto A base
|ateral to applicable transport and | ook at the
di fference between these two.

And so, if you deternmine it to be a
substrate in vitro, and actually, the next two
questions are related: nunber one is to consider
the CYP3A status in making the recomendation, and
then, nunber two, the question is whether it's
proper to eval uate PGP-based interaction when the
new nol ecular entity is a substrate. So they could
be comrented together. And when you say yes and
no, | think it's probably nmore informative to al so
di scuss the exanpl es we used here, whether these
are appropriate exanples to give.

DR. VENITZ: Any comments?

DR G ACOMN: Yes, so, in terms of three
and four, when you conduct a clinical study, what
we would be interested in at that point when a
clinical study is conducted is since this is the

substrate is what the inhibitor is, what inhibitor
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to use in a clinical study. And since, of course,
this is one of those cases where we're going to
have to use an inhibitor that's going to be an
i nhi bitor, probably, of a transporter and an
enzyne, PGP and CYP3A4, for exanple, sonething like
that; so | guess | want to say that fromny point
of view, three and four are hard to pull apart, you
know, because | don't see that | could pick an
inhibitor for three that didn't work for four. So
I would lunp the two together, whether your NME is
a substrate of PGP al one or whether it is a
substrate of PGP and a CYP 3 and 4.

DR. HUANG One of the reasons | did that,
because if this drug is a substrate of 3A, when we
assess interaction, we would recomend to use a
strong i nhibitor.

DR. G ACOM NI :  Ckay.

DR HUANG The inhibitor that we
recomrend in question three, four, they're not
strong 3 inhibitors.

DR. G ACOM NI : Ckay; okay.

DR HALL: So | guess it again comes down
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to the details of whether such--whether there are
such inhibitors that can be used in sone sense
ethically in these types of studies, and, you know,
ritonavir, for sure, there are concerns with it.
We' ve heard cycl osporin, verapam |, there are
concerns with those that the I RBs commonly express,
and so, in practice, | think there are sonme issues
with this.

I think, you know, the general principle
of the question, | don't think people would
di sagree with. But whether you can execute that on
a large scale is another issue. And |'m not
convinced that these are reasonabl e choi ces of
inhibitors to be used for these types of questions.

DR. HUANG Yes, one standard for us to be
putting on sonething the guidance to nmake a
recomendation is we have to have sonething that is
a general inhibitor that we will agree to, and it
can be used in a study. So if none of these are
practical inhibitors, then, we probably woul d not
be able to put that in the guidance or

reconmendat i on.
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DR VEN TZ: And that nmeans we should vote
no, right?

DR HUANG |If we couldn't think of any,
or we could put in a general statenent instead of
putting the exanples if these are not--well, one
question is we have to agree that when we found
that a drug is a substrate, then, we would
routinely conduct a study in vivo. That was one of
the inportant questions.

DR VEN TZ: Any other coments?

Go ahead, Terry.

DR BLASCHKE: Well, just a comment about
the ritonavir. | think single dose ritonavir,
Steve, would not be a concern; certainly not a
mul tiple dose study with ritonavir, but certainly,

I think a single dose study with ritonavir woul d
not be a safety concern

DR HALL: Would that work, though, to get
the full interactive effect of ritonavir?

DR. BLASCHKE: W' ve done singl e-dose
studies with ritonavir |ooking at interactions, and

it's certainly a potent inhibitor even with a
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single 400-mlligram dose, yes.

DR. CAPPARELLI: But there still is a
specificity issue with ritonavir. |In terns of
dependi ng on the conpound that you're | ooking at,
it's not just 3A and PGP, so you still have those
i ssues of what's, you know, how do you apply the
results that you get.

DR. WATKINS: Can I--yes, just | realized
it was helpful to me to think about, you know, why
we' re being asked these questions. So with
di goxi n, you know have a PGP inhibitor. You go to
a digoxin study. |If it's a negative interaction
study, unfortunately, it doesn't mean you won't
inhibit PGP in the intestine and other things. But
here, | think the inplication is if you have a
substrate for both PGP and 3A4, and you don't have
an interaction with ritonavir, you can stop. There
are no nore rocks to turn over. That's the end of
the drug interaction considerations.

And | actually agree with that. But |
think that's the question. And then, the next

thing is if it's a PGP substrate but not 3A4, of
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course, you could do ritonavir again. But being a
little nore specific, again, sticking with
clinically relevant interactions, you do the
cyclosporin study. |If that's negative; you're
done. You don't have to do anything else. And
think I agree with that, too.

DR. HUANG Yes, one of the reasons we put
in cyclosporin here for discussion, because it
affects a lot of transporters, not just PGP. And
so, as you said, if you do a study, and it's
negative, it's a very good information

DR. WATKINS: Wth a positive control,
obviously. You've got sone other probe; you're
showi ng that cyclosporin got in the right place in
the right concentrations, et cetera, but--

DR HUANG Right, right.

DR. VENITZ: So is this question, then,
supposed to read if the NME is not a substrate for
PGP and not a substrate for 3A4, no clinical study
wi Il have to be done? Because | think that's what
| heard you say, Paul, right?

DR. WATKINS: Yes, | think we already
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decided that, didn't we? | mean--oh, | guess no,
we didn't. You're right, no, no, we didn't decide
t hat .

DR VENI TZ: We tal ked about inhibitors;
we didn't tal k about substrates.

DR WATKINS: That's true

DR. VENITZ: So are we here saying if the
invitrois negative, stop; no further clinica
study? Are we saying if the in vitro is positive,
a clinical study has to be conducted? Because
that's the way | read this question.

DR, HUANG Right, but Paul was goi ng one
step further: if it's a substrate, and you did a
study with a cyclosporin or ritonavir, then, you're
pretty confident that other future transporter
inhibitors will not have an effect. |It's just
cyclosporin and ritonavir inhibits a | ot of
pat hways, not just PGP.

DR WATKINS: In other words, it doesn't
matter that it's not specific; it's just the
maxi mum way to knock out those two pathways. And

if that has no effect, and the study is done right,
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you' re done. You don't have to do anything el se.

DR. BARRETT: Shiew Mei, it strikes nme
when | |l ook at the questions that there's a
decision tree that's going to fall out of this,
assunming that the yeses and noes fall in the right
path. And if you coul d superinpose history on top
of what you're going to conme up with at the end of
this, is there some idea of the sensitivity and
specificity of what that kind of a proposal would
| ook like, or can you do a kind of scenario testing
to this? | mean, you have the benefit of |ooking
back on a | ot of devel opnent prograns that have
made it to market.

So if you |l ook at the decision tree based
on, you know, taking away those kinds of studies,

you know, would you arrive at the right--where you

think you want to be, | guess, with this kind of a
gui dance?

DR HUANG | think this will be the
begi nni ng of gathering sone information. | don't

think we are at the stage yet that once you did a

study, if it's a positive, what else do you need to
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do? | mean, with the cyclosporin study, if it's a
positive, you probably will report this in the
| abeling. |If it's negative, you could say a | ot of

things that it does not affect, and probably, the
other PGP inhibitors will not be able to--

DR BARRETT: You know, | know you're
laying this out prospectively. This is sonething
we want to put forward as, you know, noving
forward, but if you applied this kind of an
approach back to historical agents, where you had
the benefit of in vitro signals and in vivo
studi es, you know, | just wonder where you think we
woul d end up. Do you have that kind of
i nformati on, or has the working group | ooked at any
of that?

DR. HUANG W started to construct a
deci sion tree based on in vitro and how t hat
conpares with digoxin; then, we decide whether to
do an in vivo. But once we reach an in vivo, we
haven't had enough information to say what to do.

For CYP3A inhibition, it's very easy. W

say if there's no interaction with nedazol am you
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stop. |If it does, then, you continue with other
sub, like, sensitive substrates or other
coadni ni stered drugs. And we do have that |ayout
in our good review practices.

For PGP, we don't have that, partly
because many of the inhibitors that we're talking
about are not specific for just PGP, but | would be
happy to have any input fromthe Comm ttee nmenbers.

DR VENITZ: Are we ready to vote?

Go ahead.

DR. JUSKO When | | ook back at your
slides and | ook at the severity of the
interactions, the first questi on we exani ned | ooked
at digoxin AUCs and the presence of quinidine, and
there's a 2.5-fold increase in AUC. So it's a
nmoderate interaction. The ritonavir interaction is
extrenely strong, a 50-fold change, it |ooks |ike
to me.

But for question four, the single
interaction, it goes back to about a 2.5-fold, so
sonme consi derati on needs to be nade upon what we're

going to learn and how i nportant these interactions
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are, and it looks like nunber three there is a very
i mportant one; but going back to nunber two and
nunber four, they're not quite so inportant that we
need to do these clinical studies.

DR. HUANG When you say number two,
nunber four, you nean the questions?

DR. JUSKO The degree of interaction
demonstrated in previous studies in relation to the
benefit gained from doing these kinds of studies.

DR. HUANG. (Okay; as nentioned earlier
di goxi n, because it's a high bioavailability and
others, so the extent of interaction may not be as
great. But we know for digoxin, 2.5-fold increase
is definitely inportant. And so far, since it's
probably the best substrate that we have as far as
PGP specificity is concerned and also the clinica
significance that the change in digoxin is
inmportant; that's why we recommended it.

But if you're tal king about the drug as a
PGP substrate, then, we don't know yet. Perhaps
the ritonavir and cyclosporin will have a very high

degree of interaction, cyclosporin and rosuvistat,

file:////ITiffanie/C/Dummy/1103PHAR.TXT (367 of 429) [12/10/2004 3:31:30 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

368
and that's one other transporter, has sevenfold
increase. So it depends on the substrate that
we' re tal king about right now W' re talking about
the new nol ecular entity as a substrate, so
depending on its kinetic or disposition
characteristic, you probably will have rmuch higher
extent of interaction conpared to digoxin.

| use digoxin just because it's what we
have. |f you | ook at fexofenadine or others, those
are nonpure PGP substrates. You night see a
different extent of interaction

DR VENITZ: That's exactly the problem!|

have with both of those questions. | don't know
anyt hing about the NVE. | don't know anyt hi ng
about the degree of absorption. If it's 90 percent

absorbed, PGP, it's probably not particularly
i mport ant.

DR HUANG But we did see--we don't know
t he mechani sm of interaction, but we know about
ritonavir--

DR VENITZ: | understand.

DR. HUANG But for ritonavir and
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vardenafil, we have 50-fold increase. Cyclosporin

and rosuvi stat, we have sevenfold. So we're seeing
a great degree of interaction, possibly because of

sonme transporters.

DR. VENI TZ: But you don't know whet her
it's based on the fact that they' re PGP substrates
is ny point, so you're using sone in vitro tests
that may have nothing to do with the interaction
that you're going to find when you | ook at
ritonavir interaction.

DR. HUANG If they're a substrate of PGP
we know ritonavir and cycl osporin, they do inhibit.

DR VENITZ: Right, but it could be that
by giving ritonavir, sonething else is going on.
They did it in--

DR HUANG Correct.

DR. VENI TZ: Ckay; the second question or
concern that | have, what is the exposure response,
and what's the side effects or the negative utility
that--what are the stakes, basically? | nean,
here, you're not |ooking at the effect of the drug

on sonet hing el se but of something else on the
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drug.

DR. HUANG Correct.

DR VENITZ: So unless you know that, |I'm
not sure whether you can give it a clear-cut yes or
no answer .

DR, HUANG Right; we definitely put that
into consideration when we interpret a drug
interaction. For a drug that's a substrate of 3A
we don't ask what is the exposure response before
we recommend an interaction study. W want to | ook
at interaction, what is the maxi mum ef fect of
interaction, and then, see whether they're within
that exposure response or not. And we don't say
that this drug has a very wi de therapeutic range;
therefore, you do not need to study an interaction

DR VENI TZ: But | think we know nore
about 3A-4 interactions than we knew about PGP
i nteractions.

DR. HUANG  Ckay.

VENI TZ: That's ny--

HUANG Al right.

3 3 3

VENI TZ: Any ot her--
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DR. CAPPARELLI: | still have a question
on the yield on nunber three, and, you know, if you
really | ook at 3A substrates, are you really going
to catch anything extra by doing a ritonavir
interaction study? In other words, are there
exanpl es where doing these interaction studies
surprises you and shows you no interaction?

Because the single dose PKis not going to reflect
what's going to happen in any clinical situation;
in other words, it will show you sort of the

maxi mal effect of wiping out a ot of systems, but
it's not going to tell you--you know, |'m wondering
if it's going to tell you enough to really justify
that study versus doing sonething nore specific and
nmoving on fromthere.

DR. HUANG Right. But doing a single
dose study might be able to tell us whether there's
a pharmacoki netic interaction, and we nay not be
abl e to assess a dynamic or other additiona
response. W know t hat.

DR VENI TZ: Ckay; are we ready for a

vot e?
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Then, let's start with Dr. Watkins:
question nunber three.

DR WATKINS: Yes; do themone at a tine,
or should |I do four with that?

DR VENI TZ: Do both of them

DR. WATKINS: | would say yes to both, and
the only suggestion | would have, and | understand
the probl em probably with doing it, is having been
involved with certain drug approvals, often, the
interpretation of guidelines differs not only from
company to conpany but even within the agency.

So | woul d suggest rewording. It says
that you should do this. | would say that if you
do this, and it's negative, you don't have to do
anything else; | nean, just to clarify what | think
is really the essence of the nessage that will get
upper managenent and pharnmaceutical conpani es very
excited about the work they don't have to do.

DR VENI TZ: Ckay; Dr. Sadee?

SADEE: So, what am | voting for?

VENI TZ: Three and four.

3 3 3

SADEE: Well, as it stands, on three,
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I have to abstain, and four, | say no.
DR. VENI TZ: Ckay; Dr. MLeod?
DR. MCLEOD: Three yes, four no.
DR VENITZ: Dr. Jusko?
DR. JUSKO Three yes, four no.
DR VENITZ: Dr. Hall?
DR HALL: Three yes, four yes.
DR. VENITZ: Dr. G acomni?
DR G ACOM NI : Three yes, four yes,

I'i ke Paul's suggestion.

T % 3 3 333D D

3

VENI TZ: Okay; Dr. Derendorf?
DERENDORF: Three yes, four yes.
VENI TZ: Dr. Davidi an?

DAVI DI AN:  Abstain and abstai n.
VENI TZ: Dr. D Argenio?

D ARGENIO.  Abstain to both.

VENI TZ: Dr. Capparelli?

and |

CAPPARELLI: Three no and four no.

VEN TZ: Dr. Bl aschke?

BLASCHKE: Three yes and four yes as

anended by Paul .

DR.

VEN TZ: Dr. Barrett?
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DR BARRETT: Three no, four no.

DR VENITZ: And | have no on three and no
on four. So we've got seven on question nunber
three; we've got seven, yes; four, no; two abstain.
Is that right? On question nunber four, six yes;
five no; and two abstain.

kay.

DR. HUANG This question is trickier
because right now, we say for inhibition
interactions, focus on the five major CYPs and
their emerging data on the inportance of CYP2B6,
2CA, UGT1Al and possibly other drugs. So this is
nmore of asking whether there are other CYPs that
seem inportant, because we know there are quite a
few drugs that are a substrate of 2CA. So whet her
it's inmportant to evaluate the inhibition
potential, of the other drugs, when you answer, you
could include others or maybe a specific set, only
certain CYPs that are inmportant to evaluate right
now.

DR VEN TZ: Any comments?

DR. WATKINS: One of the issues in the Bay
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Call litigation is whether 2CA inhibitions should
have been routinely part of drug devel opment back
in the, | guess, the mdnineties, and it would
certainly seem for those who don't know,
genfibrizol inhibiting 2CA appears to be a rel evant
mechani sm for the rabdonyalisis there. And it
would seemto nme if you knew and denonstrated that
your drug was |argely metabolized by 2CA, it would
now be inconprehensi bl e why you woul dn't do
interactions at least with genfibrizol.

So certainly, for 2CA, it would seemto ne
that shoul d be part of the guidance.

DR. HUANG W actually have a case where
we did reconmend a study with genfibrizol with a
2CA substrate. And now, the question is if a new
nol ecul ar comes in, do we need to ask routine
evaluation of in vivo interaction with CYP2CA
substrate?

DR WATKINS: So for clarification, are
you sayi ng when there's no evidence fromin vitro
studies that it's netabolized by 2CA?

DR. HUANG Yes, right now, we're talking
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about the effect of new nolecular entity on others.
If this new nol ecular entity is a CYP2CA substrate,
because they're not the substrate of the other five
maj or CYPs, and 2CA is a nmmjor substrate, then, we
woul d recomend a study with the two CYP2CA
inhibitors that based on literature data.

But nmy question right nowis if a new
mol ecul ar entity, when we evaluate its ability to
af fect other drugs, do we routinely ask to evaluate
CYP2CA?

DR. WATKINS: | think | understood it
correctly, and nmy answer would be yes, that that's
a relevant pathway for certain statins and al ready
has a track record of problenms. |It's Taxol's mgjor
pat hway; rosygl ydazone; it would nake sense to ne
to incorporate that into the docunent.

DR. HUANG So we would add to the five
maj or CYPs per haps CYP2C8?

DR. WATKINS: | would say so, yes

DR. VENI TZ: \What woul d be your UGI1Al
i nhibitor that you would recommend be studi ed?

DR HUANG Right, actually, | would not,
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but this is throwm out as a question partly because
we haven't seen significant interaction. | think
earlier on, there was a question about UGT1A1l
i nhibition or actually this norning about
irinotecan. | don't think we have seen an
i nhi bitor which can deplete the activity as much as
a poor metabolizer status that woul d cause the
depletion of the UGT activity, so we have not
putting that as a recomendati on of evaluating a
drug's ability to inhibit UGI1AL.

DR. VENITZ: You want to take it off the
question, then?

DR. HUANG We could, unless there are
ot hers.

DR MCLEOD: Is it known how many
conpani es are not currently screening for these
three? Because nany conpani es are already | ooking
at these three because of the known pol ynorphi sns
and trying to predict risk.

DR. HUANG For a new nol ecul ar entity as
a substrate of these, yes. This has been done.

But as routinely to evaluate its ability to inhibit
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these, no, not consistently. And the latter one is
my questi on.

DR, MCLEOD: Right, thank you

DR SADEE: | think that clearly, we
shoul d be sonmehow going on record to say that the
potential for interaction should be assessed.

Whet her we woul d want to reconmmend for all these
three genes and their products to recomend
clinical drug interaction studies, that's a
different question. But | think we need to go
forward and say these are inportant potential
factors in drug-drug interaction.

So in particular, if we don't have any
inhibitors, it would appear to be difficult to
recomrend at this point clinical studies.

DR VENI TZ: Larry?

DR. LESKO Yes, | just wanted to nake
sure | understood Paul's coments, because | don't
think this fits the Bay Call situation, because the
question, as ShiewMei's asking it, is if | have a
drug that is a substrate for these enzynes, not a

substrate affected by another drug for these
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enzynmes. So, in other words, if the eneny was a
substrate for these enzynes, would you want to do
clinical studies based on the in vitro? Isn't that
what you just said?

DR. HUANG No

DR LESKGO (Okay; could you just rephrase
that so | understand the question?

DR. HUANG Well, in our guidance, we
actually said as a substrate, it's inportant to
study other than the five major CYPs, because if
there are not substrates for those five mjor CYPs,
you need to evaluate, for exanple, 2B6, 2C8 and
others and UGT 1Al1. You need to know if it's a UGT
substrate, so later on, we can see the variation in
genetics, how that affects the pharnacokinetics.

But right now, |I'm asking whether it's
prudent to reconmend routine evaluation of a new
nmol ecul ar entity's ability to inhibit--that's not
the same as the substrate--to inhibit these
enzynes.

DR LESKGO Yes. That's ny point. Bay

Call didn't inhibit genfibrozil. It was the other
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way around.

DR. HUANG No, no, no, but Bay Call,
cerebrostatin is being found to be a substrate of
CYP2C8 and other transporters and UGI. So
genfibrozil would affect the part of the
interaction of genfibrozil and cerefostatin could
be through CYP2CS.

DR. LESKO Well, creating the scenari o,
the scenario is the cerebrostatin is the new
mol ecul ar entity, and the question is does that
af fect the netabolism of other previously-approved
substrates for these enzynes?

DR HUANG Right; it would not.

DR. LESKO  Yes.

DR HUANG But to come back to Paul's
guestion, now, with a new nolecular entity such as
cerebrostatin, if we have, if we knowthat it's a
CYP2CA substrate, based on the new concept paper,
we woul d have recommended a genfibrozil type of
study. W did have that statenent in our guidance,
our concept paper. W have said that if it's a

substrat e.
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DR LESKO Right.

DR. HUANG But as an inhibitor, okay, if
cerevosin is right here, other drug that's being
approved which may affect its, okay, say it's 2CA
or many of these glydazones, they're CYP2CA
substrates. So if another NME that we're
reviewi ng, should we ask that it be evaluated as an
i nhi bitor of CYP2CA, because they may interact with
many of the gl ydazones?

DR LESKO Yes; it's just two different
questi ons.

DR. HUANG But |'m asking this question,
not the other question.

DR. LESKO The new nol ecul ar entity coul d
be the so-called offending drug, or it could be
t he- -

DR. HUANG Yes, offending drug.

DR LESKO  Yes.

DR. HUANG We're only talking about
of f endi ng drug here.

DR LESKG Al right; it's the offender.

DR. HUANG Yes.

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (381 of 429) [12/10/2004 3:31:30 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

382

DR. WATKINS: And just, Larry, because
it's getting late, and |I' mgetting confused, too,
about the two different things, but it would be
like if sonebody devel oped a new genfibrozil which
was an inhibitor of 2C8, and that appears to have
contributed to the recall of Bay Call because of a
drug interaction, and so, we already have a
precedent that caused a serious problem it only
makes sense to ne to included 2C8 inhibition in
the, you know, the next test tube and the |ine of,
you know, reconbi nant enzynes.

DR GACOM N : It says clinical study.
It's not whether to put it in the test tube.

DR. WATKINS: Al right; so you meant in
terns of comng up with specific probes for 2C8,
for instance?

DR. HUANG Yes, and |I'mactually asking a
general question: should we evaluate the other
pat hway besi des the five nmajor CYPs?

DR. WATKINS: kay; because that's the way
she rephrased the question is that we know 3A4, you

know, 1A2, et cetera. Should we be adding 2B6 and
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2C8 all the way back to everything? And ny answer
is yes, that should be done, and I think an in vivo
study shoul d be done if there's evidence of
inhibiting 2C8 in vivo. So I'mjust going to carry
it, like, 3A4 through the whole process. That's
what | neant, anyway.

See, | realize this says just clinically
but - -

DR HUANG But it's clear based on what
you sai d.

DR. WATKINS: Whereas 1Al and 2B6,
think, is nuch less clear, but 2C8, there's a track
record

DR. HUANG Thank you

DR HALL: | think given, of course, that
it passes the test of your definition of not or
is--

[ Laughter.]

DR HALL: So if the | over Kl ratiois a
certain nunber, then, whether we have ot her
inhibitors of 1A1 or not, the new entity would be a

good inhibitor of 1Al predicted fromthat in vitro
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study, correct?

DR. HUANG 1A1? You're talking about
UGT1A1?

DR HALL: The UGT1A1, for exanple.

DR. HUANG Yes.

DR HALL: So, you know, in 2B6, even
though there's not many 2B6 substrates that are
sufficient, if you were to coadmnister it with
one, you would be concerned if the | over Kl ratio,
however we define it, is sufficient.

DR HUANG Right.

DR HALL: So | don't see why these would
be special. You would sinply treat themjust |ike
3A

DR HUANG Right. One of the reasons we
put it this here, in order for us to put in a
gui dance, we need to have probe substrates,
inhibitor, inducers to recommend. So if we have a
good probe to recommend, then, we would put it in
the guidance. |If we don't have a good probe--we're
tal ki ng about netabolizing enzynes, not the

transporters--then, we usually do not. But we did
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put in 2CA, 2B6 substrates and inducers. | don't
think we have an inhibitor for 2B6 yet based on our
di scussion in Novenber. But | know what you're--|I
under st and your conments.

DR SADEE: But | think there needs to be
anot her qualifier here. Those are m nor
cytochronmes in ternms of quantity, and if a conpound
is a substrate for 2C8, let's say, and it's also a
good substrate for 3A4, then, it doesn't mmke any
sense to study this in further detail. So it needs
to be said that the evidence suggests that there
are substrates and that this is the nmmjor pathway
of metabolism

DR, HUANG  Correct, correct.

DR VENI TZ: Ckay; are we ready for a
vot e?

Ckay; then, | think 1"'mgoing to start
with Dr. Barrett.

DR BARRETT: Yes.

DR VENI TZ: Dr. Bl aschke

DR. BLASCHKE: As anended, yes

DR VENI TZ: Dr. Capparelli?
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have 11 yes,

DR.

CAPPARELLI:  Yes.

VENI TZ: Dr. D Argeni 0?
D ARGENI O Abstain.
VENI TZ: Dr. Davidi an?
DAVI DI AN:  Abst ai n.

VENI TZ: Dr. Derendorf?
DERENDORF:  Yes.

VENI TZ: Dr. G aconini?
G ACOM NI :  Yes.

VENI TZ: Dr. Hall?
HALL: Yes.

VENI TZ: Dr. Jusko?
JUSKO  Yes.

VENI TZ: Dr. MlLeod?
MCLECD:  Yes.

VENI TZ: Dr. Sadee?
SADEE:  Yes.

VENI TZ: Dr. Watkins?

WATKI NS: Yes.

VENI TZ: And | put ny yes in,
no noes and two abst ai ns.

HUANG  Jurgen, can | clarify,

SO we

because
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I have heard sone say yes with the anendnent. So
assune the anendnment was based on Dr. Watkins
comrent that we consider 2C87? And the others are
just as-is, correct?

DR VENI TZ: Yes.

DR HUANG  Ckay.

DR SADEE: What about the other--it has
to be the maj or netabolic pathway.

DR HUANG Right; that's on the substrate
side. Here, we're tal king about inhibitor

DR. VENI TZ: Ckay.

DR. HUANG The next question is related
to the transporters. W said does the current
evi dence support recomendati ons that drug
i nteracti ons based on other transporters, such as
OATP or MRP, be reconmended for clinical study
during drug devel opnent? And | believe because the
answers fromquestions 2, 3, and 4 are relatively
positive, so | guess we could nove on to this one.
If those were negative, then, we wouldn't ask this
question, because PGP is nmuch nore devel oped a

field.
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So | would go ahead and ask nunber si x.

DR GACOMN: | think it's hard to do
this at the end of the day, to present all of the
evi dence to suggest that sonething nmight be
clinically relevant for us to begin to put this in
the guidance. So | have sone thoughts about it,
but it's--there are sone other transporters:
OATP1B1 in particular is one that we should be
t hi nki ng about .

And what is the evidence there? Well,
there's good evidence, first of all, in cell
culture that OATP1Bl1 and the statins, interacts
with the statins. There is a genetic pol ynorphism
in OATP1B1 that has now been shown in three or four
clinical studies that when that transporter is
pol ynor phic, pravostatin |evels then go up. So
there's pol ynor phi sm evi dence; there is in vitro
cell culture evidence; there is drug-drug
i nteraction.

Now, these are, again, not clean. So you
take a drug like pravastatin. It interacts with

OATP1B1. It's not a CYP substrate. And when you
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give it with cyclosporin, whichis dirty, you get a
prof ound eightfold increase in the area under the
curve. Simlarly, pitavostatin, which is another
one which is primarily--it's not a CYP substrate.
It's primarily a transporter thing. Wen you give
pi tavostatin, when you give cyclosporin with
pitavostatin, you see, like, a four and a half fold
increase in area under the curve. So they're
increasing clinical drug-drug interactions show ng
or suggesting highly that QATP1Bl is involved, and
then, there's genetic data.

So it's one that | think we should
certainly be considering as part of this guidance.
That's one that you're asking ne to present at
5:00. And then, the other area, which | don't know
how the Committee feels about this, is just rena
transport interaction. So | had read the 1997
gui dance, and there's nothing in there about--at
least | didn't see anything in there about rena
transport interactions, and there are known
probeneci d versus penicillin, even therapeutic

interactions that people use those two drugs
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together, actually, to enhance the effects of
penicillin.

So if | have sone thoughts about, you
know, if a conmpound is secreted or if your in vitro
studi es are suggesting that they're interacting
with sone of these OATs, kidney-specific QATs,
particularly OAT1 and OAT3 or ki dney-selective
OCTs, OCT2, which is only in the kidney, then, you
may want to consider doing a probenecid interaction
study for the Nions, and then, for a CAT ion, you
m ght want to consider doing, for exanple, a
somat adi ne interaction, if that's--so those are
renal transport points, and | think it would be
appropriate to mention, at |east in this guidance.
It's drug-drug interactions that should only
concern the liver.

DR. HUANG And just to clarify, so if
we--1 mean, we do have certain studies that we | ook
at the conpetition of ectosecretion on rena
| evel s, although the | abeling only states the
drugs. W do not extrapolate to other

transporters, and we do not currently nane the
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transporters. Do you think we're at the stage to
nane the transporters when we report this type of
i nteraction?

DR G ACOM NI : Well, okay, so, for QATS,
there's a knockout npuse that when the QAT3 is
knocked out, the cephal osporin renal elimnation
goes way down. So you've got knockout nouse
studi es, and then, you have studi es show ng, you
know, certain affinities for OAT3. So those are
the two | evels that you have for QAT3

For QAT1, there's not a knockout nouse.
You just have cell culture evidence. And you know
that these anines are interacting.

DR. MCLEOD: Kathy, do you think it needs
to be so specific, though, in the | anguage?

Because you've identified several different
famlies where it's inportant. There will be nore
comng. You didn't mention the transporters, which
fromyour own work and others, are also going to be
important. | alnost think, |like, that the |anguage
needs to be nore general, saying transporters, any

transporter that's shown to be--any drug that's
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shown to be a substrate for a transporter needs to
be followed up if it's a main route of transport;
if there's sone data.

Because if we get into the point where it
has to be a--only a named transporter on the list,
even if you have it on the Wb, and it's dynam c,
you know, it's too new-the field is noving too
fast for this guidance to be changing every couple
of m nutes.

DR G ACOM N : Yes; | guess what | did
when Shi ew Mei asked ne to consult was | just
| ooked for the nost conpelling exanples, not the
ones that, you know, the field is noving fast, and
I think we woul d be changi ng every week. But the
statin interactions are pretty strong; in
particular, the statin interactions with OATP1B1
| ook pretty conpelling right now And then, of
course, the renal transport interactions, which
have been historically around for so nany years are
more or | ess conpelling.

But again, | feel like the--1, personally,

feel like it would be nice if people saw the papers
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and got the irinotecan book, you know, sonething
like that on sone of these so that they could see
the evidence thensel ves.

DR MCLEOD: And |'ve had the benefit of
seeing you present this data and ot hers.

DR. GACOM N : Right.

DR. MCLEOD: And there is very good data
for a lot of these.

DR GACOM N : Right.

DR. MCLEOD: So | think you're right that
these are at |east on people's radar screens.

DR. GACOM N : Right.

DR. MCLEOD: | think the conpani es, nost
of the big conpanies, you know, it is on their
screen.

DR GACOM N : Yes, it is, but |I don't
know whether it's ready for this guidance.

DR HUANG Just for information, we do
have--we have seen in vitro data or aninmal data on
various transporters. So the question from our
reviewers is are we ready to recommend a foll owp

when it's shown to be a substrate or an inhibitor?
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And that's why | put in this question. And these
are real -tinme review questions.

DR. VENITZ: And | guess ny sense is
think we are ahead of the science. | nean, here,
you're setting rules for large regul ated industry,
and | don't think we're there yet. So maybe if you
conme back in a year or two years fromnow, we'll
have nore information. That's ny personal opinion
We' Il have nore information. But right now,
can't agree with that.

DR GACOMN: And | think he can't agree
with it, because we didn't have the time to
present, although you didn't see the papers and al
of that, so you have to | ook at that and see where
the evidence is. But we just didn't have tine to,
because there is, on one of them at |east, there's
more and nore conpel ling evidence, but | agree.

DR LESKG Yes, one of the questions
have is how do you translate information in a sort
of cutting edge area into a label? | nean, with
the CYP enzynes that we're quite famliar with

there's studies done in vitro; there's studies done
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in vivo, and then, we |abel conpounds with
i nformati on about drugs that were not studied,
necessarily, but are part of a class of 3A
substrates that are sensitive or nodestly sensitive
or sonmething like that. So the value of the
i nformati on becones | arger in nmagnitude, because
you can extrapol at e.

My question then becones, in this area of
transporters, when you say this cephal osporin or
that cephal osporin, is it then only that
interaction that's of relevance? 1.e., can you go
beyond that to say, well, it isn't just the two
drugs | studied in the clinical study, but it also
woul d apply to this drug and that drug and ot her
drugs. Do we know enough about the information to
get nore out of the study than sinply two drugs
interact; that is leveraging the information for

t he package insert?

DR BARRETT: | cone back to Howard's
poi nt here, though. | don't know that we need this
| evel of granularity. | nean, | think if you

rephrase this in a nore open fashion, and you don't
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need to tell your child don't put your hand on the
stove if you told himnot to put it in the
fireplace. So | don't know that you need to do
t hat .

DR DERENDORF: Well, | also think that it
really depends. | think the general answer to that
is very, very difficult, and com ng back to what
was said earlier about the exposure response
relationship, if there is a likelihood that this
may be rel evant, that depending on the PKPD
properties of the conpound, it's a different story
than when | have a very safe conpound, am| really,
you know, if it happens or not, it's nice to know,
but it really wouldn't nake that nuch of a
di fference.

So | think that needs to enter the
decision tree, too, at some point.

DR VENI TZ: Any ot her coments?

kay; ready for the vote, Dr. WAtkins?

DR. WATKINS: | knowit's a tough one. |
mean, it's so clear that transporters and uptake

transporters are going to be so inportant in the
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di sposition of drugs. And to cone back to Bay
Call, there was sonme evidence of QOATP inhibition
and things. But unfortunately, the science is so
new, there aren't good probes or understandi ng of
regul ati on-specific inducers. So | think anything
nore than just encouraging, you know, nore research
inthe area is very hard at this stage. So | don't
know whet her that's a yes or a no.

| guess it's a no, because, well, | guess
we don't even have--oh, there it is, yes, because
you're saying clinical study, and | don't think we
really have the tools to clinically study it other
than maybe pravacol for 10ATP, so | guess |'m no.

DR. VENI TZ: Ckay.

Dr. Sadee?

DR. SADEE: | agree with the principle
that wherever you find a single gene product to be
important in drug-drug interactions, it is
essential to study it further. And the evidence is
begi nning to appear, but | cannot see that we can
prescribe clinical studies at this point. So

would Iike to abstain, but | |ike a nore genera
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approach here.

DR. VENITZ: Dr. MLeod?

DR MCLEOD: Yes.

DR VENITZ: Dr. Jusko?

DR. JUSKO On one hand, it seens highly
advi sable that if a drug is following a certain
pat hway, it's the mgjor pathway, that any
interactions with it should be studied. But we
haven't been gi ven enough evi dence for this whole
arena for me to say yes as yet, so |'mgoing to say
no.

DR VENITZ: Dr. Hall?

DR HALL: | think I would go with a no as
wel | given the context that others have already
nment i oned.

DR VENITZ: Dr. G aconini?

DR GACOMN: 1'mgoing to go with a yes
that there are specified transporters that we could
be | ooking--requiring clinical studies on and
drugs, specific drugs.

DR VENITZ: Dr. Derendorf?

DR DERENDORF: | go with a no unless
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there is evidence that there is a high |ikelihood,
so not as a general reconmmendati on.
DR VENI TZ: Dr. Davidian?
DAVI DI AN:  Abst ai n.
VENI TZ: Dr. D Argeni 0?

D ARGENI O Abstain.

3 3 3 3

VENI TZ: Dr. Capparelli?

DR. CAPPARELLI: For the specific
transporters listed there, | would have to say no,
but | think that the issue of putting a general
statenment in would be highly recomrended.

DR VENITZ: Dr. Blaschke?

DR BLASCHKE: | would agree with that. |
think there should be sonething in there about
transporters, sonething that can be updat ed.

DR VENITZ: And Dr. Barrett?

DR BARRETT: Yes.

DR VENITZ: And | would put ny no in with
the recomendation to maybe come back at a future
meeting and tal k about specific transporters and
probe substrates, probe inhibitors.

DR. HUANG One clarifying question, when
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Dr. WAtkins says maybe with the exception of
prevastat and QATP1Bl, is that--did you say that
or - -

DR WATKINS: Maybe. Was it intelligent?
| can't renenber.

[ Laughter.]

DR HUANG That's all right.

DR. WATKINS: | nean, that's why |'m sort
of torn with this. | nean, there is the pravaco
exanple, so there's a probe, but | don't know the
studies that have validated it. | think as Kathy
said, we really haven't heard nuch about
transporters here, so, you know, I'mall for
clinical study of these things, and that's all
can say right now.

DR. HUANG  (Ckay, thanks

DR. VENI TZ: Ckay; the final vote is three
yes, seven no, and three abstain.

DR. HUANG. The next questions are rel ated
to induction.

Ckay; so there are two questions: one of

themis on--maybe |'Il go to question A first,
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because that's how it was presented: if a new
mol ecul ar entity induction effect on CYP3A in vitro
is negative, and it's acceptable not to reconmend
in vivo studies, not only just CYP3A but also 2C9,
2C19 and 2B6; if you do not agree with 2B6, we
could take it out, because right now, we're only
recomrendi ng the major CYPs: 1A2, 3A2, 2C9, 2C19

DR. VENI TZ: Paul ?

DR. WATKINS: If | could just ask for
clarification fromJohn, actually: you were saying
that phenytoin was negative, at |east in one human
hepat ocyt e i nduction study, and you thought that
was because the hepatocytes m ght have been
maxi mal |y i nduced, in which case the positive
control woul d have been negative?

I nean, ny question is, and maybe | shoul d
put in a context, because |'ve talked to Shiew Mei
What we're really voting on here is the concept
that every single drug ever devel oped from here on
either is given to people and probes either singly
or in a cocktail are done to see if they induce it.

And if you don't want to do that, you can do
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cul tured human hepatocytes and see whet her the

i nduction is 40 percent of a positive control, and
if it's not, then, you don't have to do those

st udi es.

And since the clinical studies are further
in devel opnent and requires a | ot of drug and
everything, what it's basically saying is every
singl e drug ever devel oped from now on, you can
correct me if I'"'moverstating the case, has to go
through a human hepatocyte study at sonme point in
its devel opment. Practically, | think that would
be the outcone.

And the concern that | have is just that
I'"'munaware of the data that would really
standardi ze this thing as being a routine part in
drug devel opnent, and we heard about all of the
different cells, and if the liver is ischemc, the
pericentral hepatocytes are gone, and you just have
the periportal hepatocytes, and naybe peopl e can
cryopreserve a whol e bunch of hepatocytes from 50
different donors, so genetic polynorphisns is

i mportant, and you can refreeze the sane aliquot,
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and it will all be standardized, and it will all
make sense

But from ny perspective, | have just not
seen any data to suggest it's that robust. Now,
that woul d be acceptable in nmy opinion because
think it is the best single test for induction if
it weren't such a precious resource to us
academicians. | nean, | don't know how industry is
getting all these to do all these studies. | just
know t hat we acadeni c peopl e have a very hard tine
getting them

So | think there's a cost of, you know, of
doing this, and so, that's the basis of what I'm
saying. You nmentioned that there is a clear
clinical significant drug interaction with
phenotone. It's on a short list of drugs where
induction is really important, and didn't you say
that it was negative in a human hepatocyte culture
study?

DR. STRONG Yes, this was in some data
that Ed had in his slide. You know, | think in

most studies, you'll find that it would neet that
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40 percent criteria. | think what | was pointing

out was design of experinent is very careful, you

have to be very careful with; i.e., these

particul ar hepatocytes appeared to, you know, be

i nduced with their background or basal activity for

three or four was very high, conpared to, say, even

| ooking at the figure A which was the 2B6

So what | was tal king about was | stil
don't know what nunber quantitatively would be good
myself, and | think that's what we're trying to
di scuss here. | think a lot of it nay be just due
to the particul ar hepatocytes you' re using and the
desi gn of the study.

You were nentioning, you know, the
availability. You know, that's a question | don't
know either nyself. Certainly, folks here in PhRVA
woul d know. | agree with you that they're
expensi ve, but--

DR. WATKINS: Well the price is going to
go way up.

DR HUANG Right.

DR. WATKINS: --if we endorse this,
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obvi ousl y.

DR HUANG |'d like to clarify. The in
vitro nethodology is only one additional nethod
that we think that could be used to evaluate
i nduction, but it's not required to have hepatocyte
studi es done. It obviously can be achieved through
in vivo study. It could be a specific study; it
could be a cocktail study; it could be a popul ation
study. We're just adding an additional tool that
we think is acceptable to study.

So it's inportant to the issue that you
raised, but this is only one additional tool. So
with that, | would like to amend ny question:
based on the nmechani sm of induction that we have
heard through various nuclear receptors, | would
like to say if the induction in 3A is negative,
whi ch could be in vitro or in vivo, that we do not
need to assess 2C9 or 2Cl19, because they would have
been coinduced. So if a negative 3A could prevent
us from conducting an additional study about 2C9 or
2Cl19, that's my question

So it could be a different, because of the
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mechani sm of induction, so |I'm anendi ng ny
question, nunber eight. Nunber seven is specific
about in vitro methods, so we can cone back |ater,
but I'd like to anend ny question, so that we don't
have to be considering the appropriateness of the
hepat ocyt e preparation

DR HALL: | think again, we have to
di scuss the not or the negative part, how that's
defined. And I think, you know we could define it
rigorously like Dr. LeC uyse did, which
i ncor porated many aspects, including RNA
quantitation, which is quite rigorous and woul d be
conforting, | think. But that's an enornous
burden, then, | think, on the industry to not only
procure all the hepatocytes but to do all the other
parts to that that would nmake it a water-tight
conclusion that it's negative.

So | think again, it's one of those
questions where you really have to state what being
negative neans. What woul d you accept as being
negative?

DR. HUANG So what about if we have
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conducted an in vivo study with nedazolam and it
shows no change in nedazolam AUCs with this new
nmol ecul ar entity? Could we say that you do not
need to investigate whether this drug al so i nduced
2C9 or 2C19? And perhaps you're hinging on the in
vitro data to nmake that conclusion. 1'mdoing an
additional leap of--not leap of faith; if you I ook
at mechani sm of induction. |If they're coinduced.

DR JUSKG Wien you do inhibition
studies, you very nicely take into account an
over Kl ratio. These in vitro induction studies
| end thensel ves to cal cul ating EC50 val ues for the
i nduction, and in addition, you can bring in a CVAX
for the exposures, expected exposures in animals or
humans. It seens |ike these kinds of quantitative
i ndi ces are needed to augnent this kind of
reconmendat i on.

DR MCLEOD: W were presented with data
showi ng that hitting the nucl ear receptor caused
i nduction of 3A4 and 2C9 and a bunch of others. |
didn't renenber seeing any data saying that that's

the only nechani smfor inducing 2C9, 2Cl19, and
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what ever el se you want to wite up there.

So do you have any data to share with us
to help on the voting how-if there are any other
realistic mechani snms of induction? Because it
seens |ike there's got to be something el se.

DR. HUANG Maybe Dr. LeCl uyse can address
based on in vitro. But | think the information was
that if you induce 3A through PXR if the 2C9 and
2C19 through PXR, then, you would have seen it.

But as for other nechanisns, so far, we don't have
a drug which is a pure CAR--

DR. MCLEOD: 1'mthinking of false
negatives, basically.

DR. HUANG Right, we don't have a drug
So far, we don't have a drug that's based on in
vitro data to show that's the case. Until we have
a drug which is a pure CAR receptor effective,
then, for now, then, | don't think we'll see a
fal se negative

DR. LECLUYSE: So basically your concern
is is there sonmething that m ght be m ssing

mechani stically, and is it as sinple as we portray
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it as these three nuclear receptors, which is
really what |'m proposing. And we have come, you
know, round and round with this ourselves over the
years. W' ve asked ourselves the sanme questions:
is it as sinple as if you don't see a conpound
activating CAR or PXR, is it sufficient to exclude
any ot her possibl e nechani sn?

And what's interesting is that seeing all
the evidence to date, not only our own but out
there in the literature, including if you | ook at
all the observed, clinically significant drug
interactions that are due to induction, and to ne,
that's the question, | think, that's at hand, you
can expl ain every one of those through these three
nucl ear receptors. And | think, you know, | think
Wl f gang brought up a point about sone of these
ot her cofactors and sone of these other
transcription factors that are involved in just
normal gene regul ation, and, you know, whether it's
basal expression or induced expression, they play a
role.

But the question was the clinically

file:////[Tiffanie/C/Dummy/1103PHAR.TXT (409 of 429) [12/10/2004 3:31:30 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

410
rel evant drug interactions that have been observed
in those events could all be explained by these
three nucl ear receptors or these three receptors.
And it seens at |east for the human P450 enzynes
that they're regul ated by these three receptors and
can be expl ai ned t hrough these.

So, you know, we're convinced to, |ike,
here | say our evidence as well as others that
you're pretty much covering all your bases or nost
of your bases through these nmechani sns; that at
this point in tine, that's where the science is at.

DR MCLEOD: Thanks. You're on the
record

DR. BARRETT: Shiew Mei, instead of nmaybe
consi dering whether or not this test is adequately
sensitive to protect against induction of the other
CYPs, | just wonder if this guidance needs the
burden of having that statenment in it, because
think if you don't have it, it's going to be up to
the sponsor to investigate induction where they
think it's appropriate.

If they see CYP3A4 not involved as an

file:////ITiffanie/C/Dummy/1103PHAR.TXT (410 of 429) [12/10/2004 3:31:30 PM]



file:/ll/ITiffanie/C/Dummy/1103PHAR.TXT

i nducer, they're not going to do those studies.
However, you may see, either with popul ation

anal yses or otherw se, sone evidence for induction,
and in that case, they're going to have to
investigate it.

I nmean, | understand the spirit of trying
to reduce the redundant studies or elimninate
unnecessary or noni nformative ones, but this seens
to be an additional burden to the guidance that
maybe it doesn't need.

DR. WATKINS: Sorry, and then, | wll shut
up, but there are things called gratuitous
i nducers; there's things that induce pat hways that
aren't involved in their own nmetabolism so just
that it's not a 3A substrate doesn't nean that it
couldn't induce, you know, bind and activate PXR

Let me give a hypothetical exanple:
there's a drug that there's been no induction study
in tw animal nodels and an in vitro, you know,

PXR, you know, binding and transcriptional assay;
there's no effect at all. The question is

what - -show ne the data that the human hepatocyte,
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cul tured human hepatocytes is going to add
significantly to the decision nmaki ng of whether an
in vivo study should be done there. | nean, what
is the human hepatocyte--1 nmean, just where is this
data that this is going to be worth this precious
resource on an industrial scale?

Rel atively early in devel opment, which is
where | would do it if this guidance cane out, and
right at |lead candidate selection is when |I'd try
to do a cultured hepatocyte study just to know what
was, you know, coming down the line. And it just
strikes me that |'ve not seen this data. | nean,
for instance, all the drugs that are known to be
clinically relevant inducers, say, through PXR and
the whole list of drugs that aren't at all, like
ni phet api ne, for instance, is a PXR |igand,
activates PXR but there's no drug interaction that
I"maware of that's due to niphetpai ne inducing
met abol i smthrough PXR. And Ed, you may know about
it.

But where is the data that really

critically evaluates the added val ue of early human
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hepat ocyte studies for induction? W know the
receptors; we should be able to see whether they

bi nd them and activate them and that should be the
initial step, and if it's negative, | want the data
that going to human hepatocytes is adding the
enornous costs and resource that that represents.

DR VEN TZ: Okay; Shiew Mei, why don't
you rephrase the question so we can vote on it?
Because you were going to nake an anmendnent, if |
remenber correctly.

DR. HUANG Yes, although no commttee
nmenbers have commented on in vivo. |If in vivo 3A
shows negative induction, and we shoul d--

DR. VENITZ: Should say in vitro or in
Vi vo.

DR HUANG Yes

DR. VENI TZ: Ckay; so what we're voting on
is question eight with the addition of in vitro or
in vivo.

DR. HUANG And | would just conment on
2C9 and 2C19. If a new nolecular entity induction

effect on CYP3A in vitro or in vivo is negative, it
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is acceptable to not recomend any studies with
substrates of 2C9 and 2C19

DR VENITZ: Ckay; | think we are starting
with Dr. Barrett this tine.

DR BARRETT: No.

DR VENITZ: Dr. Blaschke?

DR BLASCHKE: As rephrased, | think it's
acceptable. 1'd say yes.

DR VENITZ: Dr. Capparelli?

DR CAPPARELLI: In the definition, in the
rephrasing of it, if thereis noin vivo or in
vitro indication of inhibition, then, I would say
yes. So there's the situation where you may nask
i nduction by having inhibition as well.

DR, HUANG We're tal king about induction
her e.

DR. CAPPARELLI : No, | under st and.

2

HUANG  Oh, okay.

DR CAPPARELLI: But, like, with
ritonavir, if you gave a drug that induced but al so
inhibited, you nmay mss it in a 3A screen, and it

may still have an inpact on induction if it's not
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i nhibiting the 2C system

DR.

T 3 3 3 333D

3

VENI TZ:

Dr. D Argeni 0?

D ARGENI O Abstain.

VENI TZ:

Dr. Davidi an?

DAVI DI AN:  Abst ai n.

VENI TZ:

Dr. Derendorf?

DERENDORF: Abst ai n.

VENI TZ:

G ACOM

VENI TZ:

HALL:

agree wi th what Paul

say anything about hepatocytes.

Dr. G aconini?
Nl :  Yes.
Dr. Hall?
I think as rephrased, then,

is saying, but this doesn't

well be a reporter system So in that context,

think I would say yes.

2

T 3 3 3 3 3

VENI TZ:

JUSKO

VENI TZ:

MCLEQD:

VENI TZ:

SADEE:

VENI TZ:

Dr. Jusko?
Yes.

Dr. MLeod?

Yes.

Dr. Sadee?
Yes.

Dr. Watkins?

It could equally
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DR. WATKINS: |'mjust getting irritable,
but |I feel like saying no at this point. But |
think the qualification--

[ Laught er.]

DR. WATKINS: --is if you know that it
acts through PXR, if you know that, at |east from
the evidence | know, then, denobnstrating it does
one of these things in vivo, you know, gives you
your answer. You don't have to test for all of
t hem

So if that means ny answer is yes, then,
it's yes.

[ Laught er.]

DR VENITZ: You tell ne.

DR WATKINS: | still think that the human
hepat ocytes is hooked in here sonewhere into this,
but, | nean, they only go together if they're al
being activated by PXR.  And it sounds like all the
data nmekes that acceptable. So the real issue is
does your drug activate PXR? And then, you can see
whet her it induces one of these and assume the rest

go along. But there has to be that PXR |i nk,
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t hi nk.

DR. VENITZ: | think that would be a yes.

DR. WATKINS: Yes, that's a yes.

DR VENITZ: Ckay; I'Il throw ny yes in,
and we have three abstains, one no, and eight
yeses, okay?

Then, question nunber seven, Shiew Mei?

DR. HUANG  Question nunber seven is early
on clarified by Dr. LeC uyse. Wen we say that the
in vitro induction, and here, we |ook at increase
in enzyne activity, is nore than 40 percent of the
positive control, and the 40 percent could be any
of the three with a preparation, so the nean val ue
could be | ower than 40 percent, but it's any one of
them because you need to have themall |ower than
40 percent before you would declare it's negati ve.

So with that clarification, the question
is is 40 percent the proper positive control?

DR VENI TZ: Ckay; any questions or
comment s?

DR SADEE: But if you have an inhibitor

ritonavir again, you get a decrease, SoO--
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DR. HUANG Yes, in our guidance, we
actually have some provision. You need to | ook at
the inhibition. |If there's a mechani sm based
i nhibition, then, you |l ook at nRNA and ot her
paraneters in addition to enzyme activity. So that
woul d have taken care of this.

DR GACOMN: Is this the human
hepat ocyte again for--

DR HUANG Yes.

DR GACOMN: It absolutely is. So it
sets it as a standard, then.

DR HUANG This is, yes

DR GACOMN: Like not a reporter or
anything |ike that assay.

DR. HUANG Here it's human hepatocyte

DR. G ACOM NI :  Ckay.

DR. VENI TZ: Hartnut?

DR DERENDORF: It needs to be related to
a concentration, as Dr. Jusko pointed out, sone
EC52P concentration termin there.

DR. HUANG Yes, here in the appendi x of

the concept paper, we recomended if we know the
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concentration that we expected using tenfold or up
to 100-fold of concentration. So you have a

spect rum of concentration because of sonetine, you
see an expected U shaped or inverted-U effect, so
we need to | ook at various concentrations. So we
did have sone detail in the concept paper about
what concentration to use

And right now, this question, we're
| ooki ng at the naxi mum nmaxi num induction, and we
did not take into account EC52, even as it was
di scussed. But this particular criterion was based
on that.

DR. SADEE: But in the human hepat ocytes,
you then have to screen for those that have | ow
basal activity in order to get a high percentage
Is that correct or--

DR. HUANG Yes, our only recomendation
is that you need to have positive control, and
positive control needs to work. And we did put in
a reference value in the guidance on what should we
expect when certain concentrations of rifanpin are

i ncubated with this particular system Wat should
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we expect to see? And only when those values are
valid, then, we will consider this next step.

DR VENI TZ: Any other coments?

kay; then, | think, Dr. Watkins, you're
the one to go first.

DR WATKINS: Now, I'Il say no.

You know, the inplication here is that
human hepat ocyt es have been wi dely standardi zed,
and conpani es can sprout all up and cone up with a
reliable 40 percent estimate and a cost-effective
way that will be like an Anes test and yes-no
determ ning the subsequent devel opnent, and | have
just not seen any data that supports that, so no.

DR VENI TZ: Dr. Sadee?

DR SADEE: Yes.

DR. VENITZ: Dr. MLeod?

DR. MCLECD: No.

DR VENI TZ: Dr. Jusko?

DR. JUSKO  No.

DR. VENITZ: Dr. Hall?

DR HALL: | would like to say yes. |I'm

not sure about the 40 percent, and the details are
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important, but in principle, yes.
VENI TZ: Okay; Dr. G acom ni?
G ACOM NI No.
VENI TZ: Dr. Derendorf?
DERENDORF:  No.
VENI TZ: Dr. Davidi an?
DAVI DI AN:  Abst ai n.
VENI TZ: Dr. D Argeni 0?
D ARGENI O Abstain.
VENI TZ: Dr. Capparelli?
CAPPARELLI:  No.
VENI TZ: Dr. Bl aschke?
BLASCHKE:  No.
VENI TZ: Dr. Barrett?

BARRETT: Yes.

T % 33 332D DB DI DD

VENITZ: And | throw ny no in.

Seven noes, three yes, and two
abstenti ons.

DR. HUANG The last two questions: as
related to the nultiple inhibitor studies, and it's
a long question. W say is it acceptable to

recommend that under certain conditions, and in
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particul ar, when we're evaluating QT prol ongation
effect, it's inportant to determ ne the maxi mum
exposure of new nolecular entities. Actually,
these are in the I CH guidance on QI. It was the
detail that we're asking for recomrendati on

The nmaxi mum exposure, it's probably not
what we shoul d be discussing for this guidance. |
mean, the comrent should be for the other guidance.
But with that guidance recommendati on, how woul d we
achi eve the nmaxi mum exposure? W can do that with
a single inhibitor or nultiple inhibitor, so this
woul d be the focus of discussion when there is nore
than one pat hway or under nultiple inpaired
conditions, such as renal inpairnent plus
co-admini stration of an inhibitor

DR VENI TZ: A couple of coments: |I'm
still not sure that you can't predict this based on
the individual interactions that you know, and
then, use nodeling and sinulations to predict what
t he maxi mum exposure woul d be.

Nunber two, you obviously would want to do

this for drugs where the stakes are high, meaning
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you're really worried about toxic effects. Well,
those are probably the ones that you ethically
couldn't do a study like this unless you reduce the
dose. Well, if you reduce the dose, then, you have
to have sone idea about what to expect; in other
words, you have to do nodeling and sinmulations to
figure out how to adjust your dose.

And the last thing is to do those kinds of
studies logistically to ne is a nightmare, and |'m
not sure what you're gaining. Are you just naking
up for lack of dose finding in phase two or phase
one where you didn't push the dose enough to
achi eve sone toxicity that you can identify? So
don't see any purpose.

DR HUANG |Is that the Conmittee
recomrendati on?

DR. VENITZ: Only speaking for nyself.

DR, WATKINS:  Yes.

DR VEN TZ: Any other comrents?

[ No response. ]

DR VENITZ: Are you ready for the vote?

Looks like it's | ate.
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Ckay; then, we're voting on question

nunber ni ne,

Barrett.
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and | think we're starting with Dr.

BARRETT: No.

VENI TZ: Dr. Bl aschke?
BLASCHKE:  No.

VENI TZ: Dr. Capparelli?
CAPPARELLI:  No.

VENI TZ: Dr. D Argenio?
D ARGENIO  No.

VENI TZ: Dr. Davidi an?
DAVI DI AN:  Abst ai n.

VENI TZ: Dr. Derendorf?
DERENDORF:  No.

VENI TZ: Dr. G acomni?
G ACOM NI :  No.

VENI TZ: Dr. Hall?

HALL:  No.

VENI TZ: Dr. Jusko?
JUSKG  No.

VENI TZ: Dr. MLeod?

MCLEOD:  No.
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DR VENITZ: Dr. Sadee?
DR. SADEE: No.
DR. VENI TZ: Dr. Watkins?
DR. WATKINS:  No.
DR. VENITZ: It |ooks like |I'm speaking

for the Committee, so |I'ma no.

So we've got 12 noes and one abstention

DR. HUANG So we probably do not need to
ask about question number 10.

Oiginally, we were asking whether should
we consider individual factors first and then
recomend a study or after the nodeling and
sinmulation. But since the answer is no, the only
final question, is there any other issues that we
shoul d have been addressed in the concept paper?

We have heard comrents that transporter-rel ated

i ssues; we probably need an additional discussion
bef ore we have sone nore general discussion, nore
general recomrendation or gui dance.

But are there other areas where the
science is mature that we have not included in our

concept paper?
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DR. VENI TZ: Any suggestions, comments for
Dr. Huang?

DR HALL: | notice one thing: it's not
so much sonething to add but maybe sonmething to
thi nk about taking out. You nentioned stinulation
several tines, and to the best of ny know edge,
there are no exanples of clinical drug interactions
due to stimulation. WMybe the guys at Merck have
sonme nore information on that, because they've
worked on it, but that seens to be just an
unnecessary burden, | think

DR. DERENDORF: | hope that this guidance
doesn't end up as a checklist with all kinds of
studies that are required i ndependent of if they're
really needed or not froma response point of view

| think each drug is different, and each
interaction has a different significance, and that
needs to be considered sonewhere. And just to do a
study to do a study isn't good enough. So there
needs to be sonme flexibility based on the
i ndi vi dual drug.

DR VENITZ: And |I'd |like to recommend
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that as far as the process is concerned that
perhaps you could reviewwith the Conmttee at a
future neeting not just the guidance per se but the
deci si on naki ng process that is part of it, because
part of the issues that | think nmost of us had
westled with when you forced us to vote is to put
those questions in perspective, and | think sonme of
the votes may have gotten different results if we
had seen how that fits into the overall scheneg,
such as recommendations for further process.

DR. JUSKO W©Many years ago, Craig Brader
did sone very nice drug interaction studies | ooking
at diuretics and their effects and found that it
was the drug in the urine that best represented the
bi ophase for the action of the diuretics and that
drug interactions, when | ooked at fromthe
vi ewpoi nt of plasma concentrations, were m sl eading
interms of the clinical relevance of such
i nteractions.

So perhaps somet hing could be added to the
gui dance about what may be the rel evant bi ophase

for the activity of the drug and include that in
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the nmeasurenents in the context of drug
interactions. The whol e gui dance speaks to drug
interactions in the pharnacokinetic sense, and of
course, probably in the next decade, you'll be
getting to drug interactions and pharmcodynam cs.

DR VENI TZ: Any further comments?

Then let ne turn the podiumover to Dr.
Lesko, who is going to wap up the meeting for
today, right?

DR LESKG Thank you. 1'Ill do that right
fromny seat here, and |'msure | wouldn't be very
popular if | take nore than 30 seconds, given the
hour of the day, to wap up. So |I'mgoing to be
kind and thank the Conmittee that we don't need to
ask for any recounts on any of the votes.

[ Laught er.]

DR. LESKO However, the discussion today
was extrenmely hel pful to us, and we really
appreci ate your thoughtful ness and the quality of
your discussions and questions, and we |left here, |
think, achieving the goals that we set out for

early this norning.
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So | want to express your appreciation for
today and the hard work that you've done and | ook
forward to another exciting and high quality
di scussi on tonorrow on our bionmarker topic that
we'll be bringing to the Committee.

DR VENI TZ: Thank you, and then, one |ast
announcenent: the Committee nmenbers, we are goi ng
to neet for dinner at 6:30 in the hotel restaurant
ri ght next door, so hopefully, we will see you all
If not, we will see you tonorrow, bright-eyed,
bushy-tailed at 8:00 for the second part of this.

[ Wher eupon, at 5:33 p.m, the neeting was
recessed, to reconvene on Thursday, Novenber 4,

2004. ]
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