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PPROCGCEEDI-NGS
(8:34 a.m)

CALL TO ORDER, | NTRODUCTI ONS

CHAI RPERSON CAM LLERI: M nane is M chael
Cam | leri. | am the Acting Chairperson for this
Gastrointestinal Drugs Advisory Commttee neeting. W
are going to be discussing today the new drug
appl i cation, NDA  21- 549, on ENMEND, whi ch IS
aprepitant.

Il want to remnd the board nenbers,
pl ease, to speak directly into the mcrophone and to
remenber to switch the mcrophone off when you are
done with your deli berations.

The next item of business, really, is to
invite the board nenbers to introduce thenselves. So
| would Iike to start.

DR HOUN: Hello. I'mFl orence Houn. [|'m
the Ofice Drector for FDA's Drug Evaluation 3
Ofice. Thank you.

DR, JUSTI CE: Hi . I"m Robert Justice.
I"'m the Director of the D vision of Gastrointestinal

and Coagul ation Drug Products.

S AG CORP
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DR DELLA- ZANNA: Hi .

Del | a- Zanna.

Gastroi ntesti nal

' ma nedical

M/ nane is QGry

officer in the Division of

and Coagul ati on Drug Products.

DR JARUGULA: H . |I'm Venkhat Jarugul a,
clinical pharnmacol ogy and bi ophar maceutics on t he NDA

M5.  HOFFNMVAN: H . ['m Ruth Hoffnman,
pati ent advocate, National D rector of Candlelighters
Chi | dhood Cancer Foundati on.

DR SJOGREN H . I'mMaria Sogren. [|I'm
a gastroenterol ogi st and hepatologist. And | work at
Walter Reed Arny Medical Center in Washington, D.C

M5, COHEN: I''m Susan Cohen. I''m the
consuner nenber, and | just had a col onoscopy.

DR FOGEL: Good norning. |'m Ron Fogel.

" ma gastroenterol ogi st,

Health Systemin Detroit.

di vision head at Henry Ford

DR CRYER Good norni ng. ["m Byron
Cryer, nmenber of the Gastrointestinal Drug Advisory
Commttee. | am a gastroenterologist. | amfromthe
University of Texas, Southwestern Medical School in
Dal | as.
CHAl RPERSON  CAM LLERI : [''m M chael
SAG CORP

202/797-2525

Washington, D.C.
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Camlleri. 1'ma nenber of the Gastrointestinal Drugs
Advi sory Commttee. | ama gastroenterologist. And |
practice at Mayo dinic in Rochester, M nnesota.

SECRETARY PEREZ: Tom Perez, Executive
Secretary to this neeting.

DR METZ: ['"'m David Metz. I'"'m at the
Uni versity of Pennsylvania at Phil adel phia and on the
advi sory comm ttee.

DR LEVINE: |'m Bob Levine from Syracuse,
New York at the Upstate Medical University, State
University of New York. [|'m a gastroenterol ogist and
a hepat ol ogi st.

DR LaMONT: My nanme is Tom LaMont. | am
from Beth |srael Deaconess Mdical Center in Boston.

And | am a nenber of the FDA comm tt ee.

DR. KELSEN: David Kel sen, medi cal
oncologist. I'mfrom Menorial Sloane-Kettering in New
Yor k.

DR BRAWEY: I'm Ois Braw ey. I'"'m a

medi cal oncol ogi st at Enory University.
DR,  MLEQD: | am Howard MLeod, a

clinical pharmacologist in oncology at Washington

S AG CORP
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Uni versity School of Medicine in St. Louis.

DR. DESTA: Zeruesenay Desta from Indi ana
University, Division of dinical Pharnmacology. | ama
clinical pharmacol ogist and nenber of the advisory
comm ttee.

DR PROSCHAN: And |I'm M ke Proschan. I
am a statistician wwth the National Heart, Lung, and
Bl ood Institute.

CHAI RPERSON CAM LLERI : Thank you very
much. At this point I wuld like to turn the
proceedings over to the executive secretary for
st at ement s.

SECRETARY PEREZ: Thank you.

MEETI NG STATEMENT

SECRETARY PEREZ: The fol |l owi ng
announcenent addresses the issue of conflict of
interest with regard to this neeting and is nade a
part of the record to preclude even the appearance of
such at this neeting.

Based on the submtted agenda for the
neeting and all financial interests reported by the

commttee participants, it has been determ ned that

S AG CORP
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all interest in firnms regulated by the Center for Drug
Eval uati on and Research which have been reported by
the participants present no potential for an
appearance of a conflict of interest at this neeting
with the foll owi ng exceptions.

Dr. Byron Cryer has been granted waivers
under 18 USC 208(b)(3) and under 21 USC 355(n)(4), an
anmendnent of Section 505 of the Food and Drug
Adm nistration's Mbdernization Act for ownership of
stock in the sponsor valued at |ess than $5,001 and
for unrelated consultant for a conpetitor. Dr. Cryer
recei ves | ess than $10, 001 per year.

Dr. David Kel sen has been granted waivers
under 18 USC 208(b)(3) and under 21 USC 355(n)(4), an
anmendnent of Section 505 of the Food and Drug
Adm nistration's Modernization Act for ownership of
stock in the sponsor valued between $5,001 and
$25, 000.

Susan Cohen has been granted wai vers under
18 USC 208(b)(3) and wunder 21 USC 355(n)(4), an
amendnent of Section 505 of the Food and Drug

Adm ni stration Mdernization Act for ownership of

SAG CORP
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stock in the sponsor valued between $5,001 and
$25, 000.

Dr. Camlleri has been granted a waiver
under 18 USC 208(b)(3) for menbership on a
conpetitor's advisory board through a contract wth
his enpl oyer. This interest generates less than
$10, 001 per year.

Dr. David Metz has been granted a waiver
under 18 USC 208(b)(3) for his nenbership on the
sponsor's speakers' bureau. Hs |lectures generate
i ncone greater than $10, 000 per year.

Dr. Robert Levine has been granted a
wai ver under 21 USC 355(n)(4), an anmendnent of Section
505 of the Food and Drug Adm ni stration Mdernization
Act for ownership of stock in the sponsor valued at
| ess than $5, 001. Because this stock interest falls
below the de mnims exenption allowed under 5 CRF
2640.202(a)(2), a waiver wunder 18 USC 208 is not
required. A copy of these waiver statenents may be
obtained by submtting a witten request to the
agency's Freedom of Information Ofice, Room 12A30 of

t he Par kl awn Bui | di ng.

S AG CORP
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In the event the discussions involve any
ot her products or fornms not already on the agenda for
whi ch an FDA participant has a financial interest, the
participants are aware of the need to exclude
t hensel ves from such invol venrent. And their exclusion
will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address any
current or previous financial involvenrent with any
firmwhose product they may wi sh to coment upon.

Thank you.

CHAI RPERSON CAM LLERI:  Thank you, Tom

Il would now like to invite Dr. Robert
Justice to nmake his opening coments.

OPENI NG COMVENTS

DR JUSTICE: Good norning. On behalf of
the division, | would like to take this opportunity to
wel conre the commttee nenbers and consultants to
today's neeting. W appreciate the tine that you are
taking fromyour schedules to provide us with advice.

Oh today's agenda is a new drug

application for EMEND or aprepitant capsules foll owed

S AG CORP
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by a brief closed session later this afternoon. As
you wi Il hear, the new drug application seeks approval
for EMEND for the indication of EMEND in conbination
with other *antienmetic nedications. It is indicated
for the prevention of acute and delayed nausea and
vomting associated wwth initial and repeat courses of
highly enmetogenic cancer chenot herapy, i ncl udi ng
hi gh- dose ci spl atin.

As you listen to the conpany's and FDA's
presentations, we would |ike you to keep the follow ng
questions in mnd for discussion this afternoon.

Go to the first slide. The first one is,
has the aprepitant reginmen been denonstrated to be
effective in the prevention of nausea and vomting in
the acute phase and in the del ayed phase?

The second question is, is the designation
of "highly enetogeni c chenotherapy" appropriate given
the reginens used in the clinical studies?

Next question, please. The third question
is, can the recomended reginmen be expanded beyond
that used in the clinical studies to include the use

of any 5-HI, antagonist as part of the aprepitant

S AG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525
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reginen? |If not, what additional studies would you
recomend?

The fourth question is probably the nost
i nportant today. The preanble to that question is
that aprepitant is an inhibitor of the CYP3A4
met abol i ¢ pat hway. For chenot herapeutic drugs that
are netabolized by this pathway, noderate inhibition
of their netabolism could result in serious or
life-threatening toxicity.

Next sli de. The first part of the
question is, the applicant has analyzed the safety
data by chenotherapy reginmen and a significant nunber
of patients received etoposide, vi nor el bi ne, or
paclitaxel, which are substrates for CYP3A4, in
conbi nation with cisplatin and the aprepitant reginen.

Is this data sufficient to support the
safety of aprepitant in conbination with these drugs?

If not, what additional studies would you recomend
and should these studies be done pre-approval or
post - approval ?

Next sli de. The second part of the

question is, few or no patients received docetaxel,

S AG CORP
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vi nbl astine, vincristine, ifosfamde, irinotecan, or
imatinib, which are also substrates for CYP3A4, in
conbi nation with cisplatin and the aprepitant reginen.

The docetaxel drug-drug interaction study
has accrued only five patients to date. Is there
sufficient data to support the safety of aprepitant in
conmbi nation with these drugs? |If not, what additiona
studies would you reconmend, and should these studies
be done pre-approval or post-approval ?

Next slide. And, finally, does the
comm ttee have specific concerns regarding potential
drug-drug interaction wth other chenotherapeutic
agents or other drug classes? |If yes, please discuss
them and whether any additional studies are
reconmended.

So those are the questions to keep in
mnd. Wth this introduction, | think we can hear the
conpany's presentation.

CHAI RPERSON CAM LLERI:  Thank you.

Wul d the conpany like to start?

VERCK PHARMACEUTI CALS PRESENTATI ON

| NTRODUCT1 ON

SAG CORP
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DR ERB: Good norning, M. Chairmn,
menbers of the advisory conmttee, FDA, and | adies and
gent | enen. My nanme is Dennis Erb from the Depart nent
of Regulatory Affairs at Merck Research Laboratories.
I am pleased to be here today to discuss EMEND,
Merck's trade nane for aprepitant, for the prevention
of chenot herapy-i nduced nausea and voniting.

| would Iike to provide a few introductory
remarks before we present the results from our
devel opnent program Over one mllion cancer patients
recei ve chenot herapy each year in the United States.
Twenty percent are admnistered highly enetogenic
chenot her apy, the wvast mjority of which wll
experience an enetic episode in the absence of
antienetic prophyl axis.

Patients consistently report that nausea
and vomting are anong the nost distressing side
effects of chenotherapy. The disruptive effects of
these synptons on patients' daily lives has been
wel | -docunented to the extent that patients may del ay
potential curative therapy because of these synptons.

No single «class of drugs is fully

S AG CORP
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effective in preventing chenotherapy-induced nausea
and vomting. Current therapy guidelines recommend a
regi men consisting of a 5-HT, receptor antagonist plus
a corticosteroid. Despite this use, greater than 50
percent of patients still experience nausea and
vom ting.

Even with the advent of the 5-HT, receptor
ant agoni st, delayed enesis remains a serious problem
with patients experiencing synptons that often |ast
for several days follow ng their chenotherapy.

In |ight of the need for routine
enet ogeni ¢ use of chenotherapy, effective prevention
of nausea and vomting renmains an inportant goal of
heal th care providers and their patients. Thus, there
is a need for new therapies which can inprove
prevention of nausea and vomting and provide
protection that lasts for several days.

EMEND represents the first new approach in
over a decade to address the significant unnmet nedica
need. It has a novel nechanism of action by bl ocking
substance P at the Neurokinin-1 receptor in the brain

It has a distinct efficacy profile,

SAG CORP
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providing protection throughout the period when
synptons may occur, both in the acute and in the
del ayed phases.

EMEND al so inproves the effectiveness of
current t her api es, resulting in fewer patients
experiencing acute or delayed synptons. Thus, the
potential exists to alter an enduring perception of
cancer chenotherapy. Nausea and vomting need not be
i nevitable.

As you have seen in the advisory commttee
briefing docunment and wll hear about today, the
devel opnment program for EMEND provides conpelling
evi dence to support the use of EMEND in the prevention
of chenot herapy-i nduced nausea and vomti ng. Resul ts
fromthe clinical programshow that a regi nen of EMEND
gi ven concomtantly wth standard therapy is effective
in preventing nausea and vomting due to highly
enmet ogeni ¢ chenot her apy.

Efficacy was superior to that observed
with standard therapy alone with significant benefit
in both the acute and del ayed phases. This advantage

was mai ntai ned i n subsequent cycl es of chenotherapy.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

18

Addi tionally, this reginen was also
effective in reducing the inpact of these synptons on
patients' daily lives. EMEND when added to standard
therapy also denonstrated a favorable safety profile
that was simlar to standard therapy alone and has a
drug interaction profile that is well-characteri zed.

The presentation today will focus on the
data supporting our new drug application for the
followi ng indication. EMEND in conbination with other
antienmetic agents is indicated for the prevention of
acute and del ayed nausea and vomting associated wth
initial and repeat courses of highly enmetogeni c cancer
chenot her apy, i ncl udi ng hi gh-dose ci splatin.

In addition to our speakers, Merck has
brought several consultants to the neeting today. So
they are available as a resource to the advisory
commttee during discussions and del i berations.

Qur pharmacol ogy consultants with us today
are Dr. Paul Andrews, the St. George's Hospital and
Medi cal School; Dr. Merrill Egorin of the University
of Pittsburgh Cancer Institute; and Dr. Mlcolm

Rowl and fromthe University of Manchester.

SAG CORP
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Qur statistical consultant, unfortunately,
could not be wth us today because of a famly
ener gency. Qur clinical consultants include Dr.
Ronald De Wt of the Rotterdam Cancer Institute; Dr.
Steven G unberg of the University of Vernont; Dr. Pau
*Hesketh from Tufts University School of Medicine; and
Dr. Loren Laine from the University of Southern
Cal i forni a.

The advisory conmttee nenbers have
previously received a briefing docunent from Merck
that provides nore detailed information than tine
allows us to present this norning.

The outline for today's presentation is as
follows. First, Dr. Petty will provide background and
rationale for the wuse of Neurokinin-1 receptors,
ant agoni sts for the prevention of chenotherapy-induced
nausea and vomting as well as review the clinical
phar macol ogy data from our program

Dr. Horgan wll present the clinica
efficacy information that supports the use of EVMEND in
preventing nausea and vomting due to highly

enmet ogeni ¢ chenot her apy.

SAG CORP
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Followng Dr. Horgan's presentation, Dr.
Reines wll present the safety findings from our
devel opnent program and will summarize the evidence
denmonstrating that EMEND represents a maj or advance in
the prevention of acute and delayed nausea and
vom ting associ at ed W th hi ghly enet ogeni ¢
chenot her apy.

| would now like to turn the podium over
to Dr. Petty from the Departnment of dinical
Phar macol ogy.

BACKGROUND AND RATI ONALE AND CLI NI CAL PHARMACOLOGY

DR PETTY: Good norning. This norning |

will provide an overview of the pharnacol ogica
properties of aprepitant. The Kkey points are
summari zed on this slide. I will first present data

showing that aprepitant has a novel antienetic
mechani sm of action relative to currently available
antienetic therapy in that it blocks substance P
action via NK receptors in the brain. In both
animal s and humans, unlike available therapies, it is
effective in preventing both acute and delayed

chenot her apy-i nduct ed enesi s.

S AG CORP
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Aprepitant has a favorabl e pharnacokinetic
profile that supports once daily oral dosing and
requires no dose adjustnment in special populations,
such as the elderly and patients with renal or hepatic
i nsufficiency.

The backgr ound package provi des a
conprehensi ve description of the pharnmacokinetics and
bi ophar maceuti cs of aprepitant. It describes severa
drug interaction studies with aprepitant that were
conducted during the course of this devel opnent
program However, several of those studies were
conducted to support the use of aprepitant for chronic
dosi ng indications. And due to differences in dose
| evel s or duration of a dosing of aprepitant, they're
not relevant to the short-term dosing proposed for

prevention of chenot her apy-i nduced nausea and

vom ting.

The studies relevant to adm nistration of
aprepitant for the proposed indication wll be
presented here. And they indicate that drug

interactions with the aprepitant reginmen for CINV are

generally nodest and not clinically inportant. O

SAG CORP
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particular inportance is that aprepitant has a |ow
potential for interaction wth chenotherapy, wth

which it would be co-adm ni stered.

This presentation wll first provide a
bri ef overvi ew of t he mechani sns of
chenot her apy-i nduced nausea and vomting. Next, the

phar macol ogi cal properties of aprepitant and its
ef ficacy in nonclinical nodels of chenotherapy-induced
enesis wll be presented.

Finally, I will review the clinical
phar macoki netics of aprepitant, which will include a
description of relevant drug interaction studies that
wer e perforned.

To place the novel nechani sm of action of
aprepitant in context, | will provide a brief overview
of the nechanisnms of chenotherapy-induced nausea and
vom ting. There are both central and peripheral
mechani snms that contribute to the enetic reflex.

The peripheral conponent involves effects
of chenot her apy W t hin t he gut, in whi ch
chenot her apeuti ¢ agents cause enterochromaffin cells

to release serotonin. Acting locally, serotonin

SAG CORP
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stimul ates vagal afferent nerves via 5-HT, receptors.

It is at this level that 5-HT, antagonists
primarily exert their antienetic effect. These
afferents feed into the brain stem triggering enesis
via activation of brain stem loci that control the
enmetic reflex.

The central conponent of CI NV involves
direct stinmulation by chenotherapy of these brain stem
loci. Wthin the brain stem substance P facilitates
the emetic reflex by activation of NK receptors. It
is at this level that NK antagonists, such as
aprepitant, exert their antienetic effects.

Before describing the antienetic efficacy
of aprepitant in animal nodels, | wll sunmarize sone
of the pharnmacol ogical properties of aprepitant. The
properties of aprepitant can be summarized as foll ows.

First, there's an antagonist for the substance P or
NK, receptor. Second, it binds specifically and with
high affinity to human NK, receptors. It is greater
than *8,000-fold selective for NK, receptors over
other receptors that nediate antienetic activity,

specifically dopam ne D, serotonin 5- HT,,
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corticosteroid, and opiate receptors.

Animal toxicology studies revealed no
findings that preclude use of aprepitant in humans.

In the next few slides, | wll present
data that clearly denonstrate the antienetic effect of
aprepitant on cisplatin-induced enesis in ferrets, a
wel | -established nodel that is used to assess
antienetic efficacy of various conpounds.

The ferret nodels show pat hophysi ol ogy of
chenot her apy-i nduced enesis that is simlar to hunmans.

These nodels were used in the discovery of the
antienetic effects of 5-HI, receptor antagonists.
Since nausea cannot be readily assessed in ferrets,
the term "chenot herapy-induced enesis" is used, as
opposed to "chenot herapy-i nduced nausea and vomting"
i n humans.

The ferret nodel has been wused to
characterize conpounds or interventions that induce
enesis by either central or peripheral nechanisns.
This slide lists various enetogens according to the
primary site of action, either central or peripheral

and qualitatively summarizes the effects of either NK

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




10

11

12

13

14

15

16

17

18

19

20

21

22

25

or 5-HT, ant agoni sts.

In these nodels, NK, antagonists, such as
aprepitant, are effective against a broad spectrum of
both central and peripheral enetogens; whereas, 5-HTI,
antagoni sts show a nore limted spectrum of activity
with efficacy nostly for enetogens that exert their
effects via peripheral sites of action.

Anmong t hese enetogens, cisplatin is one of
the nost highly enetogenic agents known. And it
exerts its effect by both central and peripheral
pat hways. Thus, cisplatin-induced enmesis in ferrets
has often been used to characterize the efficacy of
vari ous conmpounds agai nst hi ghly enet ogeni ¢
chenot her apy.

In this nodel, ferrets were given a single
intraperitoneal dose of cisplatin at zero hour. And
enesis was quantified over the subsequent 72 hours.
Vehicle-treated animals, shown in this graph, display
the typical biphasic enetic response to chenotherapy
with an acute phase fromO to 24 hours followed by a
del ayed phase beyond 24 hours.

Aprepitant given orally once daily at a
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dose of one mlligram per kil ogram provi ded
significant efficacy in both the acute and del ayed
phases of enesi s in this nodel , which was
dose- dependent, as shown by an even greater effect at
a dose of two mlligrans per kilogram These results
denonstrate that aprepitant with once daily ora
dosing provides significant protection against both
acute and del ayed cisplatin-induced enesis in ferrets.

In other ferret experinents that | wll
not show here but are described in your background
package, it was confirnmed that the antienetic effect
of aprepitant required central NK receptor antagoni sm
and that aprepitant denonstrates additive efficacy
with established antienmetic agents, specifically
dexanet hasone or a 5-HT, receptor antagonist.

To summarize its nonclinical efficacy,
aprepitant is active against both the acute and
del ayed phases of cisplatin-induced enesis. And
efficacy was observed with once daily oral dosing.

In the remainder of this portion of the

presentation, | wll focus on the human pharnacol ogy
of aprepitant. Ainical pharnmacol ogy studies show
S AG CORP
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that once daily oral dosing provides acceptable plasnma
concentrations of aprepitant in humans, which | wl|
show on a subsequent slide.

The pharmacoki netics of aprepitant are not
significantly affected by age, gender, race, or body
wei ght . And dose adjustnment is not necessary in
patients with renal insufficiency or mld to noderate
hepatic insufficiency. As | wll show subsequently,
aprepit ant is brain-penetrant and binds to NK
receptors in the brain.

Shown here is the plasma concentration
profile of aprepitant in healthy subjects, who receive
the aprepitant CINV reginen 125-mlligram | oadi ng dose
on day one. Following the day two dose of 80
mlligrans, the trough concentration was simlar to
that following the day one dose. And the plasma
concentration of aprepitant after the |ast dose of 80
mlligrans on day three was simlar to that on day
one.

These data show that the aprepitant
three-day reginen provides consistent daily plasma

exposure of aprepitant. During the devel opnent
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program a five-day reginen was also studied in which
the 80-mlligram doses were additionally adm nistered
on days four and five. The five-day reginen also
provi ded consistent daily plasma concentrations of
*aprepitant.

Since aprepitant exerts its effect in the
brain, it was inportant to determne if aprepitant
reaches its intended target in humans. This was
acconplished using positron em ssion tonography, or
PET.

D splayed in the next few slides are the
results of PET studies conducted with aprepitant. For
these studies, a specific NK receptor binding tracer
was devel oped. And the binding of the tracer in a
human brain is displayed in this PET scan. Note that
with this color scale, the blue color represents |ow
binding of the tracer; whereas, red represents the
hi ghest level of binding to NK receptors. These red
areas correspond to the corpus striatum an area known
to have a high concentration of NK receptors.

When aprepitant was admnistered for two

weeks to healthy volunteers, as you can see in the
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| oner PET scan, there was a high |evel of blockade of
brain NK, receptors after aprepitant dosing.

This graph displays the relationship
bet ween aprepitant plasnma concentration and brain NK
receptor occupancy determ ned approximately 24 hours
after the |last dose of aprepitant. Each point
represents the result from an individual subject.
Note that as plasnma concentrations increase, there is
an expected increase in the level of brain NK brain
recept or bl ockade.

Superi nposed here is a crosshatched area
that represents the nean with standard deviation of
pl asma trough concentrations of aprepitant that are
achieved with the three-day CINV reginmen. Thus, this
reginen is anticipated to provide a high I|evel of
bl ockade of brain NK receptors.

In the remainder of ny presentation, |
Wi | | provi de an overview  of potenti al drug
interactions wth aprepitant. As | nment i oned
previously, the potential for drug interactions wth
aprepitant was well-characterized in several clinica

drug interaction studies, all of which are described
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i n your background package.

Studies utilizing the reginen for CNv,
which I will describe here, showed that the aprepitant
reginmen for CINV generally has at nobst nobdest drug
interaction effects and that it has |ow potential for
interaction wth chenot herapy.

In vitro experinents indicated that
aprepitant is netabolized by cytochronme P450 3A4, an
enzynme that netabolizes nore than half of all drugs.
Thus, it was anticipated that drugs that induce or
i nhi bi t CYP3A4 activity woul d af f ect t he
phar macoki netics of aprepitant. And this was
confirmed in clinical studies that | wll not discuss
here but are described in your background package.

In vitro data also indicated that
aprepitant inhibited CYP3A4 activity, raising the
possibility that it m ght af f ect ot her dr ugs
met abol i zed by CYP3A4. Therefore, it was inportant to
characterize the potential for aprepitant to inhibit
CYP3A4 in vivo.

Oally adm ni stered m dazolam is a

wel | -characterized sensitive probe used to assess the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

31

effects of drugs on CYP3A4 activity in vivo. It is
possible to rank the inhibitory effects of CYP3A4 of
various drugs by their ability to increase plasm
concentrations of mdazolam defined as the fold
increase in mdazolamin plasma AUC

This slide shows a scale of strength of
CYP3A4 inhibition going from weak on the left to
strong on the right. On this scale, ketoconazole, one
of the strongest CYP3A4 inhibitors known, produces a
16-fold increase in mdazol am AUC Cenerally, a two
to five-fold I ncrease s consi dered noder at e
inhibition and less than two-fold increase is weak
i nhi bi tion. O her strong inhibitors are itraconazol e
and cl arithronycin.

Agents considered noderate inhibitors
include erythronmycin, the calcium channel bl ocker
diltiazem and verapam |, and grapefruit juice. The
aprepitant five-day reginen for CINV on both the first
and last day of dosing results in no nore than
noderate CYP3A4 inhibition. And, thus, it produces
CYP3A4 inhibition conparable to grapefruit juice and

w dely used drugs, such as diltiazem and verapam | .
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Al though this degree of inhibition of
CYP3A4 would not be expected to produce clinically
inmportant interactions wth nost drugs, it was
inmportant to characterize potential interactions of
aprepitant wth drugs wth which it mght Dbe
frequently co-adm nistered. This includes other
antienmetics, such as the corticosteroi ds dexanet hasone
and net hyl predni solone as well as the 5-HT}
ant agoni sts ondansetron and grani setron. Not e t hat
all of these agents are netabolized to sone extent by
CYP3AA4.

Also investigated was the potential for
aprepitant to affect the pharmacokinetics of drugs
with narrow therapeutic indices, including docetaxel
a chenotherapeutic agent netabolized by CYP3A4,
di goxi n; and warfarin.

Note that digoxin 1is a drug whose
phar macoki netics are dependent on P-glycoprotein, a
menbr ane- bound transporter that also plays a key role
in the disposition of many chenot herapeutic agents.

Thus, evaluation of the potential effects

of aprepitant on the pharmacokinetic of docetaxel and
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digoxin provides a reasonable assessnent of its
potential to affect the pharnmacokinetics of several
chenot her apeuti c agents whose clearance is dependent

on CYP3A4 or P-glycoprotein.

Descri bed first is t he ef fect of
aprepi t ant on dexanet hasone, whi ch was t he
corticosteroid used in Phase IIl studies. Shown here

are plasma concentrations of dexanethasone in healthy
subjects on day one of a five-day reginen in which a
20-mlligram dose of dexanet hasone was orally
co-admnistered with or without a 125-m|ligram dose
of aprepitant. Co-admni stration of aprepitant
resulted in an approximte two-fold increase in the
dexanet hasone AUC.

On day five of the five-day regi nen, which
included oral doses of eight mlligrans per day of
dexanet hasone and 80 mlligrans per day of aprepitant.

There was also an approximate two-fold
increase in dexanethasone AUC when co-adm nistered
with aprepitant. This effect of aprepitant on
dexanet hasone served as the basis for reduction of the

dexanet hasone doses in the aprepitant treatnent arns

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




10

11

12

13

14

15

16

17

18

19

20

21

22

34

in Phase Il studies. This provided bal anced exposure
of dexanethasone in the two treatnent arns, which
enabled evaluation of antienetic efficacy, not
confounded by vari abl e dexanet hasone exposure.

Met hyl predni sol one is al so used frequently
in antienetic reginens and is netabolized by CYP3A4.
In this study, it was of interest to evaluate the
ef f ect of aprepit ant on | V-adm ni st ered
nmet hyl predni sol one since this route of admnistration
is wused frequently. Here nethyl predni sol one was
admnistered as a 125-mlligram IV dose wth and
wi thout the 125-m | ligram | oadi ng dose of aprepitant.

The results showed a snall, approximtely
34 percent, increase in nethylprednisolone AUC. This
i ndi cates that aprepitant had a weak inhibitory effect
on |V-adm nistered nethyl prednisol one. A mnimal
effect of aprepitant on another |V-adm ni stered CYP3A4
substrate was denonstrated in a study wusing IV
ondanset ron

Ondansetron is the 5-HI, antagoni st that
was used in Phase Il studies. In this study

ondansetron was co-adm ni stered to healthy subjects at
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the sanme dose used in the Phase Ill studies, as a
32-mlligram IV dose on day one with a 375-mlligram
dose of aprepitant, which is three-fold higher than
the aprepitant dose used in Phase |l studies. As
shown here, there was little effect of aprepitant on
pl asma concentrations of ondansetron .

G anisetron is a 5-HI, antagonist also
used in the treatnment of CINV and is netabolized by
CYP3A4. Since this drug m ght be co-admnistered with
aprepitant to prevent CINV, a separate study was
conducted in which granisetron was admnistered at a
dose of 2 mlligrans orally wth a 125-ml1ligram dose
of aprepitant on day one.

As shown by the granisetron plasnma
concentrations in the right graph, there was no
significant effect of aprepitant on granisetron
phar macoki netics. Fromthese studies, it is concluded
that no dose adjustnents of ondansetron or granisetron
are required when co-admnistered with aprepitant.
These results also indicated that noderate inhibition
of CYP3A4 by aprepitant does not translate into

significant pharmacokinetic effects for sone orally
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adm ni stered CYP3A4 substrates, such as granisetron

As nentioned previously, chenotherapeutic
agents wth narrow therapeutic index drugs and, thus,
phar macokinetic interactions with these drugs could
substantially alter their toxicities.

Ci splatin, which was used in the Phase |11l
studies, is not netabolized by CYP3A4 or other CYPs.
The pharnmacoki netics of cisplatin are unlikely to be
affected by aprepitant since data indicate that the
potenti al for aprepit ant to I nteract with
chenot herapeutic agents would be via CYP3A4. Si nce
many chenot herapeutic agents are netabolized by
CYP3A4*, it is inportant to evaluate the potential
effects of aprepit ant on a CYP3A4-netabolized
chenot her apeuti c agent, specifically docetaxel.

In addition, the pharnmacokinetics of
several chenotherapeutic agents are nodulated by
P- gl ycopr ot ei n. Thus, it was also inportant to
eval uat e pot enti al effects of aprepitant on
P-gl ycoprotein activity wusing digoxin, which is a
P-gl ycoprotein substrate.

Finally, war f arin IS occasional ly
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adm ni stered to cancer patients recei vi ng
chenot her apy. And, t her ef or e, the effect of
aprepitant on warfarin pharmacoki neti cs was eval uat ed.

Docetaxel is an appropriate agent to
assess the potential for aprepitant to affect the
phar macoki neti cs of chenot herapeutic agents because it
is netabolized predomnantly by CYP3A4 and it is also
a P-glycoprotein substrate.

In this particular study, which is
ongoi ng, patients receive the sanme |V dose of
docetaxel in each of two consecutive cycles given at
| east three weeks apart. The pharmacoki netics of
docet axel are assessed in each cycle.

In one of the two cycles, the patients
al so receive the aprepitant reginen for CINV in which
the first dose of aprepitant is given one hour prior
to docetaxel infusion. In the other cycle, patients
do not receive aprepitant.

This slide summarizes the data from the
first five patients who have conpleted the study.
Shown on the left is a plot of the nean plasm

concentration profiles of docetaxel with and w thout
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aprepitant. And on the right are the docetaxel AUC
val ues for each patient in both treatnent cycles.

Note that these <curves are virtually
superinposable and that the individual AUC values are
simlar between treatnent periods for each patient.
This indicates that there was little, if any, effect
of aprepitant on docetaxel pharnmacokinetics in these
five patients.

To assess the potential for aprepitant to
affect P-glycoprotein, healthy subjects were doses to
steady state with digoxin and were then adm nistered
the aprepitant five-day reginmen for ClNV.

Shown here are plasma concentrations of
digoxin with and wi thout aprepitant on the first day
of the CINV reginen. There was no significant effect
of aprepitant on digoxin pharmacokinetics on day one
or at any other time point examned. It is concluded
that no clinically neaningful interactions wth
P-gl ycoprotein substrates are expected wth the
aprepitant reginmen and that no dose adjustnent of
digoxin is required when it is co-admnistered wth

aprepitant.
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To summari ze, the potential for aprepitant
to affect the pharmacokinetics of chenotherapeutic
agents, it has been denonstrated that CYP3A4 and
P-gl ycoprotein are common pathways that affect the
phar macoki neti cs of chenot herapeutic agents.

VW have denonstrated that there is weak to
no effect of aprepitant on |V-admnistered CYP3A4
substrates, including nethyl predni sol one, ondansetron,
and the chenotherapeutic agent docetaxel. W have
also denonstrated that there is no effect of
aprepitant on a P-glycoprotein substrate.

Therefore, we conclude that aprepitant has
| ow potential to produce clinically neaningful effects
on the pharmacokinetics of |V chenotherapeutic agents.

This conclusion is supported by safety data fromthe
Phase 111 studies that wll be presented by Dr.
Rei nes.

To evaluate the effect of aprepitant on
warfarin, a study was conducted in which healthy
subjects were titrated to constant |ow doses of
warfarin followed by admnistration of either the

aprepitant three-day reginmen for CINV or placebo.
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Shown here are the ratios of changes from
baseline in trough plasnma concentrations of the two
warfarin isoners: R warfarin and S warfarin. These
were neasured during and for several days after
adm nistration of aprepitant. And they reflect the
effect of aprepitant relative to placebo. There was a
nodest 34 per cent reducti on in S war farin
concentrations five days after conpletion of the
regimen with no neaningful effect on R warfarin.

The decrease in S warfarin, which 1is
net abol i zed by CYP2C9, was acconpanied by a snall
decrease in the international normalized ratio of the
prothronmbin time, or INR This is consistent wth
nodest induction by aprepitant of CYP2C9 activity,
which was confirnmed in a separate study using
tolbutamde as a CYP2C9 probe substrate. In that
study, which is not shown here, a nodest CYP2CO
i nduction was returning to baseline by day 15, which
is one week beyond the last tine point shown on this
sl i de. This small inductive effect on warfarin
warrants closer nonitoring of the INR in patients

taki ng warfarin.
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In summary, aprepi t ant has a novel
antienetic nmechanism of action relative to currently
avai l abl e antienetic therapy by blocking substance P
action via NK receptors in the brain. It is
effective in preventing both acute and delayed
chenot her apy-i nduced enesis in ferrets.

Aprepitant has a favorabl e pharnacokinetic
profile that supports once daily oral dosing and
requires no dose adjustnent in special populations,
such as the elderly and patients with renal or hepatic
i nsufficiency.

The potential for drug interactions wth
aprepitant has been well-characterized. And drug
interactions with the aprepitant reginmen for CINV are
general ly nodest and not of clinical significance for
nost drugs with which it would be co-adm ni stered.

Phar macoki netic data as well as safety
data from the clinical studies in patients receiving
chenotherapy indicate that aprepitant has a |ow
potential for interaction with chenotherapy wth which
it woul d be co-adm ni stered.

In conclusion, the pharnacokinetics of
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aprepitant and the potential for clinically neaningful
drug i nteractions W th aprepi t ant have been
wel | - characteri zed. Appropriate guidance can be
provided for safe and effective use in the intended
pati ent popul ati on.

Il will now turn the podium over to Dr.
Horgan, who wll ©present the efficacy data from
studies of patients with chenotherapy-induced nausea
and vom ti ng.

Thank you.

CLI NI CAL EFFI CACY

DR HORGAN: Good nor ni ng. Chenot her apy
characterized as highly enetogenic evokes synptons in
the vast mgjority of patients in the absence of
preventive therapy.

Current therapy to prevent synpt ons
consists of a conbination of two agents: a 5-HT,
receptor antagonist and a corticosteroid. Despite
this therapy, at l|east 50 percent of patients still
have synptons of nausea and vom ting when they receive
hi ghl y enet ogeni ¢ chenot her apy. Hence, there is an

unnet nedical need for inproved therapy. The clinica
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data we will present denonstrates that aprepitant wll
hel p neet this nedi cal need.

Nausea and vomting typically continue for
sever al days fol |l owi ng t he adm ni stration of
enet ogeni ¢ chenotherapy. A convention is involved to
delineate the tinme course of these synptons. Early
synptons are referred to as acute and |ater synptons
as del ayed. In the Iliterature and in previous
antienetic prograns, 24 hours after the adm nistration
of chenotherapy has been the transition between the
acute and the del ayed phases.

Al clinical studies that we conducted

assessed efficacy in both phases wth acute,
consistently defined as zero to 24 hours. In nore
recent studies, particularly Phase 11, we enphasized

an overall time frame, which is a nerger of the acute
and del ayed phases, because of its greater clinica
rel evance.

This slide summarizes the basis for

current therapy for prevention of synptons associ ated

wi th highly enetogenic chenotherapy. 5-HT, receptor
antagoni sts prevent synptons, acute synptons, in
SAG CORP
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approxi mately 50 percent of patients, though they have
equi vocal efficacy in the prevention of delayed
synptons and are only approved for prevention of acute
synpt ons.

Corticosteroi ds augnent the acute efficacy
of 5-HI, receptor antagonists and also have efficacy
as nonotherapy in the prevention of del ayed synptons.

Though corticosteroids are recommended in consensus
treatment guidelines by the American Society of
Cinical Oncology and are extensively used in clinical
practice, they are not approved for use as antienetics
in the United States.

The program objective was to define the
potential role of aprepitant in the prevention of
nausea and vomting associated wth highly enetogenic
chenot her apy. The program followed the devel opnent
paradigm of agents previously approved for the
prevention of the synptons of chenotherapy-induced
nausea and vomting, notably the 5-HI, receptor
ant agoni st s.

The program addressed three questions

sequenti al ly. The first question, does aprepitant
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work alone as an antienetic, as inplied by the
preclinical data fromthe ferret nodel ? A nonot her apy
study was done to answer this question.

Next we asked, is a reginen containing
aprepitant nore effective than current standard
t her apy? Three studies were done to answer this
questi on. W wll present data from one of these
studies, the one that provided the nost pivota
information. The data fromthe other two studies are
i n your background.

Qur last question was, what was the
opti mum dose? This was addressed by a single
dose- bi ndi ng st udy.

Finally, two studies were done to confirm
that the Phase Ill reginmen is effective and safe.
Bef ore addressing these questions specifically, | am
going to spend a few nonents providing a franework for
under st andi ng t he approach we took.

Al studies enrolled patients receiving
cisplatin. There were several conpelling reasons why
we focused on this patient population. Csplatinis a

cornerstone of current therapy for common cancers,
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such as lung and ovarian. Csplatin is the nost
enet ogeni ¢ chenot her apeuti c agent and has a
predi ctable and well-characterized pattern of enesis
| asting several days.

A dose of cisplatin greater than or equa
to 50 nilligrams per neter’ is regarded as being
hi ghl y enet ogeni c. Csplatin has been the benchmark
chenot herapy for evaluation and approval of novel
antienetic agent s, not abl y t he 5-HT, receptor
ant agoni sts ondansetron, granisetron, and dol asetron;
and al so t he dopam ne recept or ant agoni st
nmet ocl opr am de.

Efficacy in the prevention of nausea and
vomting associated with cisplatin has generally been
predictive of efficacy in the prevention of synptons
associ ated with other chenotherapeutic agents, such as
car bopl ati n, doxorubicin, and cycl ophospham de.

Sone inportant elenents of the clinical
trials we did included the follow ng. Al studies
were double blind versus an appropriate control. Al
patients enrolled were cisplatin-naive.

Al'l patients received high-dose cisplatin
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i nfused over less than three hours on day one. The
cisplatin dose for enrollnment was greater than 70
mlligrams per neter’ in all studies except the
initial study, when it was greater than 50 m|lligrans
per neter?’. Addi tional chenotherapy was permtted,
t hough additional enetogenic chenotherapy was only
al l oned on day one.

Random zation was stratified for gender
and additional enet ogeni ¢ chenot her apy. Rescue
therapy was allowed to treat established nausea or
vom ting.

A daily patient diary was used to collect
ef fi cacy data. This included all enetic events, all
use of rescue therapy, and nausea assessnents. The
primary efficacy analyses were focused on the first
cycle of chenotherapy and nodified intention-to-treat
popul ati ons.

Several endpoints were assessed in order
to conprehensively understand the efficacy profile of
aprepitant. The primary endpoint in the mgjority of
the studies and in both Phase Il studies was conpl ete

response. And the efficacy data in this presentation

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




10

11

12

13

14

15

16

17

18

19

20

21

22

48

enphasi ze this endpoint.

A patient has a conplete response if they
have both no enetic episodes and also do not take
rescue therapy. Since rescue therapy is permtted for
enesi s and nausea, this endpoint reflects control of
bot h enesi s and nausea.

Conpl ete response was the primary endpoi nt
for the 5-HI, receptor antagonists ondansetron and
dol asetron, which were both approved for the
prevention of chenot her apy-i nduced nausea and
vom ting.

O her endpoi nts focused on enetic
epi sodes, wuse of rescue therapy, and the inpact of
nausea and vomting on daily life.

And so back to our questions. The first
one, does aprepitant work alone as an antienetic?
This question was answered in a nonotherapy study
which wused the intravenous prodrug formulation of
aprepitant, as explained in your background.

There were two treatnent groups. One
recei ved a single dose of aprepitant intravenously and

the other a single dose of ondansetron, 32 mlligrans,
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i ntravenously. Both aprepitant and ondansetron were
admnistered only on day one prior to the
adm ni stration of cisplatin.

A placebo-controlled group could not be
included for ethical reasons. As based on historica
data from the literature, al nost al | patients
receiving this dose of cisplatin will be predicted to
have enesis in the absence of therapy.

The data during the acute phase and the
del ayed phase are shown. The vertical axis shows the
percent of patients with a conplete response. During
the acute phase, both aprepitant and ondansetron had
simlar efficacy. During the delayed phase, the
aprepitant-treated patients had a nmuch better outcone
than those treated wth ondansetron. Forty-ei ght
percent had a conplete response versus 17 percent.
And this difference was statistically significant.

To provide context, the dotted Iines
illustrate the anticipated response in the absence of
treatment based on historical data. So this study
provi ded very wuseful information. It showed that

aprepitant is an effective antienetic <clinically
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showi ng both the acute and the delayed phases. It
al so showed that aprepitant has a distinctive efficacy
profile relative to a 5-HI, receptor antagonist wth
significantly superior efficacy in the prevention of
del ayed synpt ons.

The distinctive efficacy profile of
aprepitant inplied that better efficacy mght be
obtained by conbining it with other antienetics, such
as a b5-HI, receptor antagonist. This possibility
provided the rationale for the next question we asked.

Is a reginmen with aprepitant nore effective than
current standard therapy?

W did three studies to answer this
question and wll present data from one of these that
was particularly helpful in establishing a rationale
for subsequent studies in the Phase IIl reginen. The
data fromthe other two are in your background.

| would like to enphasize sone inportant
design features of this study. An aprepitant | oading
dose strategy was used with a tablet fornul ation.

Patients recei ved aprepitant, 400

mlligrans, on day one. And if treated on subsequent
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days, they received 300 mlligrans of aprepitant
daily. This day one |oading dose was particularly
high relative to the day one dose ultimately sel ected
for Phase I11.

The control group received a reginen that
was consistent wth standard clinical practice at the
time of the initiation of the study. This control
regi men consi sted of therapy on day one only with both
a single dose of a representative 5-HI, receptor
antagoni st, granisetron, and a single dose of a
corticosteroid. G ani setron was adm ni stered
i ntravenously and dexanet hasone orally.

The design of the study is shown, the
control reginen granisetron and dexanethasone on day
one only, placebo for aprepitant on day one and days
two to five. Patients in the other two treatnent
groups also received the conponents of the control
reginen on day one with the addition of aprepitant,
400 mlligrans, on day one in both. One group
recei ved aprepitant on day one only. The other group
recei ved aprepitant on day one and al so on days two to

five.
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In summary, three treatnent groups, the
control group receiving standard therapy, one day
aprepitant reginen, and a five-day aprepitant reginen.

The data during the acute and del ayed
phases are shown. The vertical axis again shows the
percentage of patients with a conplete response.
During the acute phase, both aprepitant treatnent
groups were significantly nore effective than the
control group. During the delayed phase, both
aprepitant treatnment groups were also significantly
nore effective than the control reginen. Al so, the
five-day aprepitant reginmen was nunerically nore
effective than the one-day reginen in the prevention
of del ayed synptons.

We concl uded that aprepitant enhances the
efficacy of a standard therapy regi nmen during both the
acute and delayed phases. W also concluded that
aprepitant is nore effective when admnistered for
multiple days in the prevention of delayed synptons,
even when a very high dose of aprepitant, 400
mlligrans, is admnistered on day one.

Hnting that continued dosing is nore
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effective in the prevention of delayed synptons was
al so showmn in the second study, the details of which
are in your background.

Based on these conclusions and the data
from the other studies that evaluated different
aprepitant reginens presented in your background, we
then did a dose finding study.

There were several not ewort hy design
features of this study. The primary hypothesis
related to overall prevention of synptons, "overall"
meaning the entire five days following the initiation
of cisplatin therapy. As nentioned before, the
overall phase is affusion of the acute and del ayed
phases and 1is favored because it 1is the nost
clinically relevant tinme frane for the primry
assessnent of efficacy.

The control group received a standard
t herapy reginmen that consisted of therapy on day one
with both a 5-HI, receptor ant agoni st and a
corticosteroid followed by continued therapy with a
corticosteroi d, dexanethasone, on subsequent days.

| nst ead of chronicitron, a st udy
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previously, the 5-HT, receptor antagonist selected was
ondanset r on. Based on the very simlar efficacy
profiles of the various 5-HI, receptor antagonists,
this change was not predicted to significantly alter
the efficacy profile of the aprepitant reginen.

There was a transition to an aprepitant
capsule formulation with inproved bioavailability.
The aprepitant capsule was used in all subsequent
studies and is the fornul ati on proposed for market.

The dose finding study was initiated with
two aprepitant reginmens. The first was 375 mlligrans
on day one followed by 250 mlligrans on days 2 to 5.

The second was 125 mlligrans on day one foll owed by
80 mlligrans on days 2 to 5.

After initiation of the study, new data
became avai l able  which denonstr at ed t hat t he
aprepi t ant capsule formulation had even  better
bi oavail ability than antici pated.

As a result of this new information, it
was predicted that both aprepitant regi nens woul d have
simlar clinical efficacy. So in light of this, in

order to adequately explore the aprepitant dose
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response, the study was nodifi ed.

The 375/ 250 mlligram reginen was
di scontinued after enrollnent of 35 patients. The
study was then resunmed with a new allocation schedul e
and new drug supplies and the addition of a 40/25
m | ligram aprepitant reginen. This slide shows the
design of the second part of the study after the
nodi fication of the aprepitant treatnent groups.

The control reginen recei ved ondansetron,
the control standard therapy regi nen, ondansetron and
dexanet hasone on day one foll owed by dexanet hasone on
days two to five. Patients in the other two treatnent
groups received this standard therapy reginen, and
both al so received a five-day aprepitant reginmen. The
first was aprepitant, 40 mlligrans, on day one
followed by 25 mlligrans on days 2 to 5. And the
other was 125 mlligrans on day one followed by 80
mlligranms on subsequent days. The objective of the
study was to assess the aprepitant dose response.

The data for the primary hypothesis
overall conplete response are shown. The verti cal

axi s shows the percentage of patients with a conplete
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response. Both aprepitant reginmens were significantly
nore effective than the control reginen.

A formal dose response anal ysis was done,
whi ch denonstrated that the 125/80 mlligram regi nmen
was significantly superior to the 40/25 mlligram
regi men. The data during the acute phase and the
del ayed phase are shown separately. The 125/80
mlligram aprepitant reginmen was significantly nore
effective than the control reginmen during both the
acute and the delayed phase; whereas, the 40/25
mlligram aprepit ant treat ment regi men was
significantly nore effective than the control reginen
during the del ayed phase only.

This Kaplan-Meier curve illustrates the
time to first enetic episode or rescue over the
five-day evaluation period for the control group. The
hori zontal axis shows tinme over the evaluation period
of 120 hours. The vertical axis, truncated at 40
percent, shows the percentage of patients with no
enesis or rescue. At time zero, the tine of
initiation of cisplatin, 100 percent of the patients

have had no enetic epi sodes and have not taken rescue.
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At 120 hours, |ess than 50 percent of patients in the
control group have had no enetic epi sodes and have not
t aken rescue.

Few patients are having nore enesis or are
taking rescue in the first few hours. However, after
approximately 18 hours, a substantial portion of the
patients are having synptons. Initial enetic episodes
and use of rescue are concentrated in the first 72
hours.

The benefit of addition of both dose
regi mens of aprepitant is clearly seen with the 125/80
mlligram reginmen superior to the 40/25 mlligram
regi men.

Initial enetic episodes and use of rescue
are also concentrated within the first 72 hours wth
the addition of aprepitant. This display shows the
data from the 375/250 m | ligram regi nen superi nposed.

As predicted, the outcome in the patients in the
375/250 milligram reginen and the 125/80 mlligram
regi nen was very simlar.

The conclusions from the dose finding

study were that the aprepitant 125/80 mlligram
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reginen is effective. The 40/25 m|ligram aprepitant
regimen was |less effective. And the 375/250 m | ligram
aprepitant reginen added little or no benefit relative
to the 125/80 mlligramreginen.

Al nost al | initial therapy failures
occurred within 72 hours, inplying that 3-day dosing
with aprepitant would provide full benefit. Based on
t hese concl usions, we proceeded to Phase Il in order
to confirm the effectiveness and safety of a 3-day
aprepitant reginen, 125 mlligrans adm ni stered on day
one followed by 80 milligrans adm nistered on days 2
and 3.

The Phase 111 hypothesis was conpared to
standard therapy, the aprepitant reginmen will provide
superior control of nausea and vomting as neasured by
the proportion of patients with an overall conplete
response. That is, no enesis and no rescue in the 120
hours following the initiation of cisplatin

In order to rigorously assess this
hypot hesis, two Phase |1l nultinational studies were
done with rmultiple-cycle extensions. These studies

enrol l ed over 1,000 patients and were 2 of the | argest
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antienetic trials with nultiple-cycle extensions ever
done in this patient population: cancer patients
treated with high-dose cisplatin.

The aprepitant reginen was refined for

Phase 111. Aprepitant was dosed for three days, as |
mentioned previously. The dexanethasone dose was
reduced in the aprepitant treatnent group. So the

pl asma dexanet hasone |evels would be simlar in both
treat ment groups.

The Phase 111 study design. Two treatnent
groups; the control therapy reginen, ondansetron and
dexanet hasone on day one foll owed by dexanet hasone on
days two to four.

Patients in the aprepitant treatnent group
received this standard therapy regimen wth the
refinenment that the dexanethasone dose was reduced
relative to the control group. On day one, the
control group received 20 mlligranms dexanethasone;
whereas, the aprepitant group received 12 mlligrans.

On days two to four, the control group received 16
mlligrans of dexanmethasone daily; whereas, the

aprepitant group received 8 mlligrans daily.
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The key i ncl usi on criteria wer e
adm ni stration of high-dose cisplatin, greater than 70
mlligrams per neter’ on day one. Exclusion criteria
included significant elevations of Iiver function
tests, AST,  ALT, and bilirubin, reduced rena
function, and reduced neutrophil and white bl ood cell
counts, as shown. The concomtant or very recent use
of strong CYP3A4 inhibitors or CYP3A4 inducers were
al so precl uded.

The treatnment groups were simlar in terns
of gender, age, and addi ti onal enet ogeni ¢
chenot herapy, as seen in the data conbined from both
st udi es. These are all risk factors for the
devel opnent of nausea and vom ting.

The primary cancer di agnoses wer e
simlarly distributed between the treatnent groups,
data conbi ned fromboth studies. The vast majority of
patients in the studies, around 95 percent, received
concom tant chenotherapy in addition to cisplatin

The frequency of concomtant therapy wth
speci fic chenotherapeutic agents was simlar in both

treatnment groups. The efficacy data for the primry
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endpoint of overall conplete response are shown for
the first Phase |1l study, protocol 052.

Fifty-two percent of the patients in the
control group had a conplete response versus 73
percent in the aprepitant group, an increnent of 21
percentage points, which was highly significant, p
| ess than .001.

The outcone in the second Phase |11 study,
protocol 054, was strikingly simlar. Forty-three
percent of patients had a conplete response in the
control group versus 63 percent in the aprepitant
group, an increnent of 20 percentage points, which was
al so highly significant, p less than .001

Thus, the primary analysis in both studies
showed a consistent advantage for the aprepitant
reginen in the overall prevention of nausea and
vom ting associ at ed W th hi ghly enet ogeni ¢
chenot her apy, which was highly significant.

The efficacy data for the key secondary
endpoints of conplete response during the acute and
del ayed phases in both of the Phase 11l studies are

shown. Both studies showed a consistent advantage for
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the patients treated with the aprepitant reginen
during both the acute and the delayed phases when
anal yzed separately. The differences were also of
simlar significance in both studies with p values
consistently less than . 001

These Kapl an-Meier curves illustrate the
time to first enetic episode or rescue for the
treatnment groups over the five-day evaluation period
in both Phase |1l studies. The advantage provi ded by
the addition of aprepitant throughout the acute and
del ayed phases was clearly replicated in both studies
and was statistically significant.

The efficacy data for the endpoints of no
enesis and no rescue overall are shown for both
st udi es. These endpoints are the individual
conmponents of the primary endpoint of conplete
response.

Both studies show a consistent advantage
for the patients treated with the aprepitant reginen
for both the no enesis and no use of rescue therapy
endpoints. The efficacy of the aprepitant reginen is,

thus, supported by both conponents of the primry
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endpoi nt . The greater use of rescue therapy in the
control group is particularly inportant to bear in
mnd in the context of the assessnent of the contro
of nausea, which I wll now discuss.

Nausea is a particularly inportant synptom
for patients, which frequently occurs in conjunction
with vomting. Though our primarily assessnment of the
efficacy of aprepitant was in the prevention of the
syndrone of chenot herapy-i nduced nausea and voniting,
we al so careful ly assess nausea prevention
i ndependent | y.

The assessnent of nausea is nore conplex
than either the assessnent of enetic events or use of
rescue therapy because of its subjective nature.
Nausea was assessed daily by patients wusing a
validated 100-mllinmeter visual analog scale. The
scal e was anchored by zero mllinmeters representing no
nausea and 100 mllinmeters representi ng nausea as bad
as it could be.

Patients placed a vertical mark daily on
the scale corresponding to their |evel of nausea in

response to the diary question, "How nuch nausea have
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you had over the past 24 hours?"

Two pre-specified nausea endpoints were
anal yzed with data fromthe daily visual analog scale
r eadi ngs: no nausea and no significant nausea. No
nausea was defined as a maxinmum rating of |ess than
five mllineters on each day during the overal
five-day assessnent period.

This definition of no nausea was al so used

by the nost recently approved 5-HI, receptor

ant agoni st, dol asetron. No significant nausea was
defined as a maximum rating of less than 25
mllinmeters each* day during the overall 5- day

assessnent period. This definition of no significant
nausea correlates with nausea that does not interfere
with daily activities. The efficacy data for the
pre-specified secondary endpoints of no nausea and no
significant nausea are shown for both studies.

Bot h studi es showed a consistent nunerica
advantage for the aprepitant reginen for both nausea
endpoints, though, as | nentioned before, it 1is
inportant to bear in mnd that rescue therapy was nost

frequently used in the control group.
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Statistical significance was achieved for
the no nausea endpoint in protocol 054. To explore
further the control of nausea, the data from both
studies were nerged in post hoc analyses of both
nausea endpoints and are shown.

Statistically significant advantages for
the aprepitant-treated patients for both endpoints
were seen in these nerged post hoc anal yses. These
data show that the addition of aprepitant consistently
i nproves the control of nausea associated with highly
enmet ogeni ¢ chenot her apy.

QO her pre-specified endpoints were also
st udi ed. These included the conposite endpoints,
conplete protection, and total control. Conpl ete
protection is defined as conplete responses plus no
significant nausea; that is, no enesis, no rescue,
pl us no significant nausea.

Aprepitant was significantly superior to
control in both Phase Ill studies in terns of conplete
protection. And the data is in your background.
Total control is defined as conplete responses plus no

nausea; that is, no enesis, no rescue, plus no
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si gni ficant nausea.

Aprepitant was significantly superior to
control in protocol 054 in ternms of total control and
nunerically better in protocol 052. The data for
total control are in your background.

Synmptom relief alone may not fully
describe the benefits of effective antienetic therapy
to patients because it does not assess the inpact of
nausea and vomting on patients' daily I|ives. So we
assessed the inpact of nausea and vomting on daily
life using a validated nausea and vomting-specified
questi onnaire.

The questionnaire has two domains: an
enesi s-specific domain and a nausea-specific donain.
Using the overall score derived fromthe questionnaire
IS a pre-specified anal ysi s, apr epi t ant was
significantly superior to control in both Phase 111
studies in terns of inpact on daily life, as detail ed
i n your background.

The data derived from the individua
enesis and nausea domains, which are not present in

your background, were also supportive of aprepitant's
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benefit to patients. In order to assess the benefit
of aprepitant in patients receiving a particular
enetic reginen, we did a post hoc efficacy analysis in
t he subset of patients treated with both cisplatin and
addi ti onal enmet ogeni ¢ chenot her apy, specifically
cycl ophospham de and/ or doxorubicin

Predictably, the conplete response was
very low in the control group because of the nore
intense enetic stimulus, only 26 percent of patients
having a conpl ete response. The advantage provi ded by
addition of aprepitant was 33 percentage points, nore
than twice the response in the control group, and a
very substantial therapeutic effect in these patients
that was highly significant.

| would like to briefly summarize the
aprepitant cycle 1 efficacy data. The aprepitant
reginen was effective in tw replicate clinica
trials. Overall, 20 percent fewer patients vomted or
requi red rescue nedications for established nausea or
enesis, a p less than .001, in both studies.

The superiority of aprepitant was evident

in both the acute and delayed phases for both
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conponents of the primary endpoint: enesis and the
use of rescue nedications. The superiority of
aprepitant was also evident in patients taking
cisplatin plus other enetogenic chenotherapy. Ther e

was a consistent advantage to the aprepitant reginmen
on both nausea endpoints, and it's inportant to bear
in mnd in considering the nausea data that nore
rescue nedications were used in the control group in
bot h *studi es.

All of the efficacy data we have presented
has related to cycle 1 of chenotherapy. Since cancer
patients typically receive multiple ~cycles of
chenot herapy treatnent, the assessnent of antienetic
efficacy during those multiple cycles is inportant.

The vast mgjority of antienmetic studies
have only collected cycle 1 data. And those that have
collected multiple-cycle data have frequently been
open | abel studies.

The interpretation of dat a from
mul tiple-cycle extensions is conplicated because of
the high attrition rate in this patient popul ation and

the potential for bias when observing a subset of the
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cycle 1 patients. Both Phase Ill studies incorporated
mul ti pl e-cycl e extensions.

Patients could receive the sane blinded
therapy they received in cycle 1 in up to five
additional cycles. Sixty-eight out of 71 study sites
participated in the optional multiple-cycle extension

Data collection was streanlined, and
patients were sinply asked to provide "Yes" or "No"
responses to two questions posed at the day six to
eight clinic visit, "Have you had any episodes of
vomting or retching since your chenotherapy started
in this cycle?" and "Have you had any nausea since
your chenot herapy started in this «cycle that
interfered with normal daily life?"

The observed proportion of patients
W t hout enesis and significant nausea are shown during
each of the nultiple cycles two to six. Data was
conbi ned from both Phase 111 studies. A consi stent
advantage is seen for the patients receiving the
aprepitant reginmen, which appears to be naintained
t hroughout repeat cycles for those patients continuing

in each of the multiple cycles.
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Anot her way to evaluate the nultiple-cycle
data is the tine to first enesis and the tinme to first
significant nausea during the extensions. Data from
both studies are conbined and are shown wusing a
Kapl an- Mei er appr oach.

A consistent advantage for the patients
receiving the aprepitant reginen in terns of
enesis-free time and significant nausea-free tine
appears to be maintai ned throughout repeat cycles for
those patients continuing in the extension, though the
advantage is not as pronounced for the no significant
nausea endpoi nt conpared to the no enesis endpoint.

In summary, we perforned two |arge Phase
1l studies to denonstrate that the addition of
aprepitant to a reginmen of a 5-HT, receptor antagoni st
and a corticosteroid is beneficial in the prevention
of nausea and vomting due to highly enetogenic
chenot her apy.

The benefit is clinically inportant, is
evident during both the acute and the del ayed phases,
and appears to be sustained during nultiple cycles of

chenot her apy.
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My colleague Dr. Scott Reines wll now
present the safety profile of receptor antagonist and
conpl ete our presentation. Thank you.

CLI NI CAL SAFETY

DR RElI NES: Good norni ng. | would like
to review with you the key safety findings from the
aprepitant cl i ni cal devel opnent pr ogr am whi ch
i ncl uded over 3,000 subjects and patients treated with
aprepitant. Over 1,400 of these patients received
aprepitant for the prevention of nausea and vomting
associ ated with highly enetogeni c chenot herapy.

The background docunent summarizes the
safety of aprepitant across these popul ations. 0]
note is the Ilow inherent toxicity of +the drug
docunented in studies in non-cancer patients in which
aprepitant, even at very high doses for up to eight
weeks, was associated with few adverse events.

My presentation this nmorning will focus on
the safety of aprepitant in the Phase |1l clinical
trials in cancer patients, protocols 052 and 054,
which utilize the 3-day antienetic reginen for which

approval is being sought.
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Initially | wll discuss cycle 1 of
chenotherapy and then briefly review safety during
adm ni stration of aprepi t ant over mul tiple
chenot her apy cycl es.

Based on its pharnmacokinetic profile and
our previous clinical experience, we predicted that
aprepitant would be very well-tolerated in the
antienetic reginmen host for marketing. The Phase I11
clinical trials confirmthat prediction

This slide provides an overall summary of
clinical adverse experiences during cycle 1 of the
Phase I1l1 clinical trials. The incidences of all
clinical adverse experiences, those defined as
drug-related are serious, discontinuations due to
clinical adverse experiences, and death, in the
aprepitant and control groups are displ ayed.

The incidences of all categories of
adverse experiences are generally simlar between the
treatment groups wth the exception of adverse
experiences defi ned by t he i nvesti gat or as
drug-rel ated, which were sonmewhat nore frequent in the

aprepitant treatnent group. The difference was
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primarily attributable to smal | I ncreases in
drug-rel ated hiccups, anesthenia, and fatigue, which
were generally mld and trangient.

The incidences of the nost comon serious
clinical adverse experiences in the aprepitant and
control groups are displayed in this slide. O note,
the overall incidence of serious clinical adverse
experiences during cycle 1 is essentially identical in
the two treatnment groups, 13.4 versus 13.6 percent.
No specific adverse experience occurred in nore than
2.2 percent of patients. And the incidences of
specific events were simlar between groups.

Febril e neutropenia occurred as a serious
AE in 1.3 percent of patients in either group. The
spectrum of adverse events is typical of cancer
patients receiving chenot herapy.

My next slide sunmmarizes the Phase 111
chenot herapy cycle 1 |aboratory adverse experiences.
The overall incidences of all |[|aboratory adverse
experiences as well as those defined as serious or
drug-related and discontinuations due to |aboratory

adverse experiences were generally simlar between the
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treatment groups during cycle 1 of the Phase 111

trials.

When used in clinical practice, aprepitant
wll be admnistered with a variety of concomtant
therapies. During Phase Il1l, we sought to confirmthe

prediction based on clinical pharnmacology data that
aprepitant woul d  not have clinically inportant
interactions with these other nedications.

W approached the question in severa
ways, as illustrated here. Since all patients receive
cisplatin, potential renal and neurol ogical effects,
which are the dose-limting toxicities wth this
agent, were carefully nonitored. Ci spl ati n-i nduced
renal effects were evaluated by analysis of serum
creatini ne. And particular attention was paid to
nervous system and ototoxicity.

Toxicities of other types of chenotherapy,
which were frequently admnistered in addition to
cisplatin, were evaluated by changes in neutropenia
and ot her hematol ogi cal paraneters as nyel osuppressi on
is the dose-limting toxicity for the majority of

t hese chenot her api es.
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O her common chenot her apy-i nduced effects

include fever, infection febrile neutropenia, and
dehydrati on. These henmatol ogical paraneters and
clinical adverse experiences as well as those

i ndi cative of potential glucocorticoid toxicity; that
i's, hypertension, hyperglycem a, and hypokal em a, were
pre-specified as worthy of special attention during
Phase I11.

In addi ti on, patients recei vi ng
chenot herapy netabolized, at |east in part, by CYP3A4,
the enzynme responsible for aprepitant nmetabolism were
identified and evaluated, both as part of the entire
patient cohort and as separate subgroups.

Bef ore discussing the data on this slide,
Il would like to describe the way we collected and
eval uated adverse |laboratory findings during Phase
L1, Laboratory data were to be collected for
analysis by a central |aboratory during two clinically
inmportant tinme w ndows. The first was day six to
eight follow ng chenotherapy, when patients returned
for clinical assessnents, i ncl udi ng antienetic

efficacy.
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At this tinme, wearly toxic effects of
chenot herapy may be identified. A |ater assessnent
was obtai ned between days 19 and 29, when patients are
typically evaluated prior to a second round of
chenot herapy and when toxic effects, such as prol onged
nmyel osuppressi on, can be identified.

These protocol -nmandated assessnments were
suppl enented as needed by additional neasures that
could be sent to local l|laboratories or to the centra
| ab. The investigator was responsible for assessing
all laboratory data and recording as clinical or
| abor at ory adver se experiences any clinically
significant findings.

Adverse changes in |laboratory and cli nical
paraneters may be ranked according to National Cancer
Institute; that is, N, comon toxicity criteria
based on their severity. The criteria established
four levels of increasing toxicity, grades 1 through
4,

Al of our data collected through the
central |aboratory were evaluated according to NC

criteria. However, the local |aboratory data were not
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included in the NCI assessnents.

This slide depicts the incidences of any
el evation of any serumcreatinine in the first |line of
the table followed by categorization of these
el evations according to the four NC severity grades
indicated in the left-hand colum. The incidences of
patients with any elevation in serum creatinine were
very simlar between groups, both at the earlier and
the later tine points.

More than half of the early el evations had
resolved ny the later assessnent. The NCI severity
profile of changes was also very simlar between the
groups at both tinme points. And no findings ranked in
t he nost severe category.

In summary, there were no apparent
differences in the nephrotoxicity of cisplatin due to
aprepitant as evidenced by the findings with serum
creati ni ne. In addition, there were few neurol ogical
adverse experiences and no differences between groups
in terns of neurotoxicity or ototoxicity.

As di scussed earlier, potential changes in

the toxicity of non-cisplatin chenotherapies were
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assessed by evaluation of adverse reaction profiles
typical of these agents. For example, this slide
displays the occurrence of neutropenia in the
aprepitant and control groups overall and according to
NCl toxicity criteria during cycle 1 of chenotherapy.

As with creatinine and other |aboratory
paraneters, blood counts for NC assessnents were
obtained during the day 6 to 8 and 19 to 29 tine
frames. Again, |aboratory adverse experiences could,
neverthel ess, be reported at any tine in patients for
whom additi onal | ocal | aboratory studies were
per f or med.

There were no clinically I mport ant
di fferences between the aprepitant and control groups
with respect both to overall incidences of neutropenia
shown in the first line of the table or to the
i nci dences within each NCI severity grade. There was
slightly nore neutropenia in the control group at the
day 19 to 29 assessnent, but the incidences of grades
3 and 4 neutropenia were essentially the sane.

Unlike the findings wth creatinine,

neutropenia was nore comon during this later
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assessnent period, reflecting the expected tinme course
of changes in hematol ogi cal paraneters follow ng bone
mar r ow suppressi on by chenot her apy.

The data provi ded no evi dence of
differenti al chenot herapy-induced toxicity 1in the
aprepi t ant group based on the simlarities in
neutrophil counts. A further assessnent of the
effects of aprepitant on the toxicity of concomtantly
adm ni stered therapies based on occurrence of the
pre-specified adverse experiences discussed earlier is
shown on the next slide.

This first group of adverse experiences
whi ch includes infections, dehydration, henatol ogica
toxicities, as well as fever and febrile neutropenia,
refl ects chenot herapy-induced adverse effects. Ther e
were no clinically inportant differences between the
aprepitant and the control reginens.

The second group of adverse experiences
reflecting pot enti al dexanet hasone or
corticosteroid-induced toxicity, also occurred wth
very simlar frequencies in the two treatnent groups.

In summary, assessnent of pre-specified
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adverse experiences supports a lack of significant
interaction between aprepitant and concomtantly
adm ni st ered chenot herapi es or gl ucocorticoids.

Earlier, Dr. Petty characteri zed
aprepitant as a noderate inhibitor of CYP3A4 simlar
in potency to diltiazem which should not affect the
toxicity of concomtantly adm nistered chenotherapy
agents. We sought to confirm this by evaluating the
safety profile of aprepitant separately in the
subgroup of patients receiving chenotherapies that
utilize the enzyme CYP3A4 as at |east one pathway in
their metabolism

The relevant patients in our clinica
trials received etoposide; the vinca alkaloid
vi norel bi ne; taxanes, including paclitaxel and to a
smal l er extent the **taxel; and rarely irinotecan and
i fosfam de. Data assessed include clinical and
| aboratory adverse experiences and henatol ogical
toxicities, in particular.

| wll review our neutropenia data in the
entire subgroup of patients and separately in patients

recei ving etoposide, vinorel bine, and paclitaxel, the
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i ndi vi dual CYP3A4 netabolite chenotherapies nost
frequently adm ni stered during Phase 111

Approxi mately half of the patients in the
Phase 111 trials received a concomtant therapy

met abol i zed by CYP3A4, as shown by the Ns in this

t abl e. During cycle 1, the overall incidences of
adver se experiences wer e virtually i denti cal
approximately 74 percent, in the aprepitant and

control groups in this subgroup of patients who
received, in addition to cisplatin, any concomtant
chenot her apy net abol i zed by CYP3AA4.

The overall frequencies of pre-specified
adverse experiences indicative of chenotherapy are
gl ucocorticoid-induced toxicity or serious adverse
experiences, also showed little difference between
groups. There were no changes characterized as
serious |aboratory adverse experiences in these
pati ents.

My next slide displays the occurrence of
neutropenia graded according to NC toxicity criteria
in patients who received chenotherapy netabolized by

CYP3A4. The incidences of neutropenia during the
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earlier and later evaluation periods were generally
simlar in the two treatnent groups. There was a
smal | excess of neutropenia in the control group at
the day 19 to 29 assessnent, primarily falling into
the 2 mlder NCI categories with no differences in the
nmore severe grades.

Based on the incidence and severity of
neutropenia at these two tinme points, there was no
change due to aprepitant in the hematol ogical toxicity
of chenot herapy net abol i zed by CYP3A4.

This slide depicts the frequencies of
neutropenia of grade 2 or greater; that is, less than
1,500 per mllimeter®, in all patients who received
CYP3A4 netabolized concom tant chenotherapy, shown on
the left, this being the percent of patients, and in
those receiving the 3 nost comonly adm nistered
i ndi vi dual chenot her api es netabol i zed by this pathway.

Et oposi de was the nost conmon. The N's

are shown at t he bottom for each of t hese

chenot her api es. Substantial nunbers of patients

receive vi nor el bi ne, t he second nost conmon

CYP3A4- net abol i zed concomtant chenot herapy. And
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paclitaxel was al so adm nistered frequently.

During the cycle 1, day 19 to 29
assessnent, which is a neasure of prolonged and
clinically inportant nyel osuppression, there were no
not ewor t hy di fferences in t he occurrence of
significant neutropenia anong any of these patient
subgr oups.

As noted, in addition to the NC gradings
of central |aboratory data, investigators were also
instructed to record clinically inportant | aboratory
findi ngs as adverse experiences.

This slide depicts all adverse experiences
of neutropenia for the patients described on the
previ ous slides. As with the NC characterizations
the incidences of neutropenia adverse experiences al so
showed no clinically inportant differences in the
subgroups of patients receiving any CYP3A4-netabolized
chenot her apy or in t he i ndi vi dual subgr oups
representing the three nost frequently adm nistered
agents.

In sunmary, during Phase |11, we conducted

an extensive evaluation of nore than 250 patients per
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gr oup, who recei ved addi ti onal chenot her apy
met abol i zed by CYP3A4. W saw no pattern of
clinically inportant changes between the aprepitant
and control reginens in these patients based upon
eval uation of overall and subcategories of clinical
and | aboratory adverse experiences and of neutropeni a,
in particular.

In addition to categorizing patients by
whet her they receive concomtant therapies, we also
evaluated standard patient denogr aphi ¢ subgroups
according to age, gender, race, and primry cancer
di agnosi s. The data, which are presented in your
background package, support the conclusion that the
aprepitant regi nen has a consistently favorable safety
profile across these various denographi ¢ subgroups.

Thus far | have presented data descri bing
our experience with aprepitant during an initial cycle
of chenot her apy. Cancer patients typically receive
initial followed by repeat cycles of chenotherapy.
Therefore, the Phase |11 studies eval uated aprepitant
over nultiple courses of chenotherapy, up to a tota

of six cycles per patient.
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During nultiple-cycle extensions, patients
continued on the sane chenotherapy and antienetic
reginmens with which they were treated during cycle 1.

Safety data collection during nultiple cycles
included the nost critical paraneters according to
investigators and consultants and by prior agreenent
wth FDA, that 1is, clinical adverse experiences
defined as drug-related or serious, and those causing
the patient to discontinue further participation in
t he study. In addition, |aboratory evaluations were
obtained at the day 19 to 29 visit.

A large nunber of patients received
treatnment during nultiple cycles. Over 400 patients
in each group <continued beyond cycle 1 and
approxi mately 150 patients were treated for a total of
6 cycles of chenotherapy in the aprepitant and control
arms, as noted in the safety update to the NDA

The safety findings over nultiple cycles
confirmthe favorable profile observed during cycle 1

This slide summarizes the incidences of drug-rel ated
or serious adverse experiences and those associated

with patient discontinuations as well as serious

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




10

11

12

13

14

15

16

17

18

19

20

21

22

86

| aborat ory adverse experiences and deaths. None of
the nunerical differences between the groups was
judged to be clinically significant. And there was no
pattern of clinically inportant adverse events wth
the aprepitant conpared to the control reginen.

The next slide illustrates the neutropenia
observed during multiple cycles of chenotherapy. The
graph illustrates the potential for aprepitant to
affect the toxicities over tinme of concomtantly
adm ni st ered chenot her api es based on the occurrence of
neutropenia over the <course of six chenotherapy
cycl es.

The bars display the percentage of
patients with neutropenia of NCI grade 2 or greater
that is, less than 1,500 per cubic mllineter at days
19 to 29. During each of the six cycles, the
percentages  of patients wth neutropenia were
remarkably simlar, indicating that the henatol ogica
toxicity of concom tant chenot herapi es does not change
over nultiple-cycle treatnent wth aprepitant.
Overal |, t he adver se experience profiles and

| aboratory data confirm that the good tolerability
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observed during cycle 1 with aprepitant extends over
mul ti pl e cycl es of chenot herapy.

In sunmary, the aprepitant reginen was
wel |l -tolerated with incidences of adverse experiences
generally simlar to standard therapy control
Aprepitant did not significantly alter the toxicity of
concomtantly adm ni st ered cisplatin or ot her
chenot herapy agents, whether or not netabolized by
CYP3AA4. And there was no evidence of increased
gl ucocorticoid toxicity.

There were no clinically I mport ant
differences in the safety and tolerability profile of
aprepitant based on age, gender, race, or primry
cancer di agnosi s. And aprepitant was well-tolerated
during multiple cycles of chenotherapy.

SUVMARY AND CONCLUSI ONS

DR REINES: | would Iike to conclude this
presentation to the advisory conmttee by sharing our
perspective on the role of aprepitant in the
supportive care of cancer patients receiving highly
enmet ogeni ¢ chenot her apy.

When patients are diagnosed wi th cancer
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they are immediately confronted with the reality of
having a life-threatening disease. Next, they nust
begin to consider the prospect of under goi ng
treatnments that may be debilitating and disruptive to
their lives at a tine when they may not be physically
inpaired by the cancer itself. Cearly, at this tine
patients would |ike to preserve their ability to
function normal | y. The synpt ons of
chenot her apy-i nduced nausea and vomting may reduce
t heir chances of doing that.

Since 1991, synptons of highly emetogenic
chenot her apy have been partially preventable by use of
5-HT, receptor antagonists. These drugs were quickly
recognized as inportant t herapeutic advances.
However, despite their wuse, many patients still
experience nausea and vomting after enetogenic
chenot her apy.

Patients still rank nausea and vomting
anong the nost distressing synptons caused by
chenot her apy. In particular, delayed synptons often
occur when patients are at hone follow ng each cycle

of chenotherapy. And they remain difficult to treat.
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These Kapl an-Meier curves, which Dr.
Horgan presented earlier today, illustrate **patients
in the control groups of our Phase IlIl clinica
trials. The curves show the percent of patients who

remain free of enesis and the need for rescue

medi cat i on.

By the end of day one, this proportion has
al ready dropped below 70 percent. And after the
five-day observati on peri od fol |l owi ng their

chenot herapy, half or fewer patients in each contro
group were fully protected, indicating additional |oss
of control during the phase of del ayed synptons.

The graphs clearly illustrate the need for
better antienetic therapy since all of these contro
patients were treated wth the best currently
avail able treatnent: a conbination of a 5-HTI,
ant agoni st and a corticosteroid.

Aprepitant was developed to address this
need. Over the course of seven years, we studied nore
than 3,000 patients, including nore than 1,400 in
cancer chenotherapy trials. W chose to devel op

aprepitant as an essential conponent of an antienetic
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therapy reginen to be used in conjunction with other
antienetic agents. In that way, we were able to
achi eve unprecedented efficacy during both the acute
and delayed phases followng highly enetogenic
chenot her apy regi nens.

The efficacy of aprepitant observed during
cycle 1 was sustained over nmultiple-cycle treatnent.
In all trials, aprepitant was very well-tol erated.

Safety was denonstrated across a broad
range of aprepitant doses in the presence of various
chenot her apeutic agents, in addition to cisplatin, and
with two different 5-HT, receptor antagonists. The
overal | safety and tolerability of a three-day
aprepitant reginmen was confirmed in the Phase 111
clinical trials.

Returning to the Kaplan-Mier curves,
which now also illustrate in yellow the results for
the aprepitant reginen, we can clearly see the nmarked
clinical efficacy observed in the Phase 11
devel opnment program

More than two-thirds of the patients who

received the aprepitant reginmen were protected from
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enesis or the need for rescue therapy over the entire
five days followi ng their chenotherapy. This is a
mar ked advance over the current standard of care,
agai n shown in bl ue.

The effect of aprepitant begins within 24
hours during the acute phase of chenotherapy and is
especially pronounced in prevention of del ayed
synptons over the next four days.

In conclusion, the aprepitant represents
the first of a new class of therapy, a Substance P
antagoni st at central NK receptors that features a
novel mechanism of action wth distinct clinical
benefits. As a «cornerstone of a reginmen for
prevention of nausea and vomting due to highly
enet ogeni ¢ chenot herapy, aprepitant provides nmarked
synpt om reducti on and i nproves upon the best avail able
antienetic therapy.

W hope that this new nedicine may alter
an enduring perception of cancer chenotherapy by
al l owi ng nost patients to undergo enetogenic treatnent
wi thout the inevitable fear of nausea and vom ti ng.

W are pleased to have had the opportunity
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to share our data with you this norning. In closing,
| would like to | eave you with our proposed indication
for aprepitant. Thank you.

CHAl RPERSON CAM LLERI : Thank you very
much.

QUESTI ONS AND PRESENTATI ONS

CHAl RPERSON CAM LLERI : I would like to
propose that we spend about ten m nutes now addressing
some questions. | would like to thank the conpany
representatives for their very conprehensive and cl ear
presentations to us.

And | would I|ike to propose to the
commttee nenbers that in the first part of the
questions to the conpany we focus on issues that are
not already entertained in the brief that Dr. Justice
provided us. For exanple, | am sure we are going to
conme back later in the presentations from the agency
as well as perhaps questions this afternoon as we
di scuss these several issues. W are going to need to
address the specific questions that you proposed
pertaining to efficacy in nausea and also the

proportion of patients wth other inducers of
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cytochrone p450 3Ad4, which may not have been
over-represented in the patient groups here.

So I would like the conmttee nenbers in
this first part of the questioning to focus on
specific issues pertaining to the presentations we
have just heard and not the general issues that were
entertained in Dr. Justice's opening argunents.

So the other thing I would like to do in
the next 10 to 15 mnutes before we adjourn for a
break is to try to focus the questions first on areas
pertaining to clinical pharnacol ogy. Then we wll
have the break. Then we will conme back and deal wth
clinical efficacy and safety issues.

So if that is acceptable to **everyone --
and | am assumng it is -- | wuld like to ask ny
colleagues on the conmttee whether you have any
questions pertaining to pharmacol ogy. Perhaps we w ||
address the questions on 3A4 and nunbers, et cetera,
|later, when we discuss this wth the agency's

presentati on.

Dr. LaMont?
DR LaMONT: Yes, sir. | have a question
SAG CORP
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about figures 28 and 39. There seens to be no data
provided on figure 28 for aprepitant plasna between
hour 24 and 48. Also, on slide 39, there is no data
for days 2, 3, and 4, although you're giving the drug
on those days. | just wonder why those data weren't
included or if they're soon to be unrevealing or --

DR PETTY: Actually, if | can answer the
question, if we could first go to slide nunber 28
please? In this particular study, the data actually
weren't collected. W did not collect the detailed
profile between 24 and 48 hours. So the plasma
sanples that were collected were fromzero to 24 hours
the first day of the reginen and from 48 to 72 hours
the last day of the regine. So there is not a

detailed plasma profile in between day one and day

three.

DR LaMONT: Would you predict it would go
up?

DR PETTY: No. W would --

DR, LaMONT: Wuld it exceed the p count
day one?

DR PETTY: W think that would be

SAG CORrRP
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unli kely based on the effect that we see on day three.
W also observe with the longer dosing of the
five-day reginmen that the trough concentrations remain

relatively constant.

And if we could go to slide 39, | believe
it was?

DR, LaMONT: Thirty-nine.

DR PETTY: Yes. And this experinent was
conducted in a simlar fashion. The profiles for

dexanet hasone were collected only on day one and day
five, the first day and the | ast day of the reginen.

CHAI RPERSON CAM LLERI:  Thank you.

Dr. Metz?

DR METZ: Yes. Thank you.

| noticed in that slide that was just
shown right there that you reduced your dose of the
steroid for the therapeutic arm of your trial because
of the induction that occurs. Do you have any data
wi t hout steroids at all?

| am interested in whether the effect on
your del ayed response i s steroid-nedi ated because that

is the proposed action of the steroids or whether you
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are just boosting the effect of the steroids, you are
| owering the dose but you are getting your added
effect that way. So do you have any data at all
wi t hout the steroids?

| realize your programis designed to add
to an existing reginmen, but it seens to nme conceivable
that you could have a reginmen without a steroid, which
initself has potential side effects.

DR PETTY: Vell, for the effect that we
see here wi th dexanmethasone, the approximte twofold
increase, we adjusted downward for the dose of
dexanet hasone to provide balanced dexanethasone
exposure in the Phase Il studies. And the Phase 111
studies were conducted wth dexanethasone in both
ar ns.

CHAI RPERSON CAM LLERI : So, to clarify
that point, | think what Dr. Horgan is going to say is
that the aprepitant-treated dose with steroid dose

with the aprepitant group was lower than in the

control group. |Is that correct?
DR PETTY: Correct. They're the sane
| evel .
S AG CORP
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DR HORGAN: Ri ght . And just to clarify
t he background to your question and how we approached
it phil osophically in the program we did a
nonot herapy study first, which clearly showed the
efficacy of aprepitant in the prevention of delayed
synptons w t hout any confoundi ng factors.

Then, when we did a variety of Phase II
studies, we studied aprepitant in the context of
concomtant corticosteroid therapy on day one. And we
again consistently showed efficacy in the prevent of
del ayed synpt ons.

Then when we noved into the latter part of
the program when it was clearly the established
standard of care and recommended, for exanple, in
consensus gui del i nes t hat corticosteroids be
adm ni stered during the delayed phase, we evaluated
aprepitant in the context of addition to a standard
t herapy regi nen.

Now, it's correct. W did not define
precisely the relative contributions in the |ater part
of our program  provided by aprepi t ant and

dexanet hasone in the prevention of delayed. However,
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we clearly denonstrated prior to that that aprepitant
has a substantial effect in the prevention of del ayed
synpt ons.

DR METZ: Except that you don't have any
data wthout steroids except for your nonotherapy
trial.

DR, HORGAN: Right.

CHAI RPERSON CAM LLERI:  Dr. Desta?

DR DESTA: Yes. | have a question of
whet her you have screened for CYP2C8 and 2B6 because
CYP2C8, even though paclitaxel is netabolized by 3A
there is also a conponent of 2C8. So at least the in
vitro data nust be done for this purpose, | guess.

And the other one is CYP2B6. W know t hat
cycl ophospham de and partly absorbed ifosfam de, these
drugs are primarily, including thiotepa also,
met abol i zed by 2B6. | wonder whether we have sone at
| east in vitro screening data for these isoforns.

The second question | have is, you
nmenti oned address does not affect the PK of your drug.

And | saw in one of the docunents that there is a

several -fold increase in AUC of aprepitant.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

99

So when do you say it is not clinically

inportant in age,

74 percent increase in AUC? |

DR

ef fect of other

DR

DR

DR

DR

DR

PETTY:

You

the group with, if | am correct, a

s that correct?

are referring to the

drugs on aprepitant?

DESTA:

PETTY:

DESTA:

PETTY:

DESTA:

No, no.

l"msorry. | didn't --
On age.

Age? Onh, sorry. Yes.

Yes.

And ny | ast question is,

you tal k about the exposure better, and you have shown

PET data in your

data analysis. | wonder whether you

did sone time course of that

you probably to

t he dosing

After a single dose,

because that wll guide

interval of the drug.

did you do sone sort of tine

course for the PET anal ysis?

DR PETTY:
question first?

DR DESTA:

DR

potential effects,

DR DESTA:

202/797-2525

PETTY:

If |

Ckay.

can answer your first

You asked about effects,

Yes.

of aprepitant on CYP2B6 and CYP2CS.

SAG CORP
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DR PETTY: W have not specifically
eval uated those in our in vitro screens of m crosonal
turnover, although we have evaluated, in addition to
CYP3A4, several other cytochrone p450 enzynes. And
there was no evidence of inhibition of aprepitant of
those cytochrone p450 enzynes. It exclusively had an
ef fect on CYP3A4.

So specifically, no, we have not eval uated
CyP2B6 and 2C8 in vitro, although our clinical data
woul d suggest that there doesn't appear to be a
significant effect of aprepitant on drugs netabolized
by those enzynes.

For your second question regardi ng age, we
specifically | ooked at the potential effects of age on
the pharnmacokinetics of aprepitant in a study in
el derly subjects as well as a conprehensive analysis
of all of our Phase | data.

W found very slight effects, at nost
perhaps a 30 percent increase in the AUC of
aprepitant. W have found that in our clinical
program aprepitant is a rather wi de therapeutic index

drug. And, as Dr. Reines pointed out in sone of our
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other studies with higher doses of aprepitant given
for much longer periods of tinme, we found that plasm
concentrations seven-fold higher than those achieved
with this regimren have been very well-tolerated. So
we would conclude that a 30 percent increase in AUC
woul d not be clinically inportant.

And, to answer your third question, wth
regard to the PET studies, no, we have no specifically
done singl e-dose PET studies. Gven the conplexity of
those studies, we were essentially only able to
measure the drug concentration and brain occupancy
effects at a single tinme point 24 hours after the |ast
dose of aprepitant. Based on a dose-response, the
pl asma concentrations clearly correlated very well
wi th the brain occupancy.

CHAl RPERSON CAM LLERI:  Dr. Cryer?

DR, CRYER  Thank you.

This is also for Dr. Petty. So one of the
gquestions which we wll be focusing on is the
potenti al for i nteraction of aprepitant with
chenot herapy, which is obviously simlarly netabolized

by CYP3A4. So in that light, | would like to go back
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to slide 44, if we could.

The question is, as | understand it, these
data are data with aprepitant with its effects on
docet axel plasma concentrations. And this **issue is
in your application and clinical practice, it is
proposed to use aprepitant as conbination therapy with
the 5-HI, antagonists as  well as wth the
corticosteroids. And so | really can't take this data
and generalize it to what we mght expect to see in
clinical practice.

So do you have any data with the conbi ned
therapy of the three, the corticosteroids, the 5-HT,
antagoni sts, along with aprepitant, with regard to its
effects on chenotherapeutic agents that would be
met abol i zed by CYP3A4?

DR PETTY: Most of our drug interaction
studi es have been done with aprepitant by itself to
provide as clear a result as possible. W know t hat
the agents that are co-admnistered in the reginen,
t he 5-HT, antagoni sts and the steroids, do not inhibit
CYP3A4 activity, for exanple. There is no evidence of

t hat .
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So we would not anticipate a different
type of interaction when the three agents are used
together, but typically the results that we see wth
aprepitant used by itself are fairly consistent wth
that, at nost a noderate effect on CYP3A4.

CHAI RPERSON CAM LLERI: Dr. Fogel ?

DR FOCEL: Thank you.

| have a question about the centra
bi nding of aprepitant. The physiology related to
vomting indicates invol venment of the vagal conplex in
the area postrema. The PET studies that you showed on
slides 29 through 31 show the cortex. And PET scans
aren't particularly effective in showing the vagal
conpl ex.

Do you have any data regarding blinding
studies looking at the effects of aprepitant on NK
receptors in the dorsal vagal conplex and the area
post r ema?

DR PETTY: This particular section, as
you point out, is through the striatum and one area of
the cortex. W have examned other areas of the

brai n. The PET scans can be exam ned throughout the
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entire area of the brain.

And we find that aprepitant does displace
the binding of the tracer and from the receptor
t hroughout all regions of the brain. And we have
denmonstrated that this tracer does bind in the brain
stemto the areas in question

CHAl RPERSON CAM LLERI : A subsidiary
question, | think the brief shows that there are
aut oradi ographic studies that are nore focused on
dorsal notor nucleus of the vagus and nucleus of
tractus solitarius.

So can you tell us whether the other
nuclei are |ike anbiguous in dorsal notor nucleus,
rather than the NTS, also have displacence of NK?
Because those would be perhaps nore relevant in the
context of the retching and the vomting.

And a question for you, Dr. Petty. | saw
the occipital cortex of the cerebellumalso |ights up.

So are there any toxicity studies |ooking at
cerebella or occipital visual cortical functions when
you gi ve the NK antagonist?

DR HARGREAVES. Sir, I'm R ch Hargreaves
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from phar macol ogy at Merck

The answer to your question is the PET
resol uti on when we anal yzed the data was for the brain
stemonly. The resolution is too poor to distinguish
bet ween those nuclei. And so we have a parallel
di spl acenent 1ooking over the general area of the
dor sal nmotor nucleus, but we can't distinguish
speci fic neuronal groups.

CHAI RPERSON CAM LLERI : But, to help the
gquestioner, you do have data in your profile,
believe, because | read it in the brief, that there
are autoradiographic studies in other animals that
show binding to dorsal notor nucleus of vagas or
dorsal vagal conplex which would be relevant in its
antienetic effects.

DR, HARGREAVES. Absolutely. | nean, the
NK, receptor is present throughout those nuclei. And
there is a parallel displacenent in certainly the
preclinical species, such as the ferret.

CHAI RPERSON CAM LLERI :  Thank you.

Question about the occipital cortex or

whatever is lighting up in the back of the brain?
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DR PETTY: Yes. As shown on the PET
scans, the tracer binds to NK receptors wthin their
known distribution, which would include many cortica
areas. Actually, they are a very | ow concentration of
receptors in the cerebellum And the tracer actually
reflects that as well, although it is not displayed on
that particul ar slide.

VW have not observed, particularly in our
clinical studies, again, at doses nuch higher and
given for nmuch longer duration of time, any adverse
experiences that would be related to potential effects
on vi sion.

CHAI RPERSON CAM LLERI : Ms. Cohen? Thank
you.

M5. COHEN:. As you know, |'m the consuner
menber. So you have to bear with me while | ask you
some questions.

First of all, | noticed that in your
clinical trials, you did four children. What
percentage of the nenbers in your trial were specia
popul ati ons? | guess | am part of the special

popul ati on.
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And | have a few nore questions. Wul d
you like nme to give themall at once? Do you m nd?

CHAl RPERSON CAM LLERI: If they are not on
clinical pharmacol ogy, can | suggest that we pick them
up later?

M5. COHEN: Vell, | do have a curious
question. On chenotherapy, on the drugs that are used
in chenotherapy, how many drugs did you test your
aprepi tant agai nst?

Al so, is there a common denom nator wthin
all of the chenotherapy drugs that do induce the
nausea and the vomting?

CHAI RPERSON CAM LLERI:  Thank you.

DR HORGAN I will answer your second
question first. W wused cisplatin because it is the
prototypic drug for evaluating a novel antienetic.
The precise mnechanism of how cisplatin and other
chenot her apeuti ¢ agents invoke nausea and vomting is
not conpl etely under st ood.

As Dr. Petty nentioned, cisplatin and sone
of the other therapeutic agents have been shown to

i nvoke t he rel ease of serotonin from t he
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enterochromaffin cells in the gut. And clearly they
are likely to elicit the rel ease of Substance P acting
at the NK receptor in the brain stem

Apart fromthose two nechanisns, it is not
real ly understood what the precise nechanisns are that
are responsi bl e for evoking the synptons.

Does that answer your question?

M5,  COHEN If I'm allowed to say
something nore? To a certain extent. And that in
itself is a puzzle to ne in terns of how this al
wor ks, obvi ously.

| amalso interested in how you dealt wth
the patients who were getting chenotherapy in the
normal controls and how you can sinmulate the kinds of
t hi ngs that woul d happen.

DR HORGAN: Vell, the assessnment of
efficacy was done in patients receiving cancer
chenot her apy. So all of our assessnents of efficacy
were done in that patient population. So we were
doing clinical trials in the context of «clinica
practi ce.

M5. COHEN: And the special population,
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what percentage of that?

DR HORGAN. In fact, we actually enrolled
in the Phase Il programa total of six adol escents.
The data are nentioned in the background for four
Those were | think the only patients that you woul d
describe as being special that didn't conform to the
general enrollnment criteria of the general trials.

M5. HOGAN: Well, in the aging popul ation
i ke me, how many of those did you have?

DR HORGAN: Vell, that was included in
our general popul ation.

M5. HOGAN:  Yes, but --

HORGAN: And that was --

HOGAN:  Thank you.

3 5 3

HORGAN: -- nore than 30 percent of
t he patients.

M5. HOGAN. At what age? Do you have any
i dea?

DR HORGAN: It would be  65.
Approxi mately 30 percent were nore than 65.

M5. HOGAN:. Thank you very nuch.

CHAl RPERSON CAM LLERI: Dr. MLeod?
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DR MLEQD: A clinical pharnmacol ogy
question for Dr. Petty. |It's two different questions,
each with eight parts.

(Laughter.)

DR MLEQD: No. There are two specific
questions that are interrel ated. And they really go
around the area of variability.

First of all, if you could maybe wal k us
through your selection of a fixed dose versus
mlligrams per meter® or other individualized dosing
approaches and also talk a little bit about the
linearity of the pharmacokinetics of this agent across
the different doses that were utilized, recognizing
that the starting dose for patients nmay change as
there is further experience gained with this agent.

DR PETTY: If I can address your second
question first? | believe your first question is
related to the dose of chenotherapies, if |'m not
m st aken. Sorry.

DR MLECD: No. Al about the dose of
this agent.

DR PETTY: O aprepitant?
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DR MLEQCD: Yes.

DR PETTY: | see. In that case, the
doses of aprepi tant used at 125-mlligram
80-mlligram are the only doses that we are proposing
for this particular indication. They are not adjusted
per meter’.

W have denonstrated that for these two
doses, t here S sl i ght nonlinearity in t he
phar macoki netics of the drug in that there are
slightly higher plasma concentrations as the dose is
i ncreased.

We did study other doses as well. And we
determned with this particular reginen with the dose
of 120 mlligrans on day one and 80 mlligrans on
subsequent days that it provides a relatively
consistent plasma concentration across the tine
interval that we're | ooking.

W did study the kinetics in elderly
patients W th renal i nsufficiency, hepati c
insufficiency, found relatively mnor effects that
woul d not necessitate dose adjustnent of aprepitant.

So we would not recomend dose adjustnent for other
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situations.

DR. McLECD: When you | ook across the nore
extensi ve doses that you used during your Phase Il and
Phase | prograns, when you talk about nonlinearity,
how dramatic is this nonlinearity as you expand the
dosi ng?

DR PETTY: Vell, for these two doses

specifically, which are the only two doses we're

proposing for clinical use, if | can refer to one of
ny slides here -- |I'm sorry. It wll take just a
mnute. We're getting there. Just a second. If we

coul d have slide 1324, please?

CHAI RPERSON CAM LLERI : I"'m wondering
whether this mght be a good tine to have a very brief
break, let you find the information you want, and then
come back to the sane questions fromDr. MlLeod. And
then Dr. Cryer will resunme questions as well.

Let's take a five to ten-mnute break.
And we will be back at 10: 50.

(Whereupon, the foregoing matter went off

the record at 10:41 a.m and went back on

the record at 10:53 a.m)
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CHAI RPERSON CAM LLERI : Il would like to
bring the neeting back to order.

Thank you, Dr. Petty. You are back at the
podi um

Dr. McLeod, would you like to rem nd us of
the two questions? And then Dr. Petty will respond.

DR MLEQOD: The questions really are
posed around trying to wunderstand the degree of
variability in pharmacokinetics across the doses that
have been evaluated, including the doses which you
have put forward for the indication. So understanding
the linearity across those doses and then w thin that
will help answer the question of a fixed dosing versus
dosing individualized to sonmething |ike body weight or
body surface area.

DR PETTY: Sur e. If 1 can have slide
1332, please? This was a study actually designed to
assess the dose proportionality of aprepitant. In
this case, it was given as a colloidal dispersion.

What was done was in healthy subjects,
doses as low as 10 mlligrans up to as high as 600

mlligranms, which spans the dose range that we are
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proposing -- as you can see, this was the AUC in those

subj ect s.

And it was fairly linear throughout the

entire range here. So, at | east
area under the curve and the drug,

over this particular dose range.

with respect to the

it is fairly linear

DR MLEQOD: So the nonlinearity referred

to earlier, was that | ooki ng
differences in pharnacokinetics

| oadi ng dose versus the subsequent
a popul ation nean at the --

DR PETTY: No. That

at i ntra-patient
when they got the

doses or is it just

was only conparing

two doses in a healthy popul ation, a pharnacokinetic

st udy.

CHAlI RPERSON CAM LLER

Dr. CGyer?

DR CRYER | just wanted to briefly cone

back to this issue of pharmacokinetics wth the

conbi ned antienetic reginen. So

from your clinical

trial experience of patients who received the conbi ned

antienetic reginen, there are
eval uations of the chenotherapy

correct?
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DR PETTY: Correct. |In cancer patients,
in the Phase 11l studies, pharnacokinetic data were
not collected, although the safety profile of patients
who were receiving the standard reginen both on
ondansetron and dexanethasone conpared to the
aprepitant reginen, in which all three agents were
given indicates that the safety profile was simlar
between the two groups. And we would conclude that
there probably were not significant pharmacokinetic
interactions on that basis.

CHAI RPERSON CAM LLERI: Dr. Kel sen?

DR KELSEN: Can we ask a nonclinical
phar macol ogy question yet?

CHAI RPERSON CAM LLERI : Are we done with
clinical pharmacol ogy? Dr. Houn?

DR HOUN: H . Florence Houn

| am just interested in Dr. Mlcolm
Rowl and's opinion on slide 44 and his interpretation
of what he thinks is happening.

DR PETTY: Can we have slide 44, please?

DR ROALAND: Yes. This is obviously a

study and it was indicated an ongoi ng study of | ooking
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at whether or not the target aprepitant affected
docetaxel. These are obviously gained as you go al ong
in the clinical study. They're not easy to do, and
you couldn't do these in normal volunteers.

What this basically is saying is that
there is virtually no effect of the aprepitant on the
docetaxel kinetics in this reginen. This is a
clinical dosage of the drug.

So the right-hand side is basically to
| ook at the issue which does cone up, and that is
variability. You can get people high or Iow And
what you are seeing is that |ooking at any one wth
respect to thenselves as individuals, there are no
real changes that you can observe.

DR. HOUN: Is this expected?

DR. ROMAND: Yes. The issue was a |ot of
t he chenot herapeutic agents are given intravenously.
And | think the data, the body of data, comng out is
that aprepitant doesn't have a strong effect on
i nhibition systemcally. Its main effect appears to
be at the inner wall [evel. | think that is what we

are seeing with the data in general.
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CHAI RPERSON CAM LLERI: Dr. Levi ne?

DR LEVINE: Just had a question about the
rescue nedications, whether it was a variety of
benzot hi azi des, whether it was up to the discretion of
the individual investigators, or if they all were
limted to one, conpazine or sonething el se.

DR HORGAN: The choice of a rescue
nedi cation was entirely left to the discretion of the
i nvesti gator. W did provide a list of reconmmended
nmedi cati ons, but the specific agent chosen was based
entirely at the discretion of the investigator.

And a wde variety were used. More than
40 percent of the patients who received rescue
recei ved netoclopramde, and then the other specific
agents were all wused in less than 10 percent of
patients. There was a wide variety.

What we were really neticul ous about was
the instructions about when patients could take
rescue. And that's where we really focused the
preci sion of our instructions.

CHAI RPERSON CAM LLERI : I think we should

ask Dr. Horgan to stay there now because we are going
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to open the questions for clinical efficacy. Dr.
Kel sen, you had the first question.

DR KELSEN: So this touches a little bit
on the point of oral and intravenous drugs. You have
indicated that this agent has effects on sonme drugs
and not on others in the clinical pharnmacol ogy. And
we talked a |ot about toxicity. And it looks like it
doesn't affect chenotherapy toxicity that nuch.

Do you have data on chenot her apy
ef fectiveness? About 40 percent of your patients had
| ung cancer. | assunme a nunber of those regi nens were
the lung cancer reginens. Do you have data on outcone
to indicate that it doesn't affect therapeutic
efficacy of the treatnment of the disease?

DR HORGAN W did not formally assess
the efficacy of chenotherapy in these clinical trials.

W followed the paradigm of the 5-HI, receptor
ant agoni st s.

As you nentioned, many of the patients had
|l ung cancer, but they also had a w de spectrum of
cancers. It's not possible in the context of a tria

like this to formally assess the efficacy of
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chenot her apy.

In general, the toxicities that we saw
that woul d be predictably associated wi th chenot herapy
were well-balanced between the treatnent groups,
indicating that there was unlikely to be any
phar macoki neti c explanation as to why the efficacy of
chenot her apy shoul d be al tered.

DR KELSEN. There are about 200 patients
in each group who had lung cancer, right? W don't
have data on response rate or survival or anything?

DR HORGAN. No. It wasn't possible given
the heterogeneity of the patient populations, their
speci fic diagnoses, their specific reginens. That has
been the practice in these trials. It's not, as you
know, to actually formally evaluate the efficacy.

DR KELSEN: | guess ny interest was the
concern that there is an interaction wth sone
phar macoki neti c i nteractions, but you have answered ny
qguestion. Thank you.

M5. HOFFNMAN: In terms of the pediatric
popul ation and clinical efficacy, one thing that |

would like to say, | guess, is that you nentioned that
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you didn't do a study armw thout the use of steroids.

From the pediatric popul ation, the inpact
of steroids can sonetines be as difficult to deal with
as the nausea and vomting from a parent perspective,
the nood swi ngs, the noon face, that sort of thing.
So a study arm spanning the pediatric population
W t hout the use of steroids mght be sonmething to | ook
at and to see the effectiveness of your study drug
wi t hout steroids.

CHAl RPERSON CAM LLERI:  Thank you for the
conment s.

Dr. Proschan?

DR. PROSCHAN: Yes. | was wondering. You
measured nausea on a visual analog scale, but you
presented results in terns of nausea less than five
yes or no. | amwondering whether you did any kind of
analysis of it in a continuous way.

DR HORGAN: Yes. W have |ooked at
nausea very conprehensively. And the bottom line is
that, whatever way we look at it, we consistently see
an advantage for the aprepitant reginen.

And, actually, if | could have slide 203?
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The reason we wused the visual analog scale was
because of its greater sensitivity. And if | can just
wal k you through this slide, which shows the data for
both protocols conbi ned? And it shows the
di stribution of maxi num visual analog scale ratings
over each of the five days, the maxi num readi ng over
each of the five days in which patients gave
recordi ngs.

So on the horizontal axis, you see the
peak nausea score. And then on the vertical axis, you
see the percentage of patients. So, for exanple, if
you | ook at a peak nausea rating of 40 and you | ook at
the wvertical there, what you are seeing is this
represents the percentage of patients who have a peak
nausea score of 40 or |ess. And you can see that
there are nore patients in the aprepitant group who
have a peak score of 40 or |ess.

Now, where we drew our lines for our two
pre-specified endpoints were at 5 and at 25. You see
at those cutoffs, we had an advantage in the
aprepi tant group.

Now, we could have drawn those vertica
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lines right across the spectrum of peak nausea scores.
And we would ultimately have gotten the sane outcone.

W pre-specified those for the reasons
that | gave because there were prior precedents. And
they correlated with inpact on daily life. And this
difference for the analysis of the continuous data was
statistically significant.

CHAl RPERSON CAM LLERI:  Dr. Metz?

DR METZ: Thank you.

| was thinking about what Dr. Kelsen was
saying. | don't know if it has been fully addressed.
Excuse the naivete of all of this, but | don't know
anyt hi ng about NK, receptors. Does anyone know where
in the body NK receptors are distributed? Especially
are there any NK, receptors on any kind of tunor types
at all? Has anyone | ooked?

DR HORGAN: There is sone data that NK
receptors are expressed by tunor cell |ines, glionas,
sonme breast cancer lines, and sonme small cell line

cancer |ines.

The significance of t hose IS not
definitively known. There is sonme suggestion that
S AG CORP
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bl ockade of those receptors may alter the growth
characteristics, reduce the growh of those tunor cel

| i nes. And that is basically the extent of the
current know edge with regard to that.

CHAl RPERSON CAM LLERI:  Dr. LaMont?

DR LaMONT: Yes. I have a question
relating to enesis and nausea on slides 107 and 108.
| amjust trying to reconcile the data given in slide
107, which says that at week 6, approximtely 75 or 80
percent of the aprepitant patients had no nausea;
whereas, if we look in the left panel of slide 108, it
| ooks like the percentage of patients with enesis is
| ess than that.

| just don't understand. | amtrying to
reconcile these two slides and to understand the
apparent decline in efficacy. So it's a two-part
questi on.

DR HORGAN Ckay. Well, the background
to this is this is the assessnent of efficacy during
multiple cycles of chenotherapy. And there is a
variety of ways to look at this data to provide

insight into the efficacy profile.
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The first one that we showed in 107 is the
observed proportion of patients wthout enesis and
wi t hout significant nausea. The information derived
from the two questions that patients were asked at
each chenot herapy cycl e.

VWat we are illustrating here is a
snapshot at each cycle of what the outcone was for
those two variables. And it's not |inked, the outcone
in each cycle is not linked, to what happened in the
preceding cycle. It's a snapshot at each cycle. This
is the efficacy profile that we see.

| don't think that you can really make an
inference so nmuch as to what is happening, the trend
over the cycles, within each treatnent group. | think
the key mnessage here is the relative difference
between the treatnent groups at each individual cycle.

Then in the next slide, 108, this is a
Kapl an- Mei er approach. In this case, for the tine to
first enmesis, a patient having enesis in the first
cycle is obviously lost, then, in the analysis for
subsequent cycles. So it's a different way of | ooking

at the data. And the outcone at each cycle reflects
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what is the outcone in previous cycles.

Agai n, the key nmessage here is not so nuch

the trend wthin each treatnment group. It is the
relative ef fi cacy, t he advant age af f orded by
aprepitant during each cycle. It is sinply a

different way of |ooking at the data.

CHAl RPERSON CAM LLERI: Dr. Brawl ey?

DR, BRAVLEY: Do you have any data about

dose reduction chenot herapy cycle to cycle?
DR. HORGAN: Could you clarify?
DR BRAWEY: | am wondering if patient

were given |less chenotherapy in cycle 2 and cycle

S

3

versus cycle 1 or perhaps because of |ess nausea,

maybe even the patients were able to get full doses of

cisplatin in cycle 2 through --

DR HORGAN: Ri ght. VW didn't actually

| ook at the dose that was adm nistered in subsequent

cycles of chenot herapy. W didn't specifically

address that question.
CHAl RPERSON CAM LLERI : Dr. Proschan,
will follow you.

DR, PROSCHAN. Ckay. Thank you.
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You know, in sone of your slides, like the
| ast one you show, you have got both of those
protocols, 052 and 054, conbined. And in others, you
| ook at them separately. | don't mean to be cynical
but | am guessing that the conbi ned ones are when you
didn't have significance of either one separately.

DR. HORGAN: Well, the displays are really
done for conbined for reasons of convenience. W did
not do statistical testing on the data for the
multiple cycle. So these are displays of efficacy.

And the bottom line is that a simlar
pi cture was seen in the individual displays.

CHAI RPERSON CAM LLERI:  Dr. Horgan, | have
a question pertaining to whether the 40/ 25 reginmen is
really less effective. | would like to refer you to
your charts 82 and 83 because there is sonething there
that | don't conpletely understand.

DR HORGAN: Here you see the 40/25
regimen has an overall conplete response rate of 59
percent. In 83, next slide, please. Sonehow when you
|l ook at the information separately for acute and

del ayed, it goes up from 59 to 76 and 64. And here
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there doesn't seemto be a significant difference.

So ny question to you is, is it true that
the m nimum effective dose perhaps or the nmaxi num dose
here is the 125/80 relative to the 40/ 25?

DR HORGAN. Right. Well, the first part
of your question, the apparent discrepancy, there
isn'"t a precise correlation between efficacy in the
acute phase and the delayed phase. There is a
correlation, but it's not precise.

So sone patients here who had controls
during the acute phase of the 76 percent of patients
woul d have gone on to have synptonms in the del ayed
phase and vice versa, which is why when you nerge the
two phases below, that the overall response that
you're seeing, the 59 percent you nentioned, is
actually lower than what you see in the del ayed phase
al one because the correlation is not precise.

And if you go back to slide 82? So what
we saw in the data that we gathered in this study for
the spectrum of endpoints that we used, there was
consistently always a nunerical advantage for the

125/80 mlligramregi nen versus the control reginen.
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And then when we did a formal analysis for
the primary endpoint of overall conplete response, we
saw a statistically significant difference here,
justifying our selection of the 125/80 dose.

CHAl RPERSON CAM LLERI:  Ms. Cohen?

M5.  COHEN: | want to make sure |
understood Dr. Kelsen's question and your answer to
himin terms of the effectiveness against nedication
or an anti-chenot her apy. You didn't study if there
was any relationship to the efficacy of the drug
itself affected by aprepitant?

DR HORGAN W did not formally assess
whet her aprepit ant al tered t he efficacy of
chenot her apy.

M5. COHEN: Vell, then would it not be
appropriate to tell a patient that "W can reduce your
nausea and vomting, but we don't know the effect of
t he chenot herapy, how it affects the chenotherapy"? |
would want to know that. I think I am entitled to
know that. Wuldn't you think so as a patient?

DR HORGAN. Well, the data we have on the

drug strongly suggest that there is no interference
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w th the pharmacoki netics of the chenotherapy that the
patient is adm nistered; in other words, the |evels of
t he chenot her apy.

M5. COHEN: Vell, was that specifically

st udi ed?

DR HORGAN:  Yes.

M5. COHEN: Go ahead. And | have one
ot her question, then. | didn't know if there were

ot her chenotherapy drugs that you didn't test wth
aprepitant. That would be ny second question

DR REINES: Sorry. |If | could coment on
your question because it is so critical? If we could
have slide 133? Although it is not possible in
studies of this size and duration to formally assess
the efficacy of the chenotherapy reginen on the
cancer, as a surrogate of that, we look carefully at
the toxicity due to the chenotherapy because the
ef ficacy would be expected to be related to how nuch
toxicity the chenot her apy IS causi ng. Thi s
essentially is a neasure of the exposure the patient
gets to the chenotherapy at the level of the bone

mar r ow.
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As you can see, | enphasized in ny
presentation that there wasn't nore neutropenia in the
aprepitant group, but there is not |ess neutropenia
ei ther, which neans that there should not be any |ess
exposure in those patients.

And so, as a surrogate of efficacy since
we couldn't neasure pure efficacy of the chenotherapy
regi men, we |ooked very carefully at paraneters I|ike
this. And we didn't find any evidence that there
mght be a reduction in the exposure to the
chenot her apy agent.

CHAl RPERSON CAM LLERI : Dr. LaMont and
then Dr. MLeod.

DR LaMONT: Yes. You list a death rate
of 6.8 percent in the aprepitant group out of 413
patients versus 5.3 in the controls. | wonder if any
of those deaths are attributable, in part or in total,
to aprepitant.

DR REI NES: During the first cycle of
chenot herapy, the death rate was 20 in the aprepitant
group and 21 in the control reginen. So it was very

evenly bal anced. Over nmultiple cycles, we observed
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the death rates that you descri bed.

If we could go to slide 515, please?
Sorry. If we go to 516 first, this shows the death
rate by cycle beyond cycle 1. And, as you can see
there is no pattern there of an increase, although it
does lead up to this small differential that you
ment i oned.

If we go to 517, this displays over the
multiple-cycle data the percentages 6.8 and 5.3 and
the primary causes. None of these were attributed to
aprepitant. And they were virtually all attributed to
the underlying disease in the patients.

CHAl RPERSON CAM LLERI:  Dr. MLeod?

DR McLECD: MW question is actually nore
probably for Dr. Horgan. There are three main
conponent s to chenot her apy-i nduced nausea and
vom ting. The acute and the del ayed phase you have
presented the information on. I wondered if you had
any data on the degree of anticipatory nausea and
vomting that occurred during cycles 2 and beyond as a
way of understanding the Ievel of control that the two

arms  evaluated had during the first cycle of
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chenot her apy.

DR HORGAN: Ri ght . Unfortunately, we
didn't formally assess that because, as | nentioned,
our approach to the collection of efficacy data during
multiple cycles was streamlined and sinply reflected
the two questions that patients were asked at the day
six to eight clinical visit. So we didn't formally
assess the incidence of anticipatory synptons.

CHAlI RPERSON CAM LLERI:  Thank you.

| believe we have had enough questions on
the presentation from the sponsors. Il would like to
invite the FDA presentation. The first presentation
is on the clinical summary by Dr. Gary Della' Zanna.
He will be followed by pharnacol ogy by Dr. Jarugul a.

FDA PRESENTATI ON

CLI NI CAL SUMVARY

DR DELLA" ZANNA: Good nor ni ng. My nane
is Gary Della' Zanna. I"'m a nedical officer in the
Division of Gastrointestinal and Coagulation Drug
Products at the Food and Drug Adm nistration.

| would Iike to take the tinme to introduce

the other divisions involved in this presentation.
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Dr. Wen-Jen Chen is a mathematical statistician from
the Dvision of Bionetrics 11I. And Dr. Venkat
Jarugula is a clinical pharmacol ogy reviewer fromthe
O fice of dinical Pharnacol ogy and Bi opharnaceuti cs.

During today's presentation, | wll give a
bri ef background of aprepitant, touching on a
treatnent reginmen and the proposed indication.
Efficacy results will be presented for the **primary
endpoi nt and sone of the secondary endpoints that are
relative to the proposed indication.

| wll present the questions the agency
has in regard to the dose of highly enetogenic
cisplatin and our safety concerns for potential
drug-drug interactions. Followng ny presentation,
Dr. Jarugula will explain the netabolism of aprepitant
in det ai | and t he pot enti al for dr ug- drug
i nteractions.

On Septenber 27, 2002, Merck and Conpany
submtted a new drug application for aprepitant.
Aprepitant is a New nolecular entity that, i f
approved, would be the first in a new therapeutic

class, the NK receptor antagonist. At the time of
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the submssion, the applicant requested and was
granted priority review status.

The proposed treatnent reginen is a
three-drug therapy that i ncl udes aprepitant in
conbi nat i on W th a 5- HT, ant agoni st and a
corticosteroid. The applicant has requested an
indication for the prevention of acute and del ayed
nausea and vomting associated wth initial and
repeated courses of highly enetogenic chenotherapy.
Aprepitant would be the first drug to be granted an
i ndi cation that includes the delayed phase of
chenot her apy-i nduced nausea and vom ti ng.

One of the questions the agency has is in
regard to the primary endpoint and whether the
submtted data supports the proposed indication. The
primary endpoint for both Phase 111 studies was
defined as conplete response in the overall phase. A
patient was considered to have conplete response if
they did not vomt and did not require rescue therapy.

The overall phase was from zero hours to 120 hours
after the admnistration of cisplatin.

The conpl ete response endpoi nt was
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evaluated and analyzed for three distinct tine
periods, the overall phase being the primary endpoint
with the acute and delayed phases being secondary
endpoi nt s.

Since the proposed indication is for
nausea and vomting in the acute and del ayed phases,
each were analyzed independently as secondary
endpoi nt s.

The agency reviewed the applicant's data
and concurs with the results of the major analysis.
The sponsor successfully denonstrated the aprepitant
reginen was superior to standard therapy for the
primary endpoint, conplete response in the overal
phase, as well as the secondary endpoints of conplete

response in the acute and del ayed phases and the no

vomting endpoints in the overall, acute, and del ayed
phases.

Next slide. Results of the no nausea
endpoi nts, however, were not as persuasive. Thi s

tabl e displays the results of the no nausea endpoints
for the two Phase |11l studies.

The nausea endpoints were evaluated for
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three tinme periods using two separate criteria that
were based on a 100-mllineter visual analog scale.
The no nausea endpoint was defined as a VAS rating of
| ess than five mllinmeters with no significant nausea
being less than 25 mllineters.

| would Iike to draw your attention to the
top portion of this chart for the no nausea endpoint.

The no nausea endpoints were only statistically
significant in the overall and del ayed phases of study
054. The aprepitant reginen did not reach statistica
significance in the acute phase of study 054 or any of
the three phases in study 052.

Additionally, the no significant nausea
endpoi nt, shown here on the lower half of this table,
was only statistically significant in the acute phase
of study 054 with an unadjusted p value of 0.01.
Because several predefined secondary and exploratory
endpoints were analyzed, the nomnally significant
results cannot be taken at face value due to multiple
conpari sons.

The agency agrees with the firm that the

results of the nausea endpoints may have been affected
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by the use of rescue therapy. Twenty-eight percent of
the patients in the standard therapy group required
rescue therapy conpared to 18 percent in the
aprepi tant group.

Furthernore, tinme to analysis showed that
the time interval for the use of rescue therapy was
|l onger in patients in the aprepitant group than the
standard t herapy group.

However, since this would be the first
time that the agency granted an indication for
chenot her apy-i nduced nausea and vomting in a del ayed
phase and the results of the nausea endpoints
i ndependently were not statistically significant, the
agency would like the conmttee's opinion on whether
the data supports the applicant's proposed indication

The agency would also |ike coment from
the <conmttee regarding the dose of cisplatin
considered highly enetogenic. This dose varies in the
medical literature**. In the clinical trials that |ed
to the approval of ondansetron, a highly enetogenic
dose of cisplatin was greater than 100 m|lligrans per

met er’. The present ondansetron |abel describes the
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range of 50 to 80 milligrans per neter’ as a noderate
enet ogeni ¢ dose.

The aprepitant Phase |11 protocol clearly
defined a highly enetogenic dose of «cisplatin as
greater than or equal to 70 mlligrans per nmeter’. In
spite of this, approximately 20 percent of the
patients in these studies received |l ess and were still
included in the efficacy anal ysis.

As part of the submssion, the firm
included recent literature that defines a highly
enetogenic dose of <cisplatin as greater than 50
mlligrams per meter?’

The agency performed additional analysis
excluding patients who received less than 70
mlligrams per neter’ And the efficacy was
maintained for the primary endpoint of conplete
response in the overall phase as well as the secondary
endpoints of conplete response in the acute and
del ayed phases.

The agency's question for the commttee is
whet her any or all of the patients in the Phase 111

trials received a highly enetogenic dose of cisplatin
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Additional concerns the agency has are

related to potential drug-drug interactions that have

not been thoroughly eval uated. Aprepitant has a
conpl ex netabolic pathway. It has been identified as
a substrate, a noderate inhibitor, as well as an

i nducer of CYP3A4. In addition to this, aprepitant is
al so an inducer of 2C9.

The proposed treatnent reginen states
aprepitant may be used in conbination with any 5-HT,
antagoni st and a corticosteroid. The applicant has
exposure and pharnmacoki netic data for only ondansetron
and grani setron.

In these dr ug i nteraction st udi es,
aprepitant did not have clinically inportant effects
on the pharmacokinetics of the specific drugs in the
formul ati ons studi ed. The agency does not have any
data for the intravenous formul ati on of granisetron or
the oral fornulation of ondansetron.

Because of first pass netabolism the
inhibitory effect is greatest in the oral formulation

Therefore, one cannot extrapolate PK results fromthe

i ntravenous ondansetron st udi es to its ora
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fornul ati ons.

One needs to consi der t hat or al
antienetics nmay be utilized as rescue therapy. Thi s
could result in higher plasma concentrations of these
dr ugs.

Additionally, wthin the class of 5-HTI,
antagonists, there are differences in netabolic
pat hways. Both ondansetron and granisetron are
predomi nantly netabolized by CYP3A4. Dol aset ron,
however, 1is netabolized by carbonyl reductase to
hydr odol aset r on. Further netabolism is then through
CYP2D6, 3A4, and flavin nonooxygenase.

The agency presently has no data on the
use of the aprepitant reginen wth dol asetron. Thi s
is a concern since it is the only 5-HI, antagoni st
that has QIc and cardiac warnings in its |abel.

Si nce dol asetron utilizes di fferent
net abol i ¢ pathways than ondansetron and granisetron
and there are no exposure data on the use of the
aprepitant reginmen with dol asetron, the agency seeks
advice as to whether the reginmen proposed in the | abel

should specify only the 5-HT, antagonists that have
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been studied. Additionally, the agency would Iike the
commttee's opinion on whether any additional studies
are recommended for dolasetron and/or the ora
formul ati on of ondansetron.

During the Phase II1l trials, approximtely
95 percent of the patients received a concomtant
chenot herapeutic agent in addition to the protocol
cisplatin. The agency questions whet her enough safety
dat a exi sts to use aprepit ant with al
chenot her apeuti c agents at highly enetogeni c doses.

Presently there are no conpleted PK data
avai lable regarding drug-drug interactions of the
aprepitant reginen with other chenotherapeutic agents.

The applicant does have an ongoing drug
interaction study with docetaxel, which is primrily
net abol i zed through 3A4 pathways. The avail able data
for the five patients enrolled has been reviewed by
t he agency. The data suggest that the aprepitant
reginmen has no effect on plasma concentrations of
docet axel

Aprepitant is a noderate inhibitor of 3A4.

The agency woul d have anticipated sonme effect on the
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met abol i sm of docetaxel considering the effect the
aprepi tant regi nen had on other drugs eval uat ed.

The agency questions whet her docetaxel is
a sensitive enough probe and has concerns as to
whet her the results of the pending docetaxel study can
be used to nmake generalizations about the safety of
the aprepitant reginen wth all oncologic agents
met abol i zed t hrough 3A4 pat hways.

One wel | -docunented drug-drug interaction
was identified during the devel opnent of aprepitant.
During the Phase IIb trials, an interaction wth
dexanet hasone was identified. This ultimately **led
to the sponsor redefining the aprepitant reginen for
the Phase 11l trials and resulted in a decrease in the
dexanet hasone dose by 50 percent in the aprepitant
gr oup.

Simlar drug-drug interaction studies have
not been conpleted wth chenotherapeutic agents
met abol i zed through 3A4 pathways. This wll Dbe
di scussed in further det ai | during t he
bi ophar maceuti cal presentation.

During the Phase |1l trials, in addition
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to the protocol cisplatin, 517 patients were treated
with a concomtant chenotherapy netabolized through
3A4 pat hways. In spite of the nunber of patients,
there is only I|imted safety data on nost
3A4- net abol i zed agents.

Conmon agents known to be 3A4 substrates
are listed here along wwth the nunber of patients that
received them O these, the applicant has no safety
data for irinotecan or imatinib and has only very
limted information on several others. Al t hough
specific PK data is not available for any of these,
there is reasonable exposure data for paclitaxel
vi nor el bi ne, and et oposi de.

Overall, the incidence of adverse events
was simlar between treatnent groups in patients
recei ving 3A4-netabolized chenot herapy. However, when
analysis was perforned of serious adverse events by
body system a higher incidence of hematologic and
infection-related adverse events was seen in the
aprepitant group during cycle 1.

In the aprepitant group, septic shock was

reported in three patients, sepsis in one patient, and
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a serious upper respiratory infection in one patient.
In the corresponding standard therapy group, there
were no reports of these serious adverse events.

Neutropenia was reported as a serious
adverse event in eight patients receiving the
aprepitant reginen conpared to only two patients in
the standard therapy group. The incidence of anem a
and thronbocytopenia were simlar between treatnent
groups.

It is worth noting that during the
multi-cycle extension, the incidence of hematol ogic
serious adverse events appear to be simlar between
the treatnent groups. The applicant did perform
addi tional safety analysis broken down by concom tant
chenot herapy for the nbst common agents used during
the Phase Ill trials.

In order to focus on the primary concerns,
the remainder of this presentation wll address
serious adverse events in patients who received
concom t ant chenot herapy netabolized through 3A4
pat hways.

Going in order by nunber of patients

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




10

11

12

13

14

15

16

17

18

19

20

21

22

145

exposed, the first agent we will discuss is etoposide,
which is a 3A4 substrate. During the Phase 111
trials, 197 patients received etoposide in conbination
with cisplatin. This breaks down to 106 patients in
the aprepitant group and 91 patients in the standard
t her apy group.

Overall, the incidence of serious adverse
events in this population was simlar between
treatnment  groups, occurring in approximtely 15
percent of the patients.

By analyzing the distribution of these
adverse events by body system it was noted that three
times as nmany serious hematologic adverse events
occurred in the aprepitant group.

Neut r openi a, thronbocytopenia, and anem a
were reported as serious adverse events only in the
aprepitant group. When you include both serious and
non-serious infection-related adverse events, there
were nore than twice as nany patients reporting an
infection in the aprepitant group. Ei ght een percent
of the patients in the aprepitant group devel oped an

infection conpared to nine percent in the standard
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t herapy group. Furthernore, only patients in the
aprepitant group reported serious infection-related
adverse events.

The agency is concerned over this trend.
However, the nunbers of patients are too small to
establish any concl usi ons.

The next nost common 3A4- et abol i zed agent
was vinorelbine. A total of 158 patients were treated
wth this in conbination wth cisplatin. The
i nci dence of serious adverse events was higher in the
aprepitant group than the standard therapy group.

Overal |, t he i nci dence of seri ous
hemat ol ogic adverse events was simlar in both
treat nent groups. However, serious infection-related
adverse events were higher in the aprepitant group
Four patients in the aprepitant group were descri bed
as having a serious infection conpared to two in the
standard therapy group. There were three reported
cases of sepsis or septic shock as serious adverse
events, and all occurred in the aprepitant group.

On further analysis, there was a narked

di fference in t he i nci dence of seri ous
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respiratory-rel ated adverse events. Six of the 82
patients in the aprepitant group conpared to only one
of the 76 patients receiving standard therapy
experienced a respiratory-related serious adverse
event .

There were no patients in the standard
t her apy group who experienced respiratory
insufficiency; whereas, four patients receiving the
aprepitant reginen developed a fatal respiratory
i nsuf ficiency. In addition to these four fatalities,
*three deaths occurred in this subpopulation of the
aprepitant group. Two patients died fromseptic shock
and one from cardi opul nonary arrest.

In the ~corresponding standard therapy
group, there were only tw fatalities reported. One
patient died as a result of a pulnonary enboli. And
the other patient's cause of death was reported as
unknown.

Vinorelbine is known to have pul nonary
toxicity. The agency has concerns that the aprepitant
reginen may have affected this toxicity since all

fatal cases of respiratory insufficiency occurred in
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t he aprepitant group. The reginmen may al so increase
the risk of serious infections in patients receiving
vi nor el bi ne. However, the nunbers are too small to
draw any definite concl usions.

The next nost comon 3A4-netabolized
chenot her apeuti ¢ agent was paclitaxel. A total of 110
patients were treated with paclitaxel in conbination
wth cisplatin. On analyzing the data, there was
little difference between treatnent groups for
hemat ol ogi ¢ or infection-rel ated adverse events.

The remaining chenotherapeutic agents
characterized as 3A4 substrates either had no or too
few patients to permt neaningful analysis. This is a
concern for the agency because of potential drug-drug
i nteractions. And the proposed |abel offers little
gui dance to the prescribing physicians.

Under the "Precautions" section of the
| abel , the applicant states, "EMEND should be used
with caution in patients receiving concomtant
medi cinal products that are primarily netabolized
t hrough CYP3A4. Some chenotherapy agents are

net abol i zed by CYP3A4.™
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The agency would like the commttee's
opi nion on whether the present safety data is adequate
and whether any additional drug-drug interaction
studies should be perfornmed since several of the
chenot herapeutic agents had too few patients to
establish a safety profile.

To better under st and t he agency's
concerns, the Ofice of Biopharmaceutics will present
their findings now And then we will have questions.

DR JARUGULA: Thank you, Dr. Dalle'Zanna.

Bl CPHARMACOL OGY SUMVARY

DR, JARUGULA: Good norning. | am Venkat
Jarugul a, clinical pharmacology and biopharnaceutics
reviewer of the nda. Dr. Myong Jin Kimof ny division
has al so been doing giant review with nme of this NDA

This norning the sponsor has already

di scussed t he phar macol ogi cal properties of
aprepitant. So | am not going to repeat this. For
the next 20 mnutes, | am going to present on drug

i nteractions of aprepitant.
My presentation 1is divided into the

following. First I will give a brief introduction on
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the netabolismof aprepitant. Then | will present the
results of key drug interaction studies that
denonstrate aprepitant as a CYP3A4 inhibitor and then
discuss the effect of other drugs on aprepitant
followed by drug interactions with 5-HT, antagonists.
Then | wll discuss the nobst inportant issue, the
potential of aprepitant to interact wth chenot herapy
agents that are netabolized by CYP3A4, followed by ny
concl usi ons.

Aprepitant is extensively netabolized in
humans, primarily by oxidation by CYP3A4 isozyne.
Based on the in vitro and in vivo studies, aprepitant
reginen is shown to inhibit CYP3A4 as early as one
hour after drug adm nistration on day one. Aprepitant
regi men i nduces CYP2C9 isozyne.

Upon nul tiple dose adm nistration for nore
than two weeks, aprepitant induces its own mnetabolism
by autoi nduction. This phenonenon is not relevant for
the current indication. However, this nmay be
important for chronic admnistration of aprepitant.

Next slide. This slide shows the effect

of aprepitant on various CYP3A4 substrates. The AUC

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




10

11

12

13

14

15

16

17

18

19

20

21

22

151

ratio of the CYP3A4 substrate wth and wthout
concomtant admnistration of aprepitant is given in
this chart. For conparison, the AUC ratio of control
IS given as one.

As can be seen here, the aprepitant
reginmen significantly inhibited the netabolism of
m dazol am which is a sensitive CYP3A4 substrate. As
can be seen here, the aprepitant reginmen significantly
inhibited the netabolism of mdazolam a sensitive
CYP3A4 substrate, resulting in a 3.34 increase in AUC
on day five of aprepitant reginen.

Dexanet hasone, as you see, al so was
increased by 2.24 of this interaction. Sponsor has
reduced the dose of dexanethasone in clinical studies
by hal f t he drug st andard regi men for
chenot her apy-i nduced nausea and vom ti ng.

The diltiazem as you see, also was
i ncreased by 1.74. Met hyl pr edni sol one, al so a CYP3A4
substrate, when adm nistered after all adm nistration
with aprepitant, diltiazem is a significantly higher
AUC change of 2.54 conpared to its IV admnistration

of 1.344. This interaction suggests that aprepitant
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as a CYP3AL i nhi bi tor has | ess ef f ect on
| V-adm ni st ered dr ugs conpar ed to t he
oral -adm ni stered drugs.

Based on these interactions, the sponsor
has, in fact, recomended in the proposed package
insert that the |V dose of nethylprednisolone be
reduced by 25 percent and the oral dose of
nmet hyl predni sol one be reduced by 50 percent when
co-adm ni stered wth aprepitant.

Next slide. This just shows the effect of
CYP3A4 inhibitors or inducers on aprepitant. Agai n,
the AUC ratio of aprepit ant with or wthout
concomtantly adm ni stered CYP3A4 drug i s shown here.

Ket oconazol e, an I mport ant CYP3A4
inhibitor, significantly increased AUC of aprepitant
by five-fold while diltiazem a noderate CYP3A4
inhibitor, resulted in an increase of two-fold change
in the AUC of aprepitant.

Dexanet hasone resul ted in a  nodest
increase of 30 percent in AUC On the other hand,
rifanpin, an inportant CYP3A4 inducer, resulted in

production of alnost an 11-fold change in AUC of
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aprepitant.

It should be noted that these drugs are
not a part of aprepitant's reginen, and the sponsor
included a caution in the |abel when these drugs are
to be co-adm nistered.

The other significant drug interactions of
aprepitant, aprepitant regi nen reduces the S-warfarin.

And the INR also is reduced by aprepitant.
Therefore, the patients on warfarin need to be
nonitored carefully when aprepitant is co-adm nistered
with warfarin.

Upon nultiple dosing for two weeks, the
aprepitant reduces the level of ethinyl estradiol by
40 percent and reduces the efficacy of oral
contracepti ve. This interaction is relevant for the
current application of aprepitant. However, since the
aprepitant reginmen for three days is not studied,
sponsor has appropriately recormended in the |abel to
use a backup contraceptive nethod for a woman.

Many chenotherapy agents are substrates
for P-glycoprotein transporter. Aprepitant reginmen

does not significantly affect the P-glycoprotein
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transporter as t here S no ef f ect on t he
phar macoki netics  of di goxi n, which is a P-gp
substrate. Therefore, aprepitant reginmen is not
likely to interact with chenotherapy agents via the
P-gb transporter mechani sm

The dr ug I nteractions w th 5- HT,
antagoni sts, two pharmacokinetic drug interactions
were conducted. These studies showed that aprepitant
does not significantly affect the pharnacokinetics of
| V ondansetron and oral granisetron. However, there
is no data on PK drug interaction wth ora
ondanset ron

In gener al , t he phar macoki neti c
interaction with oral admnistration of drugs is
greater than intravenous adm nistration, mai nly
because of the inhibition of the dose effect involved
in oral admnistration. However, the package insert
for ondansetron states that "This drug is netabolized
by multiple p450 isozynes. Therefore, significant

drug interactions are not likely."

Furt her nore, there IS no PK  drug
interaction data with dolasetron. It is reported that
SAG CORP
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dol asetron is netabolized by multiple netabolic
pat hways w th carbonyl reductase and CYP2D6 being the
mai n pat hways. And CYP3A4 plays a mnor role.
Therefore, the pharnacokinetic interaction
with dolasetron is not |Iikely. However, as Dr.
Dell a' Zanna nentioned, there is no clinical safety

data on co-adm ni stration of aprepit ant with

dol asetron.

Comng to the nost inportant issue today,
the potential of aprepit ant to interact with
chenot herapy drugs netabolized by CYP3A4. As

nmenti oned previously, aprepitant is a noderate CYP3A4
i nhi bitor.

Many chenotherapy drugs are known to be
net abol i zed by CYP3A4. And, therefore, concomtant
adm ni stration of aprepitant may increase the systemc
exposure to these chenotherapy agents and nmay result
in serious or life-threatening toxicity.

Next slide. The NDA does not consist of
any control drug-drug interaction studies wth these
chenot herapy agents except an ongoing study with [V

docet axel . Al t hough many chenotherapy agents are
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known to be netabolized by CYP3A4, there is inadequate
information in the literature regarding the role of
CYP3A4 in the netabolism and regarding the drug-drug
interactions with CYP3A4 inhibitors.

There are two studies reported in the
literature with ketoconazole. One study reported that
t he ket oconazol e increases the exposure of SN 38, the
active netabolite of irinotecan, by 100 percent.

Anot her study reported that ketoconazole
does not significantly affect the pharnacokinetics of
paclitaxel as this drug is netabolized by multiple
pat hways. This result is consistent with the |ack of
safety signal noted by Dr. Della Zanna in the safety
database of the NDA for patients who are on
pacl it axel

As Dr. Della'Zanna al so discussed, there
is sone safety data available in the NDA for patients
who are on etoposide, paclitaxel, and vinorelbine
However, there is mnimal or no data available on
co-adm ni stration of aprepitant wth irinotecan,
ifosfamde, imatinib, vinblastine, and vincristine,

whi ch are al so known to be CYP3A4 substrates.
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As nentioned previously, there is a drug
interaction study ongoing with [V docetaxel. The
primary data on five patients show no interaction wth
docet axel

Since the docetaxel is known to be
net abol i zed by CYP3A4, it is rather surprising to see
no effect of aprepitant on docetaxel. Therefore, the
interaction results of docet axel may not be
general i zed to other chenotherapy agents.

As nentioned previously, the sponsor's
proposed package insert in the "Precautions" section
states that "EMEND should be used with caution in
patients receiving concomtant medicinal products that
are netabolized through CYP3A4. Sonme chenot her apy
agents are netabolized by CYP3A4."

However, the |abel does not list these
chenot herapy agents, and the NDA does not contain any
information or data to provide dosage adjustnent or
appropriate caution when aprepitant is co-adm nistered
w th these chenot herapy agents.

Concl usi ons. Aprepitant is extensively

met abol i zed in humans, primarily by a CYP3A4 isozyne.
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Potent inhibitors increase the aprepitant exposure
significantly. Pot ent inducers reduce the aprepitant
exposure significantly. And based on the drug-drug
interaction studies, aprepitant is known to inhibit
the CYP3A4 netabolismof the co-adm nistered drugs.

Co-adm nistration of aprepitant with the
chenot herapy agents that are netabolized by CYP3A4 nay
i ncrease the exposure to these agents and nmay result
in serious or life-threatening toxicity.

Finally, the potential of aprepitant to
interact wth the chenotherapy drugs that are
net abolized by CYP3A4 has not been characterized
adequatel y.

Thi s concludes ny presentation. Thank you
very much for your attention.

CHAl RPERSON CAM LLERI : Thank you, Dr.
Del l a' Zanna and Dr. Jarugul a. Maybe you shoul d both
be at the m crophone now to address questions fromthe
commttee nenbers pertaining to your presentations.
Dr. Kel sen?

QUESTI ONS ON PRESENTATI ONS

DR KELSEN: Wll, | thank you for that
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revi ew. | think the point we were discussing a few
mnutes ago is that, is there a chance that the
antienetic will affect outcone fromthe therapy?

| think there are two sides to that. You
have discussed toxicity. | guess | would just nake
the comment that, unfortunately, there is not a direct
correlation between therapeutic efficacy and toxicity
wi th many chenot herapeutic agents. That is, not all
patients who have serious toxicity also have an
excel I ent response.

The MIDs are devel oped because that is the
maxi mrum dose that you can give. But  maki ng
assunptions that because you don't see nuch nore in
the toxicity, you, t heref ore, wil | see equal
efficacy**, that may not be a direct correl ation.

CHAI RPERSON CAM LLERI : In fact, wasn't
the analogy that since there wasn't less toxicity,
there should be simlar therapeutic efficacy?

DR KELSEN: Yes. | guess what | am
trying to say is that | do understand the hypothesis,
but | think that's a hypothesis, hasn't been proven.

| also am aware that it is not usual to
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| ook at therapeutic endpoints with antienetics, but

the reason | asked that before

antienetics don't apparently have
drug-drug interaction. So | think
of a different situation.

CHAlI RPERSON CAM LLER

t

Dr.

is that nmany
this degree of

is alittle bit

LaMont ?

DR LaMONT: Yes. | wonder if there was a

clustering in the same patients of infectious adverse

events and neutropenia or can you tell if these are

separate or the same patients?

DR DELLA' ZANNA: I'm not sure from the

data that | have right now. | don't

know if the firm

woul d have any input on that, if that was clustered

in the total

t oget her.

DR REINES. Seven eighty-seven, please.
Ckay. So this is the infections
population in Phase 111, cycle 1.

see, nost of the infections are

And, as you can

not neutropenic

infections, either in the aprepitant or in the control

regi men.

CHAlI RPERSON CAM LLER

Dr.

Levi ne?

DR LEVINE: Just to follow up that slide
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and Dr. LaMont's question. It's of interest in very
large studies in hepatitis, interferon causes
neutropenia, but it doesn't seem to be causing a
correlation wth infection very often

There is a disconnect because if one | ooks
at the individual white count and then go down to
neutrophils percentage and then go down to the
absol ute neutrophils, there is a much  Dbetter
correl ation.

So | wondered perhaps later at a tine --
you probably don't have that data -- whether the
absol ute neutrophil count, the percent in the absolute
neutrophil count, was, in fact, a disconnect, as
opposed to the data you showed. But it is interesting
that that large data didn't seem to show a very good
correlation either.

DR DELLA" ZANNA: Wll, one of the
concerns the agency has wasn't necessarily related
specifically to the incidence of serious adverse
events as nmuch as the incidence of serious adverse
events for specific chenotherapeutic agents.

W realize that the nunbers that we were
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talking about were small and the differences were
smal | . But when you broke them down specifically --
for exanple, can you go to slide 16?

Et oposi de. Overall, the incidence of
serious adverse events was identical, but when you
| ooked at them specifically for neutropenia, there
were three tines as nmany. The results that the firm
has presented have been serious adverse events overal
inclusive of both CYP3A4 and non-CYP3A4 or CYP3Ad4s
conpl etely inclusive.

Now, |ike paclitaxel, we saw no difference
at all in either hematologic or infection-related
adverse events. So | don't think we can | ook at them
as a broad class and say, "Al|l CYP3A4 chenot herapeutic
agents are going to have the sane safety profile.”

And that was one of the other reasons |
enphasi zed and pointed out that the docetaxel study
may not be sonmething that we can rest a lot of our
faith on because it had absolutely no effect on plasnma
| evel s.

I would have anticipated at Ileast a

m ni mal effect, sonething that we could have at | east
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seen as a nornmal conparison. I think we would have
predi cted approximately |like a 15 percent effect.

CHAl RPERSON CAM LLERI: Dr. Braw ey?

DR BRAWEY: Qut of sonme ignorance,
aren't we dealing here not just with different drugs
but also with different pol ynorphisns of CYP? | nean,
so that is an entirely different variable.

DR DELLA ZANNA: Ri ght.

CHAl RPERSON CAM LLERI : Dd you want to
expand on the inference fromyour conment?

DR BRAWEY: Vell, I'm wondering if we
need to try to look at | guess if | were to put it
into a sinple question, are there perhaps popul ations
that | would define, not necessarily by race, mnaybe
even area of geographic origin, but define by the
pol ynor phi sm of the p450 that they have who m ght be
dosed very differently with this drug or wwth sone of
t he ot her drugs that we are using.

DR JARUGULA: To addr ess t he
pol ynorphism in general anong the CYP 450 isozynes
the isozynmes 2B6 and 2C9 are known to have extensive

pol ynor phi sns. They are poor netabolizers and tend to
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be netabolizers.

There may be sonme information in the
literature comng up recently on the polynorphisns of
vari ous CYP3A conponents, but we don't have a good
handl e |I think on the pol ynorphi sns of CYP3A, and this
drug is mainly netabolized by CYP3A4.

Anmong the conponents that are to be given
with the aprepitant which are corticosteroid,
dexanet hasone, and 5-HT, antagoni st ondansetron,
t hese, specifically 5-HI, antagonists, are |ess prone
to drug-drug interactions because they have nultiple
met abol i ¢ pat hways.

So I am not sure if there is any nore
information that can be added to address the issue of
t he pol ynor phi sm

CHAl RPERSON CAM LLERI:  Dr. Metz?

DR METZ: Yes. Thank you.

One of the questions that FDA has asked us
to look into is whether we think all 5-HT, drugs in
the class should be considered the same, but after
your presentation, ny understanding is that you woul d

be | ess concerned with dolasetron than you would with
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the other two 5-HT,’s. Can you confirmthat? That is
questi on nunber one.

Question nunber two relates to anti-funga
agents. I think many of these patients develop
thrush, for exanple, and end up getting anti-fungals.

Nobody has actually raised this as a specific
concern, but | am wondering if you think that should
be sonet hing that should be | ooked at carefully.

DR JARUGULA: Regarding the first
guestion, the interaction with dolasetron, based on
its nmultiple netabolic pathways, we don't think that
t here wil | be a si gni fi cant phar macoki neti c
i nteraction. However , t here coul d be a
pharmacodynamc interaction or there <could be a
di fferent safety profile when aprepit ant IS
admnistered with the dolasetron, specifically as Dr.
Del | @' Zanna nentioned. Dol asetron is known to have Qr
prol ongation and ot her cardiac side effects.

Regarding the second question about
anti -fungal agents, ket oconazol e, which is an
inmportant CYP3A4 inhibitor, actually significantly

reduced the AUC of aprepitant by about five-fold.
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That is quite a bit of significant interaction, and it
is a concern that needs to be brought out properly or
adequately in the |abel.

CHAI RPERSON CAM LLERI : Dr. Metz, is it
fair to say that the fungal infections don't usually
happen in the first couple of days?

DR. METZ: | have thought about that, but
the truth is we have got to realize these patients are
going through multiple cycles of chenotherapy and are
going to be getting repetitive reginens. And you can
certainly pick up your fungal infection in an

intervening period and conme up for cheno in due

cour se.
CHAI RPERSON CAM LLERI:  Thank you.
Dr. Fogel ?
DR FOGEL: | also have a question rel ated
to the ketoconazole. The ketoconazole is a very

potent inhibitor of the 3A4 enzyne, actually nmuch nore
potent than aprepitant. Do you have any data on
ket oconazol e ef fects on chenot herapeutic agents?

DR JARUGULA: As | presented in one of ny

sl i des, there are two studies reported wth

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




10

11

12

13

14

15

16

17

18

19

20

21

22

167

ket oconazole. One study showed that the ketoconazole
increases the AUC of the irinotecan active netabolite
by 100 percent. And the other study showed that
ket oconazol e does not affect the PK of paclitaxel.
These are the two studies we have cone across with the
chenot herapy agents with ketoconazol e.

DR FOGEL: Can we use ketoconazole as a
surrogate for aprepitant effects?

DR JARUGULA: The problem in using
ket oconazole as a surrogate is that mdazolam is a
sensitive CYP3A4 substrate for nmeasuring these
i nteractions.

If you <conpare the interaction wth
m dazol am for ket oconazole and the aprepitant,
aprepitant only results in a 3.34 change in AUC But
ket oconazol e can go up to a 16-fold change in AUC

But, again, wth chenotherapy agents,
depending on the sensitivity of those agents to the
CYP3A4 isozyne, a change of two-fold or even |l ess than
two-fold could be concerning in terns of its toxicity.

So there is not adequate information in

the literature to say or to rank these chenotherapy
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agents in terns of their netabolism by CYP3AA4. So
that is a difficulty unless you study with min
chenot herapy agents that are known to be netabolized
by CYP3A4. | would think that you may not be able to
credit the interaction.

CHAl RPERSON CAM LLERI:  Dr. MLeod?

DR MLEQOD: I'm trying to solidify
opinion on how nuch we should care about the drug
interactions in terns of the change in blood I evels of
the aprepitant and not its effect on other drugs but,
rather, its change in blood |evels.

Sonme of the data that was presented, we
tried to get this out from Dr. Petty during the
di scussion, but there seens to be a fairly w de index,
a therapeutic index, with this agent.

| wondered, with your review of the data,
which is obviously nore extensive than you are able to
present during the short presentation tine here,
whet her you had a feel for whether even a doubling or
a halving of blood Ievel would Iikely change the place
a patient would be on that signoidal affect curve that

was denonstrated during the applicant's presentation.
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JARUGULA: Yes. Regarding the

t he aprepitant, sponsor has

investigated three dose reginens, 40/25, 125/85, and

375/ 250. Based o

can expect fromt

n the trough concentrations that you

hese dose regi nens, you don't expect

a significant inprovenent in efficacy, going from

125/ 85 to 375/ 250.

The efficacy is alnost maxxed out at

125/ 85 reginen if

where you're com

that is your question. | can see

ng fromthere, but if you are using

rifanpin or sonmething like that.

I f your blood | evels were decreasing, were

cut in half, for

exanple, | don't have a feel from

reading the data that was provided to us whether that

is likely for the efficacy to fall off the curve at

t hat point. You

and there is qui

know, there was a signoidal curve

te a lot of wvariability shown, at

| east with the standard devi ati on

DR. Mc LEQD: How about in the other

direction?

DR JARUGULA: As far as | know, in the

dose-ranging studies, | think that's the only place

202/797-2525
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where they have tested nmultiple dosage reginens. And
in the Phase II1l, only one dosage regi nen was tested.

For t he | onest dose regi men, 40
mlligrans, 25 mlligranms, the sponsor reported that
the efficacy was not maximal. However, it was shown
to be efficacious. But it was not at the maxinal
response that you hope for.

CHAl RPERSON CAM LLERI: Dr. Desta?

DR JARUGULA: But regarding how nuch
|l owering of plasma levels would interfere with the
efficacy, certainly rifanpin reduced the **blood
| evel s by 11-fold. And that is a lot of change in the
bl ood levels. The efficacy | think would be affected.

DR. DESTA: In nost of the presentations,
three of four is nmentioned. | never heard about three
of five. And that is polynorphic, actually. 1t could
also influence the drug interaction profoundly. It
could also influence sonme of the pharnmacokinetics
That is one question for the conpany and for you guys.

The second question is you nentioned that
dol asetron has nultiple netabolites. And you woul d

not expect any drug interaction with the aprepitant.
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Is that correct?

DR JARUGULA: Yes, that is correct.

DR DESTA Yes. If you have, for
exanpl e, a poor netabolizer which is not producing any
enzynme 2B6 because it seens that 2B6 is the enzyne
which is netabolizing the active nodifier by the
carbonyl reductase, then if you put on top of that
|i ke aprepitant, wouldn't you expect any significant
drug interaction in that respect?

DR JARUGULA: If that main netabolic
pathway is shunted to a different netabolic pathway,
which is 2C8, it is possible that you could see an
interaction with aprepitant. It is possible.

CHAI RPERSON CAM LLERI: |Is that a question
about 3A5?

DR JARUGULA: The question regardi ng 3A5,

in the NDA data package, I haven't seen any
information on CYP3A5 isozynes specifically. | f
sponsor has anything nore to add, | don't know.

CHAl RPERSON CAM LLERI:  Ms. Hof f man?

M5,  HOFFMVAN: | guess ny question was
fairly simlar. | just wondered if there was data
S AG CORP

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




10

11

12

13

14

15

16

17

18

19

20

21

22

172

| ooking at further downstream nechanism nol ecul ar
mechani sns, and then potential drug-drug interactions
fromthe downstream nol ecul ar changes as wel |

DR JARUGULA: That's a good question. As
alluded to in the presentation, aprepitant on chronic
adm ni stration induces its own netabolism And there
is a conclusion in the NDA that aprepitant induces
CYP3A4 isozyne al so.

So that could lead to a different scenario
of interactions where aprepitant mght induce the
nmet abol i sm of the co-adm nistered drugs and result in
| ower efficacy if it is admnistered chronically. So
that is a significant issue when this drug is going to
be considered for the chronic adm nistration.

CHAl RPERSON CAM LLERI:  Dr. Proschan?

DR PROSCHAN: Yes. You nentioned the
multiplicity issue wth respect to sone of the
secondary outcones, nausea being one of them | t
seens to nme that there is a big multiplicity issue
wth the adverse events as well, nanely you are
| ooking at many different drugs, many different organ

systens. It seens like it would be pretty Iikely that
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you would find one of them with a nine to three
di fference.

DR DELLA ZANNA: Ri ght . W are not
pl aying that down, and we realize the nunbers that we
are talking about and the differences that we are
tal ki ng about are small.

However, we are concerned that we don't
have enough information to draw a conclusion, and we
have to work with the nunbers that we have.

CHAl RPERSON CAM LLERI:  Dr. Cryer?

DR CRYER One of the things that caught
nmy attention from the sponsor's presentation was this
di fference in adver se event rates in t he
mul tiple-cycle extension versus just cycle 1. And
nost of the data that you showed us with respect to
t he adverse events were fromcycle 1.

| was wondering what sorts of patterns you
m ght have observed wth respect to cycles 2 through 6
Wi th specific regards to the adverse events.

DR DELLA" ZANNA: The serious adverse
events balanced out a little nore during the

multi-cycle extension. GCkay? But one of the concerns
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| had regarding, for exanple, |ike vinorelbine, we had
a fair nunber of pulnonary problens that occurred.
And if you renoved those patients fromthe nmulti-cycle
extension, then the nunber of patients exposed is also
smal | er.

Overall, nost of the things they focused
on which were the greatest differences were during the
cycle 1.

DR CRYER In followup to that, | would
like to follow up with the sponsor for that specific
gquestion. So | believe, Dr. Reines, on the very |ast
slide which you showed us that had to do wth
infections during cycle 1, | don't renenber the
specific nunber, but it was the last one that you
requested to be shown, that was cycle 1 data. Wuld
you happen to have simlar data for cycles 2 through 6
with respect to infection?

DR, DELLA' ZANNA: Can | just clarify one
of ny concerns, too, which may not be able to be
denmonstrated on that slide? The slide that we are
going to see is maybe nmulti-cycle extension data, but

it is not broken down specifically to the areas of
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concern that the agency has, which are specifically
t he individual CYP3A4 chenot herapeutic agents.

Overall | tried to include that in ny
presentation, that overall the incidence of serious
adverse events as a whole was simlar between the two
treat nent groups. It's only when we broke these out
and |ooked at the specific chenotherapeutic agents
that we started seeing sone snmall but definite
di fferences. These differences are where we are
f ocused on concerns.

If we see another slide that shows that
overall in cycle 2 through 6 that the serious adverse
events were the sanme, | don't think it's going to

answer the agency's concerns.

DR REl NES: | don't think | have that
same breakdown of infections, but | can show the
serious adverse events that occurred. |If | could have
509, please? If we look at serious adverse events

over multiple cycles, the incidences were very simlar
between the two treatnment groups. And the nore common
are indicated on this slide.

CHAl RPERSON CAM LLERI : Ckay. Per haps
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just for clarification, Dr. Della' Zanna, can you tel
us a little bit nore about the vinorel bine pul nonary
toxicity that concerns you? The specific question |
have is, is it just conceivable that there were nore
people with lung cancer in the aprepitant group
relative to the control arnf

DR, DELLA ZANNA: Overall the incidence of
cancers was pretty well-balanced within each group
So to say that this popul ati on had a hi gher preval ence
of lung cancer that would have resulted in this bias |
don't think was what occurred.

CHAl RPERSON CAM LLERI : Can the sponsor
specifically answer that question? Anmong the people
with pulnmonary or respiratory problens in the
vi norel bine-treated group, were there nore in the
aprepitant group who happened, for instance, to have
been lung cancer patients than in the other group?

DR, DELLA" ZANNA: Most of the serious
respiratory or fatal respiratory insufficiencies
occurred at the sanme site. So | amnot sure as far as
the nunbers specifically for the balance of

vi norel bine for |lung cancers.
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DR REI NES: Could | talk about those
patients, the vinorel bine patients, for just a nonent?
I want to enphasize that nyelosuppression is the
dose-limting toxicity with this agent and that we did
not see an excess there.

In terns of the patients with respiratory
insufficiency, these did occur at one site, as was
ment i oned. At this site, we specifically spoke wth
the investigator. These were all patients with |ung
cancer, although there was not an inbalance of 1ung
cancer between the aprepitant and control groups.

However, these patients did not have the
respiratory insufficiency typical of vinorelbine; that
is, the acute dyspnea that occurs within a day or two.

These were chronic patients. And the investigator
said they died of their lung cancer. They did not
have any sort of bronchospasm or acute dyspnea.

CHAI RPERSON CAM LLERI : Dr. Brawl ey, did
you have a question? Go ahead, M ke.

DR PROSCHAN: I had a question on a
different topic. | don't know if it is appropriate,

but it was about the nausea. The rescue nedication,
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is that sonething that is given at the tine sonmeone is
feeling nauseous? Is it given like if | am nauseous
today, | get it and then two days later, | get it
again if | am nauseous again or is it given fromthen
on?

DR DELLA" ZANNA: No. The rescue
nmedi cati on was adm ni stered upon conpl ai nts of nausea.

It wasn't sonething that was scheduled. As a matter
of fact, the firm actually while still Dblinded
anal yzed the use of "rescue nedication" to nmake sure
that it was appropriately given. And they did a good
job isolating those patients out to nmake sure that it
wasn't just given prophylactically where sonebody
said, "Ch, I mght get nauseous."

DR, PROSCHAN: It sounds like there are a
fair nunber of people who got rescue nedication and
checked or put a mark that is less than five on that
VAS score. | am wondering if they just didn't
r emenber . I nmean, they had to be rescued from
sonet hi ng. Maybe they didn't know that even if you
don't vomt, you could be nauseous.

DR HORGAN. Right. W were very careful
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about the instructions that we proffered the patients.

I think one of the key issues that one has to bear in
m nd and that nmaybe didn't conme out in ny presentation
IS enesis i s easy.

The patients had a diary. They recorded
the enetic event. Wen they took rescue, they
recorded the tine of the rescue event. Nausea is from
one's own personal experience a nmuch different entity.

The patients were taking daily ratings of their
nausea experience over the preceding 24 hours. And so
the correlation between their actual experience of
nausea on a given day is different than it was for the
other efficacy elenments: enesis and rescue.

W did look carefully to corroborate the
fact that the patients were actually taking rescue for
nausea. And we saw that the patients that took rescue
did, in fact, have higher nausea ratings than the
patients who did not take rescue. So we are confident
that it was an effective surrogate of the experience
of nausea for the patients.

Does t hat addr ess your questi on

adequat el y?
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DR PROSCHAN.  Yes.

CHAI RPERSON CAM LLERI: Ms. Cohen?

VS, COHEN Maybe you already presented
it, but how often did people in your clinical trials
have to take rescue nedi cation as a percentage?

DR HORGAN W presented the data in ny
presentation that actually showed the percentage of
patients who took rescue at |east once. That was a
conmponent of our primary endpoint. So we had
approximately 20 to 25 percent of the patients in both
of the Phase IIl trials took rescue at sone point.

M5. COHEN. Did you delineate between one,
two, three, or four or just --

DR HORGAN For the purposes of the
primary endpoint, we did not, but we did enunerate al
of the occurrences of rescue therapy. And we saw that
consistently the patients in the control group were
taking nore rescue. They were taking rescue nore
frequently than the patients in the aprepitant
treat ment group.

CHAI RPERSON CAM LLERI : Do the committee

menbers have any ot her questions?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

181

(No response.)

CHAl RPERSON CAM LLERI: If not, this is a
good tine for us to take a break. W plan to be here
again at 1:10 so that we can start the proceedings for
the afternoon. Thank you very nuch.

(Whereupon, at 12:15 p.m, the foregoing

matter was recessed for | unch, to

reconvene at 1:10 p.m the sane day.)

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




10

11

12

13

14

15

16

17

18

19

20

21

22

182

AAF-T-ERNOON S ESSI-ON
(1:12 p.m)

OPEN PUBLI C HEARI NG

CHAl RPERSON CAM LLERI : Ckay. CGood
afternoon. W are now at the stage in the proceedi ngs
where we would invite the open public hearing or
presentati on. And we have not yet received any
notification of such a presentation. |Is there anybody
from the public that wshes to nmake such a
presentation at this tine?

(No response.)

CHAI RPERSON CAM LLERI:  If not, | think we
shoul d nove on to the next item Really, it is to ask

Dr. Justice to address the conmttee and give us the

char ge.
CHARCGE TO THE COWM TTEE
DR, JUSTI CE: Vell, our charge to the
commttee really is brief. And, as | discussed this

norni ng, now that you have heard the presentations, we
woul d appreciate your discussion and vote on those
guesti ons.

As you can tell fromthe questions and the
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presentations, we are particularly concerned about the
potential for drug-drug interactions, particularly
with chenotherapy drugs that are netabolized by
CYP3AA4.

So that is basically all | want to say. |
think we can nove to the commttee's discussion of the
questions and votes.

CHAl RPERSON CAM LLERI : Thank you very
much. Are we going to present the questions or are
they on a slide?

DR JUSTI CE: They are on a slide and in
your handouts, | think, as well

CHAl RPERSON CAM LLERI : Ckay. Just to
remnd the commttee nenbers, as we address each
question, if there are areas of clarification where we
still wi sh perhaps the sponsor to give us sone further
information for clarification, |I think we still have
an opportunity to do so.

Also, we will need to go around the table.

And each individual nenber of the commttee wll be
asked to give a vote yes or no. If | forget to

speci fy your nane before you give your vote, please
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remenber to give your nane so that it is there for the
record.

Ckay. The first question, has the
aprepitant regi nen been denonstrated to be effective
in the prevention of nausea and vomiting in the acute
phase and in the del ayed phase?

| guess the first thing | need to ask is
are nenbers around the commttee w shing to have sone
further clarification on any of these issues? Dr.
McLeod?

DI SCUSSI ON OF QUESTI ONS

DR MLECD: | think one of the issues
that has cone up is the issue of effectiveness agai nst
vomting versus effectiveness agai nst nausea.

| would I'ike sonme further clarification of
this because the question that is going to be posed to
us includes both. And so | wouldn't want to have to
err on one side or the other without being clear if we
can divide the question or at |east understand
specifically what is on the table there.

CHAI RPERSON CAM LLERI : Ckay. I think we

are going to have some restricted tine for sone
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clarification from the sponsor with regard to the
specific point.

DR HORGAN: | think it's conpellingly
clear that our data shows that we have efficacy in the
prevention of both nausea and vomting wth our
primary endpoint. | would like to show slide 96, the
primary endpoint of conplete response being a patient
having no enesis and taking no rescue therapy and
highly significant advantages for the aprepitant
reginen with the primry endpoint --

DR. HOUN: Ckay. |[|I'mnot sure where. The
question on the table was how we should ask the
guestion should be divided. | am not really sure if
people are wanting to go through show us the data
agai n about this before we vote.

May | ask, Dr. MlLeod, is it that you are

asking in terns of how you should vote? You are

questioning whether the "and" phrase, "nausea and
vomting in acute phase," "nausea and vomting in
del ayed phase,” should it be voted as nausea and

vomting or you were asking whether it should be

separated as nausea in the acute phase, vomting in
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the acute phase? |s that your question?

DR MLEQOD: | guess so, Yyes. I nmean, |
don't know what the procedure is in this context, but
certainly the data for one of those areas 1is
dramatically nore conpelling than the other.

| didn't know which way we probably are
going to vote; either way you want it. But | just
wanted clarity that if we have to be **100 percent for
both of those indications, then that nmay sway sone of
the votes versus whether we disbelieve that it is a
good antienetic, as opposed to anti-nausea, agent.

CHAI RPERSON CAM LLERI: So let nme just ask
for a clarification fromDr. MLeod. Wuld it nmake it
easier if the question were posed, is this nedication
effective for vomting in the acute phase and the
del ayed phase? That's one question.

Second question, is this nedication
effective or have the data been denonstrated that it
is effective in the context of nausea in the acute
phase and the chroni c phase, or the del ayed phase?

DR MLEQOD: Yes. | think that's really

getting to the gist of what | amtrying to ask because
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practically speaking, it doesn't matter. You don't
treat nausea and vomting separately. You give
t herapy for them together.

Going by the data that has been presented,
the data is certainly nuch stronger for vomting than
it is for nausea.

CHAI RPERSON CAM LLERI : | actually think
that | am trying to understand how that can be
clarified further by data that the sponsor may have.
| think there has been anple opportunity to tell wus
what the primary endpoint is.

| guess what the people around the table
m ght need to decide for thenselves is whether the
conplete response in the lack of use of antienetic
medi cation safety constitutes a surrogate for the
synpt om of nausea.

| think that is what it conmes down to
ultimately because the nausea, no significant nausea
and no nausea denonstrated by the VAS of -25 or up to
5, the data had been presented. And | don't think
that it will be useful to present them again.

Is that clear?
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DR ERB: | do think that there is an
opportunity here to clarify a little bit nore on the
nausea and response, too, to the inpact on patients'
lives, which | think is an equally inportant measure
that has not been presented so far.

CHAl RPERSON CAM LLERI: Ckay. Dr. Horgan,
let's have two mnutes with one pivotal slide to
convince us nore than what we have just addressed
her e?

DR HORGAN. Well, | think that the single
slide that I would like to show is slide 203, which
just enphasizes that for the data that we collected,
the continuous variable of nausea over the entire
spectrum nmaxi mum nausea ratings, we saw a consi stent
advantage for aprepitant, which was statistically
significant. The data was simlar for both the
i ndi vidual studies and was statistically significant
fromone of those studies.

So, in addition to the data that | have
shown for this particularly troubling synptom we al so
had data assessing the inpact of nausea and vomting

on patients' daily lives.
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Now, the commttee hasn't seen that data,
but | think that provides conpelling additiona
information that illustrates the consistency of the
effect that we saw in the prevention of nausea. And
also it provides information on the clinical
significance of the effects that we saw

So | think that it nmay be valuable to see
for the commttee to have an opportunity to see that

data. M coll eague can present that.

CHAI RPERSON CAM LLERI : | think that it
probably isn't necessary at this stage. Thank you
very much

| think we can go back to Dr. Houn's
questi on.

DR HOUN. | think that if you do want to
split themout, you can, but we would want you to vote
al so on this question, the conbined.

CHAI RPERSON CAM LLERI : That's fine. W
can certainly address the question. Are there any
specific guesti ons or questi ons of further
clarification pertinent to question nunber 1 that the

menbers of the commttee wanted to address? Dr. Metz?
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DR METZ: Yes. | think we need to define
the regi nen because that conmes up in |ater questions,
but when you say, "Has their regi men been
denmonstrated?" that is the study drug reginmen used in
each of these pivotal trials, one with granisetron,
one Wi th ondansetron. |s that correct?

DR JUSTICE: That's correct.

DR, LaMONT: Yes. | would like to hear
fromthe clinical oncol ogists about the separating out
of these synptons because it seens to ne that they are
virtual ly inseparabl e.

DR JUSTI CE: | think there is not a
significant difference.

DR BRAWLEY: | see perhaps sone nore of a
difference than Dr. Kelsen, but | read this really as
nore of a quality of life question. | would just say,
has the regimen been denonstrated to be effective in
inmproving the quality of life in the acute phase and
in the del ayed phase?

CHAl RPERSON CAM LLERI : So | think that
the consensus is that we put these back together

agai n. And that is the question the agency really
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Are there any ot her i ssues of

clarification before we start to

Cohen?

M5. CCHEN: I think that

| ess than 25 percent of rescue therapy was used;

that correct, when | asked before?

DR HORGAN: Yes.

take votes? MVE.

you said that

is

Approxi mately 25

percent of patients used rescue therapy.

M5.  COHEN: Can | say sonething?

know, a |lot of you are delivering physicians.

You

And you

have to deal with the angui sh of people having nausea

and havi ng vom ti ng.

As a consuner nenber,

| think there is

anot her dinension that we need to be protected al so.

And | think since you have to dea

with the end result

of very sick people, your conpassion is very strong.

| would like to know that there is a balance here in

the drug-drug reaction. And not studying it, to ne,

am very concer ned.
And that is ny speech

CHAlI RPERSON CAM LLER
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QO her issues related to question nunber 1
or are we prepared to go around the table and answer
t he question? M chael ?

DR, PROSCHAN: So the decision was to do
two things, the <conbined and then the nausea
separately or just the one thing conbi ned?

CHAl RPERSON CAM LLERI : I think the
decision is that we go back to the original question
as posed by the agency and address it separately for
the acute phase and the del ayed phase.

DR PROSCHAN. So it is just nausea, then?

That is the --

CHAI RPERSON CAM LLERI : No. It is the
conbi ned package of prevention of nausea and vom ti ng.

Ckay. | think not seeing any other hands
comng up or questions being posed, | would like the
commttee to start taking a vote on this specific
i ssue. So let's just break this up into two bits
again just so that we are clear.

The first question is, has the aprepitant
regi men been denonstrated to be effective in the

prevention of nausea and vomiting in the acute phase?
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| am going to start asking Dr. Proschan. Wuld you

gi ve us your vote?

DR PROSCHAN: | would vote yes.

CHAl RPERSON CAM LLERI: Dr. Desta?

DR DESTA: | wll vote yes.

DR. McLECD: Howard McLeod. Yes.

DR, BRAWEY: Qis Brawey. Yes.

DR KELSEN. Yes.

CHAI RPERSON CAM LLERI: That was Dr. David
Kel sen, yes.

DR LaMONT: LaMont. Yes.

DR LEVINE: Levine. Yes.

DR METZ: Metz. Yes.

CHAl RPERSON CAM LLERI: Camlleri. Yes.

DR CRYER Cryer. Yes.

DR FOCEL: Fogel. Yes.

M5. COHEN: Cohen. Yes.

M5. HOFFMAN:  Hof f man.  Yes.

CHAl RPERSON CAM LLERI : Ckay. W can
address the second question now or part 2 of question
nunber 1, has the aprepitant regi nen been denonstrated

to be effective in the prevention of nausea and
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DR PROSCHAN: W have
a discussion of that? Are we at
t hat ?

CHAI RPERSON CAM LLERI :

entertain further discussion.

194

to vote or is there

the voting stage on

I am happy to

This is a very

i nportant point. Thank you, Dr. Proschan

DR PROSCHAN:  Ckay.

difficult to tell because of the f

Yes. I think it is

act that the rescue

medi cati on could have saved them or they may have not

t hought about the fact that the rescue nedication

meant that they did have nausea.
the nedication, they didn't feel

anynore. So | think it is difficul

And once they took
that they had it

t.

The other issue is nmuch cl eaner to answer.

CHAlI RPERSON CAM LLERI :

Can | ask for a

clarification perhaps fromthe agency side? It is ny

inpression that one of the presentations said that

rescue nedication was used in

28 percent in the

control group and 18 percent in the aprepitant group.

Is ny recollection correct?

DR DELLA' ZANNA: That's correct. | am
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not sure if you are understanding what | was also
trying to enphasize. Their conplete response in the
overall phase as well as acute and delayed phases
excl uded the use of rescue therapy.

So if you just focus on the primary
endpoint as well as the secondary endpoints of
conpl ete response, we** are ignoring the use of rescue
t herapy because they didn't have any.

So |I don't have as nuch of a concern
regarding that for the del ayed phase because it was
statistically significant wthout the use of rescue
therapy and then in support of their findings that the
use of rescue therapy now was no |onger considered a
responder and the patients had failed the primary
endpoint, the use of rescue therapy was used nore
frequently in the standard therapy group.

| don't know if that better answers what
you were sayi ng.

DR PROSCHAN: When you | ook at whether
they had nausea or not, their scores if they had the
rescue therapy are likely to be different than their

scores if they didn't have the rescue therapy.
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a problem I t

is certainly much less clean to try and answer that

guestion tan the first question.

CHAI RPERSON CAM LLERI :
clarifications needed on this point?
Dr. Desta.

DR DESTA: Yes. ' m not

O her

Yes. CGo ahead,

sure whether a

single dose or a nultiple dose is recommended. I

nean, if we see the figure 7-3, it

seens that the

single dose does it. | don't know whether there is a

difference between the 52 and the 43 percent

difference in the del ayed effect.

So | am not sure about the dosing

interval. 1Is a single dose enough? According to this

figure, it seens that a single dose
t hat .

CHAl RPERSON CAM LLER!I :

is also doing

Dr. Cyer is

indicating to nme that the five-day results are

i ndi cated here. And presumably that is what the

sponsor is recomendi ng, that this woul

d not just be a

one-day treatnent, but it would go on for three days.

DR HORGAN: The Phase |11
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CHAI RPERSON CAM LLERI : According to the

Phase 111 reginen.
Maybe | could have a clarification from
t he agency. Is it possible to answer yes to this

question but then to neke recommendations on the
i ndi cation? I think there is sonme disconfort wth
regard to the over-enconpassing conclusion that there
i s about nausea here. | think there is a practical
di sconfort around the commttee nenbers.

So is it, in turn, inconsistent or is it
still possible to work with a general statenent in
response to question nunber 1 but to clarify the
i nplications perhaps clearly in the indication?

DR JUSTICE: Certainly if you can clarify
it, we would appreciate it greatly.

CHAl RPERSON CAM LLERI: Dr. Fogel and then

Dr. Levine.

DR FOCEL: As we are going on, | am
getting nore and nore confused. So | guess ny
gquestion is for the agency. In this study when the
data was presented and then in the initial

presentation by the agency, there was agreenent that
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t he del ayed phase was effective.

If | understood correctly, there is a
significant reduction in the use of rescue therapy in
the del ayed phase. And, as | have been listening to
the discussion, it seens to be revolving around the
VAS scores, where there does not seem to be a
significant difference. |Is that correct?

DR DELLA ZANNA: Vell, it is a little
nore than just the VAS scores. H storically we have
used and we are concerned about applying an indication
that this could be wused for nausea. Ckay?
| ndependently if you |ook at that endpoint, it doesn't
becone significant.

| agree with Dr. Brawmey that it 1is
difficult or inpossible to separate nausea and
vomting from one another. And | agree in practice
that vomting is the progression of severe nausea.
Hi storically we have to also be concerned wth the
potential that this could be used as an indication for
nausea. And because of that, that is the only reason
we separated these out as a question for the

comm ttee.
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W have simlar concerns as far as yes, we

agree it was significant in the overall, conplete
response overall, phase, acute phase, and delayed
phase. But if you l|looked at it independently for

nausea, it wasn't as convincing.

The **firm has done a very good job and a
good argunent stating that the use of rescue therapy
is a surrogate for the degree of nausea. W have not
used that in the past. And so we are setting a
pr ecedent .

DR FOGEL: The question | have about the
nausea scores, it was ny understanding from the
previous discussion that when people marked their
score, it was if they took rescue therapy, they stil
got to mark a score. |Is that correct?

DR HORGAN:  Yes.

DR FOCGEL: And when you calculated the
nunber of people who were less than 5 and |ess than
25, you did not exclude those who had not already
t aken rescue therapy.

DR, HORGAN: Absolutely. Every patient in

the study was neking daily nausea recordings,
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irrespective. And that is one of the key issues, that
despite the fact that patients in an active control
group were taking nore rescue therapy, we consistently
found an advantage with the aprepitant treatnent in
our nausea VAS scores.

DR FOGEL: D d you do a subset analysis?

Since you have been slicing the data a nunber of
different ways, did you do a subset analysis where you
excl uded those who took rescue therapy and just | ooked
at the nausea scores?

DR HORGAN: W didn't think that was a
valid way to look at it from the perspective of the
syndrone of chenotherapy-induced nausea and vomting
because there are conplex rel ationshi ps between enesis
and nausea or rescue and nausea. So we focused on
|l ooking at the total patient population in our
assessnents of nausea and al so rescue therapy, though
we did note that rescue therapy was associated with
hi gher nausea scores in general

CHAI RPERSON CAM LLERI: Dr. Levi ne?

DR LEVINE: M question is really for the

agency. I think it is marginal, the effects on
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nausea, but | think what | am concerned about is in
t he | abeling. | don't have a problem with |abeling
that mght even say "highly enetogenic,” but | think
if we put the word "nausea" in the label at al

eventually, that this drug is for nausea, it may be

anot her  subj ect. But forgetting the off-Iabe
possible use, forgetting that it is Ilimted to
chenot herapy, | am concerned in that delayed period,

that doctors will be looking at what they think is a
good drug for nausea. It is that sinple.

And | just wondered, are we nandated in
any reason? | think it is a sticky wicket to try to
get into the word "nausea.”" | agree wth Dr. LaMnt.

They are linked together in patients. | don't have a
problemw th that. But | think if it is going to cone
to putting a label on this wth nausea, | would be
hesi tant about it.

CHAl RPERSON CAM LLERI: Dr. Braw ey?

DR LEVI NE: Can they clarify that? Can
the conpany clarify whether this is going to be in the
| abel or not?

DR HOUN: Wll, this is what they are
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proposing for |abeling. | imagine this is what they

desired, nausea and vomting. They are saying yes. |

think we are |ooking for your recomrendations. You
know, | think there are safety concerns, as you know,
as we will discuss nore this afternoon.

| think, actually, if you can help us
under st and. Qur standard is safe and effective as
| abel ed, but that is for approval. But to stay on the
market, it is safe and effective as used because drugs
run into trouble if they are used i nappropriately.

So | am interested in Gs' as well as
ot her docs', cancer docs' opinion on what are the
problenms we mght run into in real use.

CHAI RPERSON CAM LLERI:  Dr. Metz?

DR METZ: Can | just clarify sonething?
My understanding is what the conpany is asking for is
a reginen that is going to be given to people up front
who are going to be getting chenotherapy to prevent
them from getting chenotherapy-induced nausea and
vomting, which is bad. This affects a |ot of people
and can be reduced by 20-plus percent with this

particul ar reginen.
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G ving PRN drug for nausea in patients who
happen to have received chenot herapy beforehand to ne
is going to ultimately be a big off-label wuse
unrel ated to what we are tal king about here today. |If
we tal k about chenot herapy-i nduced nausea and vom ting
that you are going to prevent with this reginen, you
can't separate the nausea and vomti ng. That is the
syndr one.

But if you want to ask us as a separate
use, are we worried about off-label use for another
indication, whether it is in patients who receive
chenotherapy or patients wth totally wunrelated
di sease states, that is a different question entirely.

This question, as | read it, is the CNV
syndrone. And you have got to have the two together.

And personally | think it affects the acute phase
and | think it affects the del ayed phase.

CHAI RPERSON CAM LLERI: Dr. Braw ey?

DR BRAWLEY: Yes. | have a couple of
questions for the conpany. They are very brief. As |
| ook at the data, -- tell ne if I amwong -- when you

look at the randomzed trials of people taking
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aprepitant, there is less use of br eakt hr ough
medi cations or salvaged anti-vomting and anti-nausea
medi cation in people who are on aprepitant versus not
on aprepitant. |s that correct?

DR. HORGAN: That is correct.

DR BRAWEY: Ckay. Now, of people who
end up taking breakthrough nedications, even though
they are on aprepitant, is there evidence here that
their quality of life is better, even though they are
taking aprepitant and the breakthrough nedications,
when conpared to individuals who are not taking the
aprepitant?

CHAI RPERSON CAM LLERI: | guess | am goi ng
to allow you to show that quality of life slide after
all.

(Laughter.)

DR HORGAN: W didn't break it out. e
| ooked at the global patient population. M coll eague
wi |l show you that data assessing the inpact of nausea
and vomting on patients' daily lives.

DR BRAWEY: Sorry.

CHAlI RPERSON CAM LLERI : That's okay.
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Thank you.

DR MARTI N CGood afternoon. My nane is
Allison Martin. | amfromthe Epi dem ol ogy Depart nent
at Merck Research Laboratories.

Prior to showing the results of the
quality of life data, | would like to give a little
bit of background about the questionnaire so that you
are fully infornmed about how we collected this data.

Slide 1602, please. So, as you know, the
treatment goal for the aprepitant program was to
prevent nausea and vomting follow ng chenotherapy.
As a corollary goal, we wanted to assess the inpact of
nausea and vomting on patients' daily lives and
ideally elimnate any inpact on their |ives. And so
we use t he functi onal l'iving i ndex enesi s
questionnaire, which is a validated nausea and
vomting-specific neasure to assess the inpact of
these synptons on patients' daily lives.

The questionnaire contains 18 itens, 9 of
which refer to nausea, 9 of which refer to vomting,
which are 2 separate domains. The questionnaire was

given to patients where they were asked to conplete
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the questionnaire on day six, and it had in cycle 1
with a five-day recall.

So basically it was asking the patients to
rate the extent of the inpact on the itenms shown on
the bottom over the past five days. As you can see,
it contains functioning itens, such as enjoying neals
dai ly, functioning household tasks, spending tine with
famly and friends, et cetera.

The pre-specified endpoint, though, that
was used for this questionnaire was a dichotonous
endpoint. It was simlar to the nausea visual anal og
scal e. This is also the patients were nmaking their
ratings on a visual analog scale, which ranged from
one, which is a great deal of inpact, to seven, not at
all or no inpact.

The score, an average item score, greater
than six was predefined as no inpact on daily life
because this is the uppernbst bucket where patients
were placing their marks anchored by not at all.

The next slide, please. This slide
presents the results fromthe two Phase Il protocols

on the total score of proportion of patients in
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protocols 052 and 054 reporting no inpact on daily
l'ife. So, as you can see in both protocols 052 and
054, a significantly greater proportion of patients in
the aprepitant-treated group reported no inpact on
daily life.

Can | have 1605? This is the sane data,
but, then, also included is a conbined analysis of the
two protocols, which was wth nomnal p values here,
whi ch, again, it shows the consistency of those data.

To head off Dr. Proschan's next question,
can | please have slide 16067? This shows the
cumul ative distribution of these average slide scores
based on the total score.

The way this works is the vertical axis is
the percent of patients. The horizonal again is the
scale that the patients were using to mark their
responses. W have drawn in here the six cutoff that
we used.

As you can see, over t he ful
di stribution, alnost over the entire distribution, the
aprepitant-treated patients had significantly greater

scores. |If you look at here, this is the 64 percent

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




10

11

12

13

14

15

16

17

18

19

20

21

22

208

on the total score in the control group who had a
score of 6 or greater versus the aprepitant group,
whi ch had a score of 74 percent who had a score of 6
or greater. Again, on slide 1607 is protocol 054,
whi ch shows that these data are consistent.

The last thing that | will show is slide
1614, whi ch, as Dr. Kevin alluded to in his
presentation and what | had nentioned earlier that
this questionnaire does contain two domains, a nausea
domain and a vomting domains, the analyses here show
-- this is the results from protocol 052; 054; and
again, conbined, and this was a post hoc analysis
These are nomnal p values. But, as you can see, the
data are consistent that we were superior to the
control group in both the nausea domain and the
vomting domain across the tw studies and in a
conbi ned anal ysi s.

So overall | think these data are highly
consistent with our clinical efficacy endpoints. And
it shows that the aprepitant-treated patients had a
benefit in ternms of their ability to maintain their

functioning in that five days follow ng chenotherapy,
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during a period when they would expect to have
debilitating synptons.

CHAI RPERSON CAM LLERI : Dr. Braw ey, any
suppl enentary questi on?

DR BRAWEY: No, sir. Thank you very
much.

CHAI RPERSON CAM LLERI : Ckay. Dr.
Del | a' Zanna?

DR DELLA' ZANNA: Ckay. | don't want to
complicate this whole discussion any nore than we
al ready have, but | do want to point out a couple of
things in response to the firmis presentation

As far as the inpact on daily life in the
overall phase, which was a predefined analysis, when
the agency perforned what they considered the
appropriate nultiplicity adjustnment, including al
predefined secondary and exploratory analysis, these p
val ues were not significant. For study 054, it was
0.06. And for study 052, it was 0. 25.

| don't want to distract fromthe focus of

this question. I think we kind of are going in a
little nore detail than necessary to nake our
SAG CORP
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decision. But | don't want necessarily to put all of

our support on the data that was just presented.

CHAI RPERSON CAM LLERI : Dr. M chae
Proschan?

DR PROSCHAN: Yes. You know, one thing
that one could do is say, "Ckay. Everyone who took

rescue nedi cati on woul d have had nausea if they hadn't
taken it." That's one way of looking at it. And if
you nmake that assunption, then effectively vyour
endpoint is either nausea or rescue nedi cation.

Now, that wasn't quite one of their
secondary endpoints. | see everything except that on
her e. And | am wondering if that analysis was done
and what the results of that were.

I nmean, you coul d make vari ous
assunpti ons. You could assunme everyone who goes on
rescue nedi cation would have had nausea or 80 percent
of those woul d have had nausea. And if it's the case
when you | ook at nausea or rescue nedication, that is
still significant, then that would be nore evidence.
| don't know if they have that.

CHAI RPERSON CAM LLERI : Have we got a
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qui ck answer to that question?

DR DELLA ZANNA: | can interject on that
a little bit and probably answer your response in a
way you will [ike.

(Laughter.)

DR. DELLA" ZANNA: They did. Wth
blinding, they analyzed and renoved the "rescue
t her apy” t hat was i nappropriately gi ven as
prophyl axi s. So they pretty nmuch did what you were
just recomendi ng. And the people who received or
were counted as rescue therapy received it because
t hey had established nausea.

So | know what you were saying as far as
peopl e who receive rescue nedication, 20 percent were
nauseous. Now, we can al nost assune that the people
who received rescue nediation, 100 percent were
conpl ai ni ng of either nausea or vomting.

DR PROSCHAN: Ri ght. What | am getting
at is what percentage of those would have had a VAS
score bigger than five because that is the rea
question. |If 100 percent of them would have had a VAS

score bigger than five, then essentially what it cones
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down to is looking at the endpoint of either rescue
medi cati on or nausea.

And if that is highly significant or even
lowly significant, that is sone evidence.

DR HORGAN. | think the best that we can
do to address your concern is just show what the
relationship was in the patients who did take rescue
and what their visual analog scale scores were. Ve
weren't able to because of the daily nausea ratings
define the precise relationship, but we can show,
slide 303 --

DR PROSCHAN: |I'msorry, but you have al
of these secondary endpoints. | was just wondering
whet her as a secondary endpoint, you |ooked at the
endpoint of either bigger than five on the VAS score
or rescue nedication.

| mean, | see things that are very close
to that under these secondary endpoints, but | don't
quite see that one. There is a no enesis, no rescue,
and maxi mum nausea |less than five. But there isn't
just no rescue and nausea |ess than five. So | was

wondering if that were done.
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CHAl RPERSON CAM LLERI : Wuld it be fair
to assunme that if people got rescue nedication, their
nausea score shoul d have been greater than five?

DR PROSCHAN: Vell, ny point is that if
you nake that assunption, then the relevant question
is for the endpoint of greater than five or rescue
medi cation, what are the results for that endpoint?

DR. HORGAN! One of our conposite
endpoints was total control. A patient in order to
have total control was no enesis, no rescue, and
maxi mum VAS score of less than five.

DR PROSCHAN: Right.

DR HORGAN. Woul d that address your --

DR PROSCHAN: No. | nmean, | see things
that are tantalizingly close to what | want but not
qui te exactly.

DR. HORGAN: Right. The other thing that
| think is probably the best thing that we can do to
approximate your question is to look at t he
relationship between the nausea ratings and the
patients who took rescue. To illustrate --

CHAI RPERSON CAM LLERI : Twenty seconds.
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Ckay. Then let's nove on. | think we have discussed
this point. Wen | heard the term"total control," |
t hought they were referring to Dr. Metz.

(Laughter.)

CHAI RPERSON CAM LLERI : Ckay. | think we
have discussed this sufficiently. W have clarified
it. Let's get back to answer or at |east respond to
t he question. W are kind of doing question 1B, has
the aprepitant reginmen been denonstrated to Dbe
effective in the prevention of nausea and vomting in
t he del ayed phase? Dr. Proschan?

DR PROSCHAN.  Yes.

DESTA: Desta. Yes.
McLEOD: McLeod.  Yes.
BRAWLEY: Braw ey. Yes.
KELSEN: Kel sen. Yes.
LaMONT: LaMont. Yes.

LEVI NE: Levi ne. Yes.

T 3 3 3 3 3 3

METZ: Metz. Yes.
CHAI RPERSON CAM LLERI: Camlleri. Yes.
DR CRYER Cryer. Yes.

DR FOCEL: Fogel. Yes.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

215

M5. COHEN: Cohen. Yes.

M5. HOFFMAN:  Hof f man.  Yes.

CHAI RPERSON CAM LLERI : Ckay. Thank you
very nmuch. I think we can nove on to the second
guestion, is the designation of "highly enmetogenic
chenot her apy" appropriate given the reginens used in
the clinical studies? | think what | would like to do
here is ask our clinical oncologists to give us their
opi ni on.

DR. KELSEN:. | think it is. GCsplatinis
a very difficult drug to take. Mst of the patients,
80 percent, have 70 milligrams per neter® or higher.
It is not fun to take 58 to 60 nilligrans per neter’.

| think it is an enetogenic reginmen.

DR BRAWEY: | would totally agree.

CHAI RPERSON CAM LLERI: Does the commttee
require any further discussion after the expert
opi nion? Dr. Fogel ?

DR FOCEL: I have a question. The
wording here is "highly enmetogenic.” Can you explain
clinically is there any difference between highly and

noderate enetogenic? | nean, is this an issue that we
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need to address in great detail?

DR KELSEN: | don't think we need to
address in great detail. This is a highly enmetogenic
regi men. | nmean, in the days before antienetics

existed for platinum it was very difficult.

| think by noderately enetogenic, they
nmean patients don't feel great, but they're not
crippled as they would be when you take platinum
W t hout any coverage at all.

DR BRAWEY: In the doses that we
frequently gi ve, pl ati num before Regl an, very
frequently people would becone totally dysfunctional

Nowadays nost people are able to function. Per haps
they can do even better with drugs |ike this.

So highly enetogenic in nmy mnd neans the
person would be unable to function w thout drugs to

treat the condition

CHAI RPERSON CAM LLERI : Thanks, Dr.
Braw ey.

Dr. Cyer?

DR CRYER As | wunderstand it, | think

the reason that we are being asked this question is
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that the previous standard to determne or define
highly emetogenic was a previous cisplatin dose of
greater than 100 nilligrams per neter’ based upon
ondansetron approval .

So while | would like to get sone
clarification from Dr. Della' Zanna, when you renobved
t he people who were on the | ower doses of cisplatin,
guess that was less than 70. D d you say that it was
mai nt ai ned?

DR DELLA ZANNA: It nmaintained efficacy.

DR. CRYER Efficacy?

DR DELLA ZANNA: Yes. And | shoul d point
out in the firms behalf, which I'm sure they wll
state if | don't now, that the dose itself has varied
in literature. If you look at the ondansetron oral
fornmul ati on, greater than 50 was utilized and
described as a highly enetogenic dose.

The one reason | brought this up is for
two points, that this dose has evolved and that | just
wanted to have clarification for future applications
that this is now an acceptabl e dose that we can use as

alabel. And that's it.
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218

| believe that we are ready to take a vote

on this. This time | am going to start wth
Hof f man.

HOFFMAN:  Hof f man.  Yes.

CCOHEN:  Cohen.  Yes.

FOGEL: Fogel. Yes.

T 3 5 B

CRYER Cryer. Yes.

[\

CHAl RPERSON CAM LLERI: Cam |l leri. Yes.

METZ: Metz. Yes.

LEVI NE: Levine. Yes.
LaMONT: LaMont. Yes.
KELSEN: Kel sen.  Yes.
BRAWLEY: Braw ey. Yes.

McLEOD: McLeod. Yes.

T 3 3 3 3 3 3

DESTA: Dest a. Yes.

DR PROSCHAN: Pr oschan. | have no idea.

So | amgoing to abstain.

CHAI RPERSON CAM LLERI : Thank you.
think we can nove on to the third question, can
recommended regi nen be expanded beyond that used

the clinical studies to include the use of any 5
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ant agoni st as part of the aprepitant reginen?

W have to remnd you that there were no
studies wth dol asetron. The studies that were
presented in the docunents pertain to granisetron and
ondanset r on.

The second part of the question, if not,
what additional studies would you recommend?

Now, what | am going to ask, just to
refresh our nenories, Dr. Della' Zanna, can you rem nd
us what other studies you had suggested mght be
appropriate, additional studies mght be appropriate,
as part of your presentation?

DR. DELLA" ZANNA: Presently we have
i ntravenous studi es on ondansetron and oral studies on
gr ani setron. W do not have any oral information on
ondanset r on. Now, agreeing with our PK information,
it is nmetabolized for multiple pathways.

So the likelihood of a PK interaction is
not that high. But the other interactions we can't
predict. As far as dol asetron, we have no safety data
what soever .

CHAI RPERSON CAM LLERI : Ckay. This is
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where we need our clinical pharnmacology colleagues
also to help us out. Wuld you like to make any
statenments or clarifications?

DR MLEQD: | believe Dr. Desta pointed
out that the way that dol asetron is activated and then
met abol i zed does nean that a fairly large fraction of
the population is going to be relying on CYP3A4 for
the inactivation of the drug.

So that while carbonyl reductase is
involved, it's reactivating it. There are two
enzynes, the CYP2D6 and 3Ad4, t hat are then
i nactivating that netabolite, that active noiety.

As Dr. Desta nentioned, ten percent or so
of the general population are defective in that
pathway. And so they basically are 3A4-dependent. So
it does raise the question of whether there is a
viable interaction at that point.

Wthout any data, it is hard to decide
whether it is relevant or not. It could have zero
rel evance or it could be dramatically inportant.

| also would like sone clarification from

probably Dr. Della' Zanna on the robustness or whatever
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you can call it of the QI prolongation concerned with
dol asetron to see whether this is a true problem or
one that is just a concern. |If in practice this 5-HT,
ant agoni st behaves as the other two, then | think we
are just tal king about theory and not reality.

CHAI RPERSON CAM LLERI : Dr. Della' Zanna
have you got a response on QIc prolongation wth
dol aset ron?

DR DELLA ZANNA: | do not have access to
that information now to present.

CHAl RPERSON CAM LLERI:  Dr. Desta?

DR DESTA: | think with ondansetron, ora
drug interaction, | don't think there will be a big
difference -- that is ny opinion -- wth ondansetron

oral because we didn't see it or they didn't see it
with the other drug, which is exclusively a substrate
drug. So | don't think that will really matter unless
otherw se this drug inhibits 2B6 in a significant way
because 2B6 is involved wth al so ondansetron

The other one | agree with Howard is how
concerned are you or is there any dose-response

rel ati onship of dol asetron and Qr i nterva
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prol ongation? For exanple, in poor netabolizers, are
there any docunented things or is there any drug
interaction that really concerns you?

Oherwwse if you take that drug, the
net abol i ¢ pathway, which is shared by 3A is snall
So if you block that, could we get higher plasm

concentration whereby we can have sone QI interval

concerns?

CHAl RPERSON CAM LLERI : So if I am
understanding you correctly, Dr. Desta -- and excuse
me. | amnot a pharmacologist. Your first statenent

was that, even though there haven't been studies with
oral ondansetron, you as a pharnacol ogist, you are
quite reassured by the data that you see pertaining to
t he pharnmacokinetics of granisetron, another 5-HT,
antagoni st that shares the sane netabolic pathway as
ondanset r on. That was the first point. s that
correct?

DR DESTA: Yes, correct.

CHAI RPERSON CAM LLERI : Ckay. Second
point pertained to the question as to, agai n

reflecting Dr. MlLeod s question, how much of a risk
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is there wth the dolasetron relative to QIlc
prolongation? | am assum ng that sonmebody from the
conpany has sonething they really want to say.

DR. GRUNDBERG | am Steve G undberg. I
am a nedi cal oncologist fromthe University of Vernont
here as a consultant to the conpany. W have done a
lot of the developnental work on these various
antienetics.

The QIc question has been around for a
long tine. | would have to say we are partly
responsible for it because when we did the Phase I|I's
on dolasetron, it went to extraordinarily high doses
and we were able to see a QI change.

It is not just the effect of dol asetron.
That is a comon m sconception. It has also been
described for ondansetron by both Galla in New York
and by Benedict in Texas. There has really not been
any clinical significance to it. | don't know any
oncol ogi st who would not use any one of these three
drugs for that reason

CHAI RPERSON CAM LLERI : Dr. Kelsen, is

that in agreenent?
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DR  KELSEN I can't comrent on the QIlc
interval. That is not ny area of expertise. But the
drugs are wi dely used interchangeably.

| guess the question here is if you're
precedent-setting and you are looking a little bit
down the line, if you didn't actually study the drug
with the other drug, what do you do?

CHAl RPERSON CAM LLERI : |  think that
real ly encapsul ates our dil emma.

DR BRAWEY: Pardon ne. | never knew
dol asetron existed until | started reading this stuff.
G ani setron and ondansetron are very comonly used in
ny experience, but dolasetron | don't think is a wde
mar ket share.

CHAl RPERSON CAM LLERI : G0 ahead, Dr.
Met z.

DR METZ: It seens to ne that from the
agency's point of view, people are concerned that
unl ess you actually have tested a specific agent, it
is going to be a problem to nake a statenent going
f orwar d.

But, on the other hand, | think from the
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conpany's point of view, you have to sort of say that
we are going to look at representative exanples of
each class because you cannot expect that you are
going to do a study on every single nenber of every
singl e cl ass.

| was just very reassured by the nost
recent coment that these drugs are really used
i nterchangeably and that the QIc issue doesn't really
pertain only to this one particul ar agent.

CHAI RPERSON CAM LLERI : In addition to
that, | am assum ng that you are quite reassured that
dol asetron is not primarily netabolized by the 3A4
pat hway.

DR MLEQD: Vell, in 90 percent of the
peopl e out there, there are two enzynmes degrading the
drug. So you knock out 3A4 and you' ve got 2D6 to pick
up the slack. In ten percent of the population, at
| east in theory, you would predict they would be very
reliant on 3A4.

It's the consequence of that that 1is
unclear to nme. |If you alter the 3A4 netabolismof the

active netabolite of dolasetron, is that a big issue?
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| don't know the answer to that.

CHAI RPERSON  CAM LLERI : Very bri ef
commrent .

DR PETTY: A very brief coment regarding
dol asetron. Dol asetron** is cleared primarily by

CYP2D6. Although it is not in the label, there is
reference in docunents available by Freedom of
Information to indicate that poor netabolizers of
CYP2D6 had a roughly two-fold increase in their AUC of
hydr odol asetron and in patients who received verapam |
and diltiazem which would have conparable 3A4
inhibition to aprepitant. There was no effect on
hydr odol asetron cl earance.

CHAI RPERSON CAM LLERI: So do you want to
interpret that for clinical gastroenterol ogists?

(Laughter.)

DR. McLECD: Since we're on record, | wll
give a formal interpretation. It looks like if you
take patients who are deficient in 2D6 based on what
was just stated, if you have the two enzynes that
degrade the drug, the active netabolite, if you take

pati ents who have one of them knocked out because of
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genetic abnormalities and you then inhibit or alter in
any way, inhibit or induce on the exanples he gave,
the 3A4 conponent, the remai ni ng conponent, there were
not dramatic changes in either the pharnmacoki netics or
the toxicity profile. So the statenent that was nade
suggests that in those people that we were worrying
about, it is not going to be an issue.

CHAI RPERSON CAM LLERI : Thanks for that
clarification. Dr. Fogel?

DR FOGEL: | just want to make a conment
about QIc intervals in studies since we are going to
be precedent-setting. One of the things we |earned
from cisapride is that if vyou have electrolyte
abnormalities or concurrent illnesses or conorbid
conditions, your risk of having fatal arrhythm as
tends to be increased.

Since we are going to be dealing wth
patients who are off studies, not protocols, who are
going to be very sick, who get these reginens, | think

we need to be databased in any decisions that we nake.

CHAI RPERSON CAM LLERI : Thanks for the
comment . O her discussion on this point or
SAG CORP
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clarifications requested?

(No response.)

CHAI RPERSON CAM LLERI:  If not, | think we
shoul d nove ahead to try to answer the first part of
this question, can the recommended regi nen be expanded
beyond that used in the clinical studies to include
the wuse of any 5-HI, antagonist as part of the
aprepitant reginen? Dr. Proschan?

DR. PROSCHAN. This is another --

DR. McLECD: Let's start on that side.

DR PROSCHAN: This is anot her one where |

think I have to abstain because | think it takes
clinical judgnent. And | have at nost statistical
j udgnent .

CHAl RPERSON CAM LLERI: Dr. Desta?

DR DESTA: Desta. Yes.

DR. McLECD: McLeod. Yes.

DR BRAVLEY: Yes with a request for
post - mar keti ng studi es.

CHAl RPERSON CAM LLERI : That was Dr.
Braw ey.

DR KELSEN: Kel sen. Yes.
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DR LaMONT: LaMont. Yes.

DR LEVINE: Levine. Yes.

DR METZ: Metz. Yes.

CHAI RPERSON CAM LLERI : Camlleri. Yes
with a request for further studies.

DR CRYER Cryer. Yes.

DR FOCEL: Fogel. No. You have at | east
one 5-HT, receptor that has been approved that has
been shown to be safe and effective. | think unless
you have additional data, you should not generali ze.
Even though ot her conbinations nmay very well be safe,

you just don't have the data at this tine.

M5. COHEN: Cohen. No. I think this is
precedent - setti ng. If there is another study, we
shoul dn't be nmaking these decisions. And there are

consequences, and there is not any data. This rush to
publish is very frightening to ne.

M5. HOFFNMVAN: |"m tossing back and forth
her e. I am going to go with no wth further
dol asetron studi es recomended.

CHAI RPERSON CAM LLERI:  Thank you.

Have we recorded that for the record?
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Thank you.

The second part of that question was, what
addi tional studies would you reconmend? Was it, Dr.
Brawl ey, you recommended sone additional studies?

DR BRAWEY: Yes. I would like to see
sonme pharmacol ogic studies with dolasetron and EMEND.
very much as we saw with ondansetron and grani setron.

CHAl RPERSON CAM LLERI: | am assum ng t hat

you are happy wth the oral ondansetron story.

DR BRAWEY: Yes, | am happy wth the
oral ondansetron study. Actually, Dr. MlLeod's
conversation a Ilittle earlier nade ne nmuch nore

confortable with approval of a dolasetron and EMEND

conbi nati on.

CHAlI RPERSON CAM LLERI : Yes. | was al so
requesting further studies wth dolasetron. My
overall reason to say yes was that | was quite

**persuaded by the information that the netabolism of
dol asetron was wunlikely to be very dramatically
altered in this context. But | think further studies
woul d be very useful.

G her comment s?
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(No response.)

CHAI RPERSON CAM LLERI: Ckay. Can we nove
on to question nunber 47 This is a long one.
Aprepitant is an inhibitor of the CYP3A4 netabolic
pat hway. For chenot herapeutic drugs that are
net abolized by this pathway, noderate inhibition of
their metabolism could result in serious or
life-threatening toxicity.

So the first thing we are going to do is
we are going to address the issue pertaining to 4A
The applicant has analyzed the safety data by
chenot her apy regi nen. And a significant nunber of
patients recei ved et oposi de, vi nor el bi ne, or
paclitaxel, all of which are substrates for CYP3A4, in
conbi nation with cisplatin and the aprepitant reginen.

Here are the questions. Is this data
sufficient to support the safety of aprepitant in
conbination wth these specific drugs; that is,
et oposi de, vinorel bine, and paclitaxel ?

Wul d anybody |i ke any questions answered
or can we go ahead and address and answer the

questi on?
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(No response.)

CHAI RPERSON CAM LLERI : | see no lights
com ng on. So I think this wll probably be the
easier part of the question. So we want to know is
there sufficient data to support the safety of
aprepitant in conbination with the drugs etoposide,
vi norel bine, and paclitaxel? This tine we wll start
with Ms. Hoffman.

M5.  HOFFMAN: There was a coment about
sepsis being three tinmes as high with the vinorel bi ne.

Can you just discuss that briefly again?

CHAlI RPERSON CAM LLERI : Dr. Proschan, |
believe you sort of addressed that question slightly
by saying there are multiple conparisons being done
here and you felt that the signal here was relatively
small considering the very small nunber of instances.

DR PROSCHAN: Ri ght . And that's why |
think it is inpossible fromthis data to say, "Ckay.
It is harnful.” Likewise, |I think it is inpossible to
rul e out harm

So to nme, there hasn't been sufficient

data to establish safety, but it mght be very hard to
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have sufficient data to establish to a high degree of
certainty that it is safe.

CHAI RPERSON CAM LLERI : Dr. Della' Zanna,
do you have any ot her coments?

DR DELLA ZANNA: That was exactly what |
was trying to get across. | wasn't trying to say that
this should not be wused in conjunction wth
vinorelbine. | was trying to suggest that this m ght
represent a small signal that we could not define.
One of ny concerns was sonme of these respiratory
serious adverse events as well as the incidence of
i nfections.

Like I said, -- and | wll enphasize it
again -- the nunbers are very snmall. However, the
nunbers that were serious infection-related adverse
events were only seen in the aprepitant group. So
that was what | was trying to focus on.

And from that, |  wasn't necessarily
| ooki ng for condeming the use with vinorel bine, just
the conmttee's opi ni on on  whet her addi ti onal
information i s necessary.

DR PROSCHAN: Wasn't it also the case
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that several of those events were at the sane site,
sanme --

DR, DELLA ZANNA:  The significance of that
is uncertain for ne only because this one site focused
predom nantly on lung cancers. So the fact that these
all occurred in one site does not surprise ne that
this site focused and is concentrated in |lung cancer.

The firm stated that it was balanced
between the two treatnent groups at the nunber of
patients with these primary |ung cancers. [t wasn't
bi ased.

CHAI RPERSON CAM LLERI: Dr. Kel sen?

DR KELSEN: | think we have all indicated
that it works to decrease nausea and vomting. So it
is effective in that setting. | have a question for
the agency because | think this is where -- you know,
| amjust a visitor to this. But as an oncologist, is
there a precedent for wusing an agent like this in
which one feels pressed into indicating exactly which
drugs it can be given wth, as opposed to it's
recoomended for highly enetogenic chenotherapy, as

represented by cisplatin, because we are now facing a
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situation where you are going to try to tailor the
speci fic conbi nation reginmens, not only class by class
but alnost drug by drug, on the basis of not much
dat a?

Has this ever cone up to you all before?
s there anything to gui de us?

DR HOUN: Wll, it frequently conmes up
because when drugs are tested and to be used wth
ot her drugs, what are these other drugs? How do you
| abel? And so the reason why we are airing this is
because we want the public to know that we have
di scussed this.

So when the agency gets criticized that
you didn't look carefully that they only had enough
patients in these three drugs, why are you giving it
broad | abeling for everything, we want to say, "Wll,
you know, we are aware of those issues. And we
brought it to the public's attention. W have had a
di scussi on about it."

So that is why it is here. It is not our
desire necessarily to state specifically which of

t hese drugs, but those were the ones that had a | ot of
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patients. And there will be other drugs that didn't.
How do you guys help us with advice on handling that?

DR KELSEN. | would like to nake just one
other point, that these are all intravenous drugs. |
was struck by the comment that it may be oral agents
that becone an issue. W are working very, very hard
to switch to oral chenotherapy. There are a nunber of
nodels of that. | don't think this is a trivial issue
at all.

DR DELLA ZANNA: The other think | would
like to bring up -- and | realize that the inhibitory
effect is greatest on the oral. W seemto play down
the fact that the IV nethylprednisolone had a 35
percent increase.

The tables that were denonstrated on the
slides were sonmewhat msleading, as far as |'m
concerned, when you considered the dexanethasone dose
and the divergence of the two |ines were generous.
Then when they showed the nethyl prednisolone IV, you
can al nost superinpose them even though there was a
35 percent difference.

And if you want to pull up your slide that
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| am tal king about, | have it here. \Wuere is it? W
can just keep going forward, though

CHAI RPERSON CAM LLERI : Ms. Hoffman, do
you have anot her question? Yes, Dr. Levine?

DR LEVINE: Just we shouldn't junp ahead
to the next sentence, but | would Iike to know whet her
pre-approval or post-approval, what kind of time franme
would it be to get satisfactory nunbers and data for
either pre or post-approval regarding the issue we are
tal ki ng about fromthe agency?

DR JUSTI CE: | think we discussed the
wording of this question to sone extent. | think in
ternms of pre-approval, we are talking we could deal
with that in labeling if we thought there was a
potential drug-drug interaction that was significant
enough that the drug should not be used in conbination
with another drug. W could address that in |abeling
and until a study was done to docunment that there is
or is not a drug interaction.

So | don't think we are asking whether an
actual study would have to be done pre-approval. So

our question is alittle bit m sl eading.
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DR LEVINE: Thank you,

CHAI RPERSON CAM LLERI : Maybe | could ask
Dr. Della' Zanna whether there would be any advantage
in splitting up this trial of drugs. It seens to ne
that you had very little concern about the conbination
with etoposide and paclitaxel. And, yet, from the
response to Ms. Hoffrman's question, there still are
sonme reservations wth regard to vinorelbine in
conbi nati on.

DR DELLA" ZANNA: The nost significant
thing that | noticed on the vinorelbine was the
pul mronary insufficiency that was ultimately fatal and
then that you included an additional two fatalities
that were serious infection-related. And then in the
correspondi ng standard therapy group, there were only
two fatalities, neither of which were related to truly
a pul nonary problem other than a pul nonary enboli and
a death that was reported as unknown.

CHAI RPERSON CAM LLERI : But | renenber
that we got sone information that the vinorelbine
toxicity appeared not to be related to the usual

bronchospasm and acute syndrone but appeared nore

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




10

11

12

13

14

15

16

17

18

19

20

21

22

239

related to the underlying |ung di sease.

Thirty seconds.

DR REINES: Gkay. |If | could have slide
755, please? | really want to echo the comrent that
when we pull things apart in different ways, the
results aren't always bal anced. W pre-specified the
AEs, as | told you in ny min talk, that were
i ndi cative of chenotherapy-induced toxicity.

These are the data for vinorel bine. The
pre-specified AE incidences were the same for both
groups. The infections were higher, as we have been
di scussing, in this group.

If you |l ook at hematol ogical AEs, it goes
in the other direction, which you haven't been shown
yet. But that is how the nunbers conme out overall the
sane.

So we have | ooked very carefully at this.

W did think that the respiratory issue was not a
vinorel bine type of toxicity. And we | ooked very
carefully at the hematological toxicity with this
drug. There is no evidence that aprepitant 1is

enhancing that toxicity.
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CHAI RPERSON CAM LLERI:  Thank you.

Dr. Levine?

DR. LEVINE: Just in reference to another
| arge study that is just devel opi hg post-marking on an
approved drug, was there any evidence on pul nonary
function tests that were done in these patients,
either before or after death? And was there a
diffusion defect or pulnmonary hypertension that
devel oped in these patients due to drug?

DR REINES: No.

DR LEVI NE: It was done or not done,

pul nonary function tests?

DR. REI NES: W don't have that
information. It was not done as far as | know.

DR, BRAVLEY: Quick question for a
statistician. Are we technically doing the subset

anal ysis here? And substantive analysis is inherently
flawed and likely to give you the wong answer.

DR. PROSCHAN: Right. | nean, that's why
| said earlier if you try and attach a statistical
significance to this, it is going to be very difficult

because you are | ooking at so many different drugs, so
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many different outcones.

W have been focusing on the ones in which
you see sone trend. But even in the ones in which
there is no trend, where it |ooks dead even, there
still could be harmthat you just can't see wth this
nunber of patients.

So if you really want to prove that there
is no interaction wwth any of these drugs, it is going
to take thousands of patients to do that.

DR BRAVLEY: That brings us back to Dr.
Della' Zanna's original comment, which is that we
shoul d be cautious because these are all small nunbers
and snmall trends that may nmean nothing, my nean
sonet hi ng.

CHAI RPERSON CAM LLERI : Ckay. | believe
we have had sufficient discussion. Any ot her
clarifications needed on this specific point?

(No response.)

CHAl RPERSON CAM LLERI:  Dr. Proschan, | am
going to start asking you to vote this tinme again.
The question, therefore, is, are the data sufficient

to support the safety of aprepitant in conbination
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wi th the drugs etoposide, vinorel bine, and paclitaxel ?

DR PROSCHAN. | don't think they are, but
| think it would take thousands to nake it so.

CHAl RPERSON CAM LLERI: | am assum ng t hat
Dr. Proschan's answer is no.

DR, PROSCHAN. As stated, to this question
as stated, | would have to say no.

CHAl RPERSON CAM LLERI: Dr. Desta?

DR DESTA: |'mnot sure.

CHAI RPERSON CAM LLERI : This is the tine
to cone off the fence, Dr. Desta.

(Laughter.)

CHAlI RPERSON CAM LLERI:  You coul d abstain
Sorry. | thank you.

DR DESTA: Because the question is "Is
this data sufficient to support?" it is "Yes" or "No."
And we don't know. | don't know.

CHAl RPERSON CAM LLERI: | am assum ng t hat
is an abstention, then. Dr. MLeod?

DR M LEQCD. McLeod. Taking all three
drugs together, which is the way the question is

posed, | woul d say yes.
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DR, BRAVLEY: Braw ey. ['"m very much on
that fence, but |I'm leaning over into the yes. So
"Il go yes.

DR KELSEN. 1'Ill say yes. And they wll

need those additional studies.

CHAl RPERSON CAM LLERI : That was Dr.
Kel sen.

DR. LaMONT: No. The data is
insufficient. LaMont.

DR LEVI NE |"m unconfortable with it,
but I will say yes. Fromthese other experiences wth
post-marketing, as all of you are saying, these are
very serious consequences. Therefore, | am | ooking
forward to the next sentence, but | would say yes.

CHAl RPERSON CAM LLERI : That was Dr.
Levine. Now Dr. Metz.

DR METZ: [|I'mgoing to say yes within the
limtations that this is designed in such a way that
you actually cannot answer the question because there

are not enough patients. But what | would like to see

is post-marketing data. | think that 1is very
i mportant. | don't want the fact that this may
S AG CORP
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ultimately be an issue to Iimt the availability of
this agent. So that is why I amvoting yes.

CHAlI RPERSON CAM LLERI : Cam |l leri. Yes
w th additional studies post-narketing.

DR CRYER Cryer. Yes with additiona
studies as well.

DR FOGEL: Fogel . Yes with additiona
post - mar ket i ng st udi es.

M5, COHEN Cohen. No because can you
tailor a reginmen? Wat kind of advertising is there
going to be? Was this oral versus the IV? There is
just not enough data.

Post - mar keti ng, what happens to us who get
caught before the post-marketing if it's used? I
think it is too chancy.

V. HOFFIVAN: Hof f man. Yes wth
post - mar ket i ng st udi es.

CHAlI RPERSON CAM LLERI:  Thank you.

So | think we have kind of answered what
addi tional studies are going to be needed. Do we need
to address it any further? Does the agency want us to

speci fy what sort of post-marketing or other studies?
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DR HOUN: | think if people do want to
gi ve suggestions on endpoints, that would be hel pful.

CHAI RPERSON CAM LLERI:  Thank you.

Dr. Metz?

DR METZ: If | may comment, it is not so
much what the endpoint is and it is not so much on
what the design of the study is going to be. \at |
think is inportant is you have to realize that any
drug that is ever going to be marketed for a specific
indication ultimately is only going to be studied in
so many patients. W wll have to learn as tinme goes
on.

They will certainly be patients who get
this drug or any other drug at any tine with a
life-threatening cancer illness who may get sick. And
the signals are hard to find. You people are the
experts on post-marketing surveillance problens and
also on the fact that there's no really good way to
fix it, which brings us back to all the other previous
di scussi ons we have had in this commttee.

| think it is inportant to just realize

that this is a possibility and that patients will get
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as good care as they can from the individual doctors
and that as data accunmulates, information wll be
acquired.

CHAl RPERSON CAM LLERI:  Yes. Dr. Kel sen?

DR KELSEN: I am going to neke a
suggestion sort of to us at ODAC. One way to address
t he survival issue, which we were not able to address,
is to recoomend that when future studies are done in
| ung cancer, that they specific the antienetic reginmen
very rigidly so that all patients not only get the
same chenot herapeutic regine, they get the same EMEND
or whatever this is reginen. And then you will have
an answer as to whether there is an effect on
survival .

W wll not be able to address safety
because | think both arnms will get the sane thing
But you will know what the survival outcone is.

CHAl RPERSON CAM LLERI:  Dr. LaMont?

DR, LaMONT: Yes. | wonder if we could
| earn anything fromthe tinmes of exclusions that were
used in the clinical studies because, as soneone has

al ready nentioned, this is going to be opened up to
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all kinds of <cancer patients wth all kinds of
backgr ounds.

So | assune that the patients who had had
previous infection or recent infection or fever, et
cetera, et cetera, | eukopeni a, neutropenia were
excl uded. Perhaps we can build sone of those
safeguards into the indications and post-narketing
surveil | ance.

CHAI RPERSON CAM LLERI:  Thank you.

Dr. Horgan?

DR. HORGAN. The enrollnment criteria were
qui te broad. And we obviously wanted to exclude
anybody with an active serious infection. W had
exclusions for |ow neutrophil counts and abnorna
white <cell counts and renal function and Iiver
function that would be consistent with what the nornal
criteria for the adm nistration of chenotherapy were.

In general, we excluded patients who are
receiving potent inhibitors of CYP3A4 and inducers of
CYP3A4, but apart from that, the exclusion criteria
were very simlar to what have been used in previous

antienetic trials to allow a population that was as
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representative as possible to clinical practice to be
st udi ed.

CHAI RPERSON CAM LLERI: Dr. MLeod?

DR McLECD: | think as we get into Part B
of this question, it will cone out even further. But
as far as suggested studies, nost of the concerns that
have been rai sed so far have been of a pharnacokinetic
nat ure.

Now, whet her it starts with
phar macodynamc variability 1is to be seen, but
certainly there could be sone very defined m ninum
studies where the presence of a pharmacokinetic
interaction is eval uat ed.

These studies do not have to be done
fairly quickly, but if there is no pharmacokinetic
interaction clear from even single-dose conbination
studies with this agent and the chenotherapy drug,
that will give us sonme further confidence on its use.

It would not be enough to declare that it

is safe for all mankind, but in the context of Dr.

Metz's comments, we are not robots. This is not
conputer circuitry and engineering. There are sone
SAG CORP
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studies that have to be done and learning that has to
go on that is beyond the scope of the FDA

CHAI RPERSON CAM LLERI: Dr. Kel sen?

DR KELSEN: Just one last comment to
follow that up. You could inmagine a study where wonen
with breast cancer commonly receive single-agent
vinorel bine. It's not very enetogenic, but you could
easily do a small trial with this agent. And wth
si ngl e-agent vi norel bine, you would get your answer in
15- 20 wonen.

CHAI RPERSON CAM LLERI : I['"'m assum ng
sonmebody woul d want to know about pul nonary functi on,
transfer factors, and all the other things related to
vi norel bi ne, peak flow rates, capacity, et cetera, to
at least start to address that question in the context
of the pharmacoki netic study as well.

| believe we can nove on to question 4B
few or no patients received docetaxel, vinblastine,
vincristine, ifosfamde, irinotecan, or imatinib
which are all substrates for CYP3A4, in conbination
with the cisplatin and the aprepitant reginen. The

docet axel drug-drug interaction study has accrued only
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five patients. W have seen the data.

So the question is,

data to support the safety

conbination with these drugs?

is there sufficient
of  aprepitant in

Does anybody want

further discussion before we take a vote on this? Dr.

Met z?

DR METZ: Yes. |I'msorry to harp on the

same poi nt today. I don't know actually if there is

any real difference if you say

five people have had

docet axel, nobody has had vinblastine, and a whole

nunber but not enough have had vinorel bi ne.

So | think it is the same question. I
think you are really asking us the sane question. I n
the subgroup that wasn't big enough, well, here is a

subgroup that is even snaller.

It is going to be the

same kind of response that | would have to nake.

So no. But the only way we are going to

find out is by testing enough patients.

CHAlI RPERSON CAM LLERI : W have a qui ck,

enlightening question. Dr. Levine can tell us in the

meantinme this question.

DR LEVINE: It would just seemto nme from
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the fornmer answer that we had on pharnmacoki netics |
woul d feel reassured with a pharnmacoki netic study for
all of these pre-approval.

CHAlI RPERSON CAM LLERI : Let's have sone
further insights. Good.

DR ROALAND: Yes. | was reflecting on
the question that | was asked this norning.

CHAI RPERSON CAM LLERI : Can you introduce
yoursel f, sir?

DR, ROALAND: | was reflecting on the
answer that --

CHAl RPERSON CAM LLERI:  Who are you?

DR,  ROALAND: Sorry. My nanme is Malcolm
Rowl and.

| was asked the question before about the
docet axel study. And | was reflecting on it over
| unch and asked the conpany if they would have data
available to bring up a nunber of points. |If | could
have slide 1113? Can | have that? Because | think
there are several things that are going around. And I
think we may not have as clear a picture.

The point | was making before was that, in
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fact, in answer to the docetaxel issue is that this is
an intravenously adm nistered drug. The interaction
we are looking at is whether intravenously drugs are
af fect ed.

There are three or four substrates that
are affected. This is the group of drugs over here
that we are tal king about that was actually done. So
we have already talked about nethyl prednisolone,
ondansetron, erythronycin, and docetaxel. Docet axel
it isinferred that that may not be representative.

| ama little worried about that because
the FDA has and many peopl e have advocated the use of
enzynol ogy and an understandi ng of that enzynology in
order to nmake sone statenments about how we think sone
things are happening so that we don't have to study
every drug X that conmes along but we wuse sound
scientific principles.

Docetaxel, to ny know edge, has been one
whi ch has been correlated with what is known as ear
throat, nmouth and breath test, which is used as a test
for the systemc activity of 3A4 and has been

correlated with mdazolam So to say that this is not
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| think the other thi

there is very little effect
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sense to ne. You

ng is, as | said,

on intravenously

adm ni stered 3A4 substrates. VWhere we see the effect

nore -- and | think it was pointed out that they are
noderate -- is to drugs where the drugs are given
orally. And that 1is because it occurs in the

*response of the drug at the inter
SO we see it there. These were t
were discussed this norning. So |

you that the route of admni
i nportant.

Anot her thing that was

stinal |[evel. And
he magni tudes t hat
want to indicate to

stration is very

suggested was this

i ssue of polynorphism To ny know edge, there is no

pol ynor phi sm in CYP3A4. It is a uninodal dispersion

in the popul ation. VW know very

correlates with that variability.

little about what

| know of no

diagnostic that would predict the CYP3A4 activity

other than giving the drug and |

ooking at what is

going to happen. So we don't have pol ynorphi sm but

we do have variability.
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So if | can relate this back to a slide
whi ch was done, 36, if | can have that, which was the
thing that was striking ne, -- this is 36 -- and we
are tal king about this drug being in this thing, which
is noderate, the sane or very simlar to grapefruit
juice, verapaml, and diltiazem then it seens to ne
that if there is a question of concern about this
drug, then presumably there is a question of concern
about these other drugs, too, because, as far as | can
see, | can't tell the difference. |If you just gave ne
the data and didn't tell nme the drug, | wouldn't know
the difference. So those are ny conments.

CHAI RPERSON CAM LLERI : Thank you. I
guess the other drugs and grapefruit juice are not up
for discussion today.

DR,  ROANLAND: Al right. | appreciate
t hat .

CHAl RPERSON CAM LLERI:  Dr. Dell a' Zanna?

DR DELLA ZANNA: | have two points | want
to bring up. Ckay? First of all, the other drugs
that you were talking about do not have the sane

narrow t herapeutic index. The effect that we saw with
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area under the curve.

Now, t hat
as a small increase,
|l evel s of sone of
per cent,

DR ROALAND: Can

| think there are two aspects.

of change that occurs
And t he other

degree of change.

| think one thing that

3Md, it's
st andard dose,

that variability

hi ghly wvari abl e. [f
to anyone, |

IS going to be.
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was a 35 percent increase in

Ckay?

still mght be labeled for you
but if you increase the plasm
these cytotoxic agents by 35

you m ght be breaching into a toxic |evel.

just respond? | nmean,
One is the magnitude

when you bring drugs together.

one is the therapeutic inplication of a

is very clear about
give a drug, a
have no know edge of what

So people who are

getting standard doses are getting a four to five-fold

variability and exposure full

start.

And we |ive sonehow.

t hat . | mean,
Maybe one day we wil |

t hat .

presumably it's clinica

stop, before we even

Sonebody lives with

managenent .

have di agnostics associated with
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DR. HOUN: You expressed our
responsibility in terns of FDA's public health
responsibility and the difficulty of it very well.

DR, ROALAND: | appreciate that. W are
all looking for the diagnostic, the prognostic that
woul d predict the handling in individuals.

CHAI RPERSON CAM LLERI:  Thank you for your
i ntervention.

Yes, Dr. Cryer?

DR CRYER | just wanted to follow up on
a comment that you were making, Dr. Della' Zanna, wth
respect to the corticosteroid-related increases in
serum concentration. So in the clinical studies that
were done, as | understand it, the dexanethasone dose
on subsequent days was reduced to provide plasm
concentrations that were simlar to control.

So the question, the specific question, |
have in that regard is, is it proposed for the |abel
that the dexanet hasone dose would simlarly be reduced
in subsequent days' doses W th t he
aprepitant-antienetic conbi nation?

DR DELLA" ZANNA: Yes. The dexamet hasone
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dose was decreased not only for subsequent days but
also on day one. My concern is we saw that
interaction, resulted in decreasing the reginmen by 50
percent, but we haven't applied or even really
anal yzed whether that sanme interaction is going to
occur with cytotoxic agents.

There are no recommendati ons nentioned in
the label saying that if you' re on vinorelbine,
decrease your dose by 50 percent. It's not there
because we don't know It hasn't been eval uated.
That is ny concern for this.

If we saw these kind of effects in
dexanet hasone and the effect was enough to decrease
and change the reginen but we haven't |ooked in the
cytotoxic agents, realizing that yes, the inhibitory
effect is much nore on oral drugs, we can't ignore the
fact that the IV nethyl prednisolone resulted in a 35
percent increase.

DR. CRYER  You raised an inportant point
that | actually had forgotten. That was a point that
struck me earlier, which was that the effect of

aprepitant on the potential to raise plasma |evels of
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chenot herapeutic agents was, as you rightly pointed
out, has only been done with aprepitant alone, rather
than the conbined antienetic conbination, which wll
actually be suggested for use in clinical practice.

And so that would definitely be an area
for studies that would need to be | ooked at. And that
would be the effect, | think, wth the conbined
antienetic therapy, for which we have no data on at
all, as | understand it.

DR. ERB: But we have clinical data on it.

DR REI NES: Yes. The point that we
wanted to make was that that is what our clinical
safety data reflect. That is what we are asking you
to consider. Al of those clinical data, of course
in Phase 11l were wth the reginen, not wth
aprepi tant al one. And so our safety argunment is the
argunent for the reginen.

CHAI RPERSON CAM LLERI: Dr. Fogel ?

DR FOCGEL: | have a question for the
agency. Gven the dynamc nature of chenotherapy and
given, as has already been alluded to, we are going to

be noving from intravenous to oral nedications,
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hopefully there will be lots of new and nore effective
nmedi cations comng to market in the course of the next
few years, what is the agency's thoughts about sort of
how drugs are approved?

Is the agency believing that to avoid
criticism these approvals should be very narrow so
that you can only use certain conbinations or does the
agency believe that there should be a certain anount
of openness in the approvals wth extensive
post - mar keti ng data col | ecti on?

DR HOUN: I think that's a difficult
question. | think it wll depend on the specific drug
alternatives, the indication. And if you have a new
drug for a l'ife-threatening i ndi cati on, no
al ternatives, what anount of safety data you have nay
be less than if you had a ne, too, fifth-of-a-kind
that you are trying to bring to the market as a new
nol ecul ar entity.

| am thinking that because these are
difficult questions and because the public should not,
as our consumer representative, patient representative

sai d, be blind-sided, that this is a public
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the internet,

we can hear

what the experts are saying, there is a chance for the

conpany to respond as well as public

i nput because

these are difficult questions. These are policy
guesti ons. There is not a right or wong. It's
j udgnent .

DR FOCGEL: The reality is

that you are

probably going to be second-guessed, no matter what

happens. If this is a safe drug, you ar
criticized for not having a broad use.

turns out that, unfortunately, sonebody

e going to be
And if it

has a serious

adverse side effect that kills them you are going to

be criticized for being too liberal. You can't nake a

deci si on based on the data that we have.

W are all stuck by this.

And | think

that by having these discussions and sort of having

the label witten with this anbival ence

put in where

it's clear that the data is not available for a

broader use would be very hel pful. And | think it

woul d hel p direct physicians.

CHAlI RPERSON CAM LLERI : Thank vyou, Dr.
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Fogel .

O her questions or clarifications required
on this point?

(No response.)

CHAl RPERSON CAM LLERI: If not, | want to
remnd you of the question that we are asked to try to
answer . The question is very specific, is there

sufficient data to support the safety of aprepitant in

conbination with the drugs docetaxel, vinblastine,
vincristine, ifosfamde, irinotecan, imatinib? Dr.
Pr oschan?

DR PROSCHAN: | think the answer is no as

witten here.

DR DESTA: No as witten here.

CHAI RPERSON CAM LLERI : That was Dr.
Dest a.

DR MLEQD: McLeod. No with specific
post-approval or pre-approval iif deemed necessary
st udi es.

DR BRAWEY: Braw ey. No.
DR KELSEN: Kel sen. No.

DR LaMONT: LaMont . No.
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DR LEVINE: Levine. No.

DR METZ: Met z. No with a request for
post - marketing studies and specific concerns relating
to future oral chenotherapeutics.

CHAl RPERSON CAM LLERI:  Camlleri. No.

DR CRYER Cryer. No.

DR FOGEL: Fogel. No. And | think that
smal | studies actually aren't going to help you very
much. It is only when there is w despread use of a
drug that you are actually going to get the answers
t hat you need.

M5. COHEN: No. And | hope | don't have
to give an answer to it.

M5. HOFFMAN:  Hof fman.  No.

CHAI RPERSON CAM LLERI:  Thank you.

Do you require any further clarification
on the types that would be useful to address 4B?

DR HOUN: Yes. | think we should have
sonme di scussion. Everybody voted no. There has been
a proposal that this be handled strongly in |abeling
so that this anbival ence on we don't have information

be placed in the | abel.
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M/ interpretation mneans that you are
interested in studies post-narketing. | just want to
confirmthat. Are there people who are saying sone of
these studies should hold up the approval for the
drug?

CHAl RPERSON CAM LLERI:  Ms. Cohen seens to
have an answer.

VS, COHEN Well, as you can gather by
now, | spent part of ny life in consunmer protection.
And part of ny expertise is in advertising. | see
advertising for pharmaceuticals that FDC and FDA is
finally recognizing is deceptive. | am/looking at one
of the proposals for a package insert. If that is
pl ain language, then it is certainly not English that
| under st and.

| am concerned that you don't have enough
st udi es. People are not getting the care that they
need nowadays. Doctors don't have tine to speak to
them They becone a little cavalier.

And | don't think people should have to

say post-marketing, "If sonmeone dies, then we have
| earned sonething." Wiy can't we learn sonething
S AG CORP
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before they die? | think it is very cavalier.

The practice of nedicine today has changed

dramatically. | am boring sonme of you. | am | ooking
at your faces. But when it hits a nenber of your
famly, then you care. And | am here to see that

consuners get the attention they need and they are not
getting anynore.
There is just not enough evidence. Wen I

hear about sepsis and toxicity, oral versus IV, there

are so nmany adverse events. Just maki ng notes,
drug-drug reaction, drug reaction to the drug, | am
sitting here. Is this safe and effective? \Wat are

we here for? It is not the bottomline.

| own Merck stock. But, believe ne, |
woul d rather take less noney for it and know that ny
consuners are going to be protected. This is a tough
worl d, and we have to hel p people.

| amsorry if | amgiving you this speech
but you can see | am upset. I am worri ed. What is
t he next generation going to do?

CHAI RPERSON CAM LLERI:  Thank you.

Can | ask Dr. MlLeod to specify what
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pre-approval studies he would recommend? bd
under stand you correctly?

DR MLEQOD: Vell, | didn't know whet her
to define whether it needs to be pre-approval or not
because | haven't had tinme to think through the
inplications of that.

Ohe thing | was just doing right now
because of M. Cohen's comments was | ooking through
the drugs that were comonly co-admnistered with this
agent as a place to start because, | nean, al
anti-cancer drugs are possibilities to be conbined
with cisplatin and this antienetic reginmen, but there
are certain players that are going to be very conmon,
such as the ones there.

So, for exanple, the docetaxel study that
is ongoing now is recognized by everyone, including
the applicant, that that is an issue, that cisplatin
docetaxel is going to be a common conbi nation in which
this drug wll be added. So they are already on their
way with that study. And that needs to be expedited.

I think that needs to be done pre-approval because of

its inportance in establishing one way or the other
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what it is going to nean.

DR HOUN: Coul d the conpany please just
give us the tinme line on the conpletion of that study?

DR GOTTESNER W have been working on
that study for over two years. W are accumul ating
patients on the average of about one every tw to
t hree nont hs. That is despite the fact that we have
| ooked at sites throughout the whole world in order to
find such patients.

It is not easy to do these studies. I
just want to make it very clear.

CHAl RPERSON CAM LLERI: | saw Dr. Kel sen's
eyebrows nove.

DR KELSEN Wat's the design of the
trial? | got the PK part of it.

DR EGORIN. MW nane's Merrill Egorin. |
am serving as a consultant to Merck. Uni versity of
Pittsburgh was one of the sites chosen to try and get
this study done.

It was a very sinple drug-drug interaction
study, patients getting single-agent docetaxel wth

aprepitant as the antienetic. There was really no
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incentive for patients to be hospitalized overnight in
the GCRC unit.

W tried to get inforned consent. W got
no patients to sign up for two years. And that was
despite taking a fair anmount of tine sitting and
talking with patients.

| also, as long as | amup here, think it
is fair to say that just because we went to nedica
school doesn't nean that people in our famly haven't
had a malignancy. So | think that is an inportant
thing for consuners to understand.

The other thins is it is sort of an
oxynor on. If you have a drug that orally nakes you
throw up a lot, you are not going to give it to
patients. So the orally admnistered drugs that are
comng forward are not highly enetogenic because if

they were, you would never be able to give them to

anybody.

DR, KELSEN: | was referring to the ones
that are going to be given wth cisplatin. Those
studies are wth platinum They are all being

witten, and they are all underway.
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DR EGCORI N The reality is if you are
| ooki ng at approved drugs, we could not get patients
wWith no real benefit to agree to spend two nights in a
CCRC away from their famlies. It is a very, very
hard sell.

DR HOUN: So, Dr. MlLeod, | just wanted
you to see when you say "pre-approval,"” there are sone
difficulties.

DR McLEOCD: Well, | think this speaks to
the need for a change in stage design, rather than a
|l ack of need for the data. Wthin the cooperative
groups, we do studies where we do limted sanpling.
And it is very slow W all conplain about how sl ow
it is going, but it is not that slow.

| think the study design is probably
fantastic and so thorough that we can't get people in

I nmean, for this sort of study, when we do an
institutional study of this sort, we would not be
putting patients inpatient. W would be sanpling,
doing the sanpling, in the outpatient facility.

Maybe it is not rigorous enough for what

you require. | don't know the answer to that because
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certainly we are not submtting our data as part of an
FDA application. And so it may be that the rigor is
just obstructive to be able to do the study.

| think the issue is still there. | can't
remenber the wording M. Cohen used, but we either
have to just throw it out there and see what happens,

which is paraphrasing a bit, or try to do these

st udi es.

If it is inpossible to do these studies,
this drug in ny view -- | guess | wll be on the
record saying this -- [|ooks to be an inportant
advance. | would not want this drug held up for this

i ssue, but Ms. Cohen's point as well as Dr. Egorin's,
patients out there, if they are harned, one wll be
t oo many.

CHAl RPERSON CAM LLERI:  Dr. Cryer?

DR CRYER Right. So, as | renenber, |
think M. Cohen's termnology was ‘“"cavalier."
Actually, listening to the sponsor, | think that there
has been an earnest effort to acquire these patients
wi th these specific conbinations.

Your question, Dr. Houn, was, is it our
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opi nion that the approval should be held up for these
addi ti onal studies which we are recomendi ng? From ny
personal perspective, having heard the argunents, |
woul d say the answer would be no primarily because of
t he advancenent that this drug represents conpared to
the difficulty of acquiring patients in the clinica
trial experience.

However, | would like to nmake what |
consider to be an inportant comment with respect to
the post-marketing acquisition of data. And that is
that we just don't know what the adverse event profile
is going to be with these drugs in conbinations with
speci fi c chenot herapeutic agents. And in the Phase |V
experience, we are going to be dependent upon
spont aneous reporting of physicians.

Educati on, physician education, | think is
going to be integral, going to be key to that
mechani sm The label is really going to be the only
tool or one of the best tools that you have for
educating physicians to appropriately alert us as to
t hese potential interactions.

And so wth respect to the specific
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wording in the label, |1 did want to bring the
di scussion to a precautionary section that was in Dr.
Della' Zanna's slides, in which it says, "EMEND shoul d
be used with caution in patients receiving concomtant
medi ci nal products that are netabolized through
CYP3A4. Some chenot herapy agents are netabolized by
CYP3A4. "

| am not so certain that physicians wll
know in t he wal ki ng i nventory what t hose
chenot herapeuti c agents are that are netabolized via
that pathway. And if reporting in the post-nmarketing
experience is going to be inportant and inprove the
analysis of this product, | also then would think it
woul d be inportant to specifically state in the |abel
in t hat precautionary st at enent what t hose
chenot herapeutic agents netabolized through that

pat hway m ght be.

CHAI RPERSON CAM LLERI : Thank you, Dr.
Cryer.

Dr. Metz?

DR METZ: Yes. | think we are all

grappling with the sane problem and taking it around
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and round in circles. To put it into perspective, |
think there is a certain defined 20 percent benefit
that we are all very, very confortable wth here and
was not an issue for any of us.

W now are getting concerned about a
theoretical concern that actually cannot be asked
before release. And | think the point is you need to
see lots of patients wth |ots of experience.

Therefore, | would second what has just
been said by Dr. Cryer. The label has to say that the
testing was done with this particular agent and have
had so many patients in and wasn't done with this
particular agent and it was done with this particul ar
agent, but it was so few patients. That is the
dat abase, which is growing as tinme goes on.

So you are absolutely correct to raise the
concern. | would hate to see the patients who are
clearly going to benefit from an inportant advance
limted because of theoretic worries we have about
where we want to cone down on our votes.

CHAI RPERSON CAM LLERI : And | think, Dr.

McLeod, you actually specified at the very end the
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same phil osophy --
DR. McLEOD: That is correct.
CHAl RPERSON CAM LLER! : -- that this

nmedi cati on shoul d nove ahead.

DR McLECD: | totally agree. That is not
the point | wanted to nake with this, but | wll
reiterate that. | nmean, | would |ove to see those PK

studies but not at the expense of slowing down this
drug out there.

There may be sone patients that end up
havi ng sone adverse events that weren't predicted. W
know that there are going to be patients, a lot of
patients, benefitting fromthis.

The point | wanted to make was if you | ook
at this list of drugs that we were just voting on,
only one of them is an oral agent. And that oral
agent is not highly emetogenic and also has quite a
lot of wvariability already in its blood Ievels.
That's the imatinib.

So of those agents we are voting on, it is
not a big issue. Now, worrying about the future,

certainly that is sonmething that has been raised. But
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| just wanted to point out for those of you who are
not famliar with these agents that only one of them
is currently oral. And it is not likely to be a big
issue in ternms of interaction here.

CHAI RPERSON CAM LLERI:  Thank you.

Dr. Brawl ey?

DR. BRAWEY: First, | agree with what Dr.

Cryer and Dr. Metz said whol eheartedly. And that was

part of ny comrent. | want to speak partially to the
consumer community. | see a lot of patients who vom't
an awful |Iot. Even with the drugs that we currently
have, they vomt an awful |ot. And they need
sonet hing better. | see here sonething that sounds

like it's better.

Now, we may not have 100 percent assurance
that it 1is absolutely safe at this point, but
scientifically to find out that it is 100 percent safe
with all of these drug conbinations is actually
probabl y i npossi bl e.

If you went to the old Soviet Union and
dictated that everybody go onto a clinical trial and

run a clinical trial of 100,000 cancer patients for 5
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years, you are not going to find all the ins and outs,
all of the nuances of this drug in conbination wth
ot her drugs.

| think we have to realize that every drug
that is approved has sone risk associated with it. |
think all of us have seen people die fromaspirin

Thank you.

CHAlI RPERSON CAM LLERI:  Thank you.

Ms. Hof f man?

VS,  HOFFMAN: Yes. As a parent whose

child went through BMI pre-5-HT, therapy, et al., in
1987, it was hell. | do want to say, too, that |
don't want to see this drug stopped. | think there is
great value to it. It was horrendous. W are talking

vomting every five mnutes day in, day out 24 hours a
day.

That said, I do want to see sone
post-marketing studies done. And | would like to know
what steps are being taken? Now that you have done a
Phase 111 trial in adults, what is happening in terns
of pediatrics? Are there tests and studi es planned?

Where are you in that process?
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You tal ked about patient popul ation. Ve
have got COG And kids are pretty nmuch in-hospita
and a cooperative group. So there is a patient
popul ation there.

CHAI RPERSON CAM LLERI:  Thanks.

Can we have a very brief conmment on what
other studies are being done in particularly children
wi th cancer?

DR HORGAN: As we nentioned, this is
sonmet hing that has been actively concerning us. That
is why we enrolled a few patients at a specific site
in our Phase IIl program where they had access to a
pedi atric popul ation. They were very eager to see how
the drug woul d benefit their patients.

W are actively <considering pediatric
studies with a view to doing a study in adol escent
patients initially to assess the efficacy in an
adol escent  **population getting highly enmetogenic
chenot her apy.

CHAl RPERSON CAM LLERI:  Thank you.

Dr. Fogel ?
DR FOGEL: | agree with Dr. Brawey's
SAG CORP
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coments regarding the inportance of this new drug and
the fact that we cannot know with absolute certainly
about its safety. | also agree with what he said
t hat the drug should be released in these
post-nmarketing studies, can be obtained obviously
after the drug has been rel eased.

There is just one concern | have. Wen a
new drub cones to market, particularly one that has
been shown to be effective, doctors wll tend to
general i ze and expand the indications. You may find
that there are doctors who will use this for nausea
and vomting that is not chenot herapy-related.

| make a strong urge to the agency to nake
sure that this possibility is excluded by specific
wording that this drug is only approved for
chenot her apy-i nduced nausea and vom ti ng.

DR HOUN: Wiat is the A experts' view on
the potential for off-label wuse for nausea and
vomting for a variety of A conditions? Is there
antici pation?

DR LEVINE: Yes. Levine.

| would say definitely yes. And | would
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say this is the time on the labeling to put it in
bold. The only thing a general practitioner |ooks at
is the bold print usually. And if he is lucky enough
to look at that, it nmust be a small percentage.

| would put sonething like this in bold
print, exactly what we have discussed. | would agree
with t he post - appr oval with ki netic st udi es,
phar macoki neti c studi es, also.

CHAl RPERSON CAM LLERI:  Dr. Metz?

DR METZ: Yes. | would like to actually
support that. And | would agree entirely with Dr.
Fogel. O f-|abel use m ght be the dangerous situation

her e. Treating for nore than five days mght be an
i ssue because of this auto-netabolism and a few other
things that were nentioned earlier.

Also, | think we junped to assune that
rescue therapy is -- this drug cannot be wused for
rescue therapy. That's treating sonebody for nausea.
I would make sure the label has that this is a
prophylactic reginen that is going to be used. I t
works, and it's safe. There are a lot of problens in

terns of patients who are vomting. It should be
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restricted.

Now, do | think that it is going to really
be overused? You know, | don't know | think that
clearly if I do an endoscopy on sonebody and blow in

too much air and they are in the recovery room

vomting, ny nurses wll come to nme and say, "You
know, Zofran is good for this." Are they then going
to cone to nme and say, "Hell, EMEND is potentially

good for this"? They may.

But | also think that what is out there
and what is used for off-label acute, once, uses is
probably good enough nost of the tine. It would be
the chronic admnistration that | think you are really
worried about. And | think you nust put that in the
| abel .

CHAI RPERSON CAM LLERI : I think | have
heard the sane nessage a few tines. Any ot her
coments or questions pertaining to the additional
information that we're providing to the agency
pertinent to question 4B? Do you have any questions
fromthe agency side? Have we addressed this?

DR JUSTI CE: No. | think you have been
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very hel pf ul

CHAl RPERSON CAM LLERI : Ckay. Question
nunber 5, does the conmttee have specific concerns
regarding potential drug-drug interactions w th other
chenot herapeutic agents or other drug classes? Do we
think that we have already addressed this during the
course of our discussion? Yes, Dr. MLeod, please?

DR MLEQD: One thing that has been
brought up but hasn't been discussed -- and | don't
think it needs to be discussed, but it needs to be
brought up again -- is the warfarin interaction

It wasn't clear to ne that the I NR change
that was seen was -- it wasn't clear whether it was
clinically relevant or not. And also because it was
done in normal volunteers, the dynamcs of changes in
warfarin netabolism are not always the sanme as they
are in patients, especially elderly patients, with a
| ot of co-norbidity and co-nedi cati on.

So I don't know what is required in that
context, but certainly the applicant has done a very
nice job in showng that there is an issue there. It

will always be flagged in the label, but I think there
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may be sone post-marketing issues in the context of
the age groups in which cancer patients are seen.

So there isn't a lot of warfarin use in
chi | dhood nalignancy patients, at least from ny tine
at St. Jude, but in the adult side, where the average
cancer patient age is 65 to 70, in a general setting
like that, there are a |ot of people on warfarin and
not just for their afib and for their hip replacenent,
not just for their cancer-induced coagul opathy. And
soit will be an issue that needs to be better defined
so that soneone doesn't get in trouble, as M. Cohen
ment i oned.

CHAI RPERSON CAM LLERI : O her
recomendati ons or comments?

(No response.)

CHAI RPERSON CAM LLERI : Ckay. The fina
part of that question was, if yes, please discuss
them | think we have done that. Are there any other
guestions or comments that need to be addressed? Any
questions, any final questions, fromthe agency side?

DR JUSTICE: No. Thanks. W appreciate

your work here.
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CHAlI RPERSON CAM LLERI : On behalf of the
agency side, then I would like to thank all of the
menbers, nenbers of the public. | would like to thank
the conpany for the very thorough and clear
presentations and our colleagues at the agency, who
provided a very good sunmary and inportant questions
to make sure that if this drug cones on the market and
when it does, it is done in as safe a manner as
possi bl e. Thank you very nuch.

W are going to have a 15-m nute break.
And then we are going to cone back for the closed
session. Everybody el se is excused.

(Wereupon, at 3:03 p.m, the foregoing

matter was adjourned and the neeting

reconvened in closed session.)
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