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PROCEEDI NGS
Call to Order

DR. GULICK: Good norning, everybody. |
am Tip @lick, fromCornell University. | am happy
to call to order this nmeeting of the Antivira
Advi sory Conmittee. We would like to start by
goi ng around the table and introducing the nenbers
of the conmittee. So please, state your nane and
your affiliation. Dr. Sun, shall we start with
your ?

I ntroductions

DR. SUN: Eugene Sun, Abbott Laboratories.

DR BRASS: FEric Brass, Harbor-UCLA
Medi cal Center.

DR. RELLER: Barth Reller, Duke University
Medi cal Center.

DR. HENCHAL: | am Erik Henchal, US Arny
Medi cal Research Institute for Infectious D seases,
Fort Detrick.

DR. GARDNER: Jacquel i ne Gardner,
Uni versity of Washington, in Seattle.

DR. ATMAR  Robert Atnar, Baylor Coll ege.

DR. WONG Brian Wng, VA Connecti cut
Health Care System and Yal e University.

DR FLETCHER: Courtney Fletcher, fromthe
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School of Pharmacy, University of Colorado Health
Sci ences Center.

DR. TURNER: Tara Turner, executive
secretary for the committee.

DR SCHAPI RO Jonat han Schapi ro,
St anf or d.

DR GORDIN: Fred Gordin, VA Medical
Center, Washington, D.C. and George Washi ngton
Uni versity.

DR, KUMAR  Princy Kunmar, Georgetown
Uni versity, Washington, D.C.

DR. DEGRUTTOLA: Victor DeGuttol a,

Har vard School of Public Health.

DR. ENGLUND: Janet Engl und, University of

Chi cago.
HAMVERSTROM  Tom Hammer strom FDA.
FLElI SCHER: Russ Fl ei scher, FDA.

Bl RNKRANT: Debra Bi rnkrant, FDA

% 53

@ULI CK:  Thanks, everyone. | believe
we have Dr. Sharilyn Stanl ey.

DR. STANLEY: Hello, good norning.

DR GULICK: H. You are coming in |oud
and cl ear.

DR. STANLEY: Good. Then, | won't yell.

DR GULICK: You can yell alittle if you
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like. Dr. Stanley will be participating by
tel econference for this neeting. | would like to
turn to Tara Turner to read the conflict of
i nterest.
Conflict of Interest Statenent

DR. TURNER: Thank you. The foll ow ng
announcenent addresses conflict of interest with
regard to this neeting, and is nmade a part of the
record to preclude even the appearance of such at
this neeting. Based on the submitted agenda for
the neeting and all financial interests reported by
the conmittee participants, it has been deterni ned
that all interests in firnms regulated by the Center
for Drug Eval uation and Research present no
potential for an appearance of a conflict of
interest at this neeting.

W would like to disclose for the record
that Dr. Eugene Sun, from Abbott Laboratories, is
participating in this nmeeting as an industry
representative, acting on behalf of regulated
i ndustry. As such, he has not been screened for
any conflicts of interest.

In the event that the discussions involve
any other products or firnms not already on the

agenda for which an FDA participant has a financial
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interest, the participants are aware of the need to
excl ude themsel ves from such invol verrent, 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 involvement with
any firm whose products they may w sh to conment
upon. Thank you

DR GULICK: Thanks. We will turn to Dr.
Bi rnkrant for sonme opening renarks.

I ntroducti on/ Openi ng Remar ks

DR BIRNKRANT: | would like to wel conme
everyone to today's advisory commttee neeting on
pl econaril for the treatnment of the common col d.

In addition to our Antiviral Advisory
Conmittee nenbers, | would |like to acknow edge our
guests and ot her nenbers participating from ot her
FDA advi sory committees, including Dr. Reller from
the Over-the-Counter Drug Products Advisory
Commttee, Dr. Gardner, fromthe New R sk
Management Advi sory Committee, and Dr. Brass,
formerly of the Over-the-Counter Drug Products
Advisory Committee. | would also like to thank
ViroPharma for their efforts in developing this

product .
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[ Slide]

The marketing application we bring before
you today represents a departure fromthe
i ndi cati ons we usually present before our
conmittee. Generally we present an application for
a serious or life-threatening di sease, such as HV
or hepatitis C. Today, though, we will be
di scussing an application for a disease that is
acute and self-linmted, with an average duration of
illness of about 7 to 11 days, but one that
repeatedly affects the entire popul ation

[ Slide]

Wuy, then, are we bringing this
application before you today? At previous advisory
committees we have reviewed our processes for
bringing applications before the advisory conmttee
and today | will do the sane.

[ Slide]

In general, we bring applications before
the conmittee for the reasons you see on this
slide: either it is a new chemical entity or first
drug inits class; it has a novel nechani sm of
action and it poses conplicated anal ytic and safety
issues. In ny brief conmments | will explain how

pl econaril fits into these categories
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[ Slide]

Pl econaril is a new chem cal entity and
first drug in its class. \Whereas other treatnents
for the common col d, such as decongestants and
nonst eroi dal anti-inflanmatory agents provide
relief of individual synptoms, pleconaril's nove
mechani sm of action prevents viral attachnent to
susceptible cells and prevents encodi ng of
rhi noviruses and enteroviruses, thus, impacting
multiple cold synptons through its antivira
ef fects.

[ Slide]

This application al so poses severa
conplicated analytic issues. The two principa
studi es were doubl e-blind, placebo-controlled
studi es of pleconaril or placebo for five days.
Treatnment had to begin within 24 hours of onset of
synmptons. Both trials had the same endpoi nt of
time to resolution of rhinorrhea and alleviation of
five other synptons, such as cough and nasa
congestion, to absent or mld sustained for
approxi mately 48 hours. Even though both studies
were identically designed, the treatnent effect
varied to about half a day in study 043 and one and

a half days in study 044. Further, there was a
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treatnent differential in snokers versus
non- snokers.

[ Slide]

Wth regard to safety issues, we are
bringing this application before you today because
pl econaril induces CYP3A4. This was brought to our
attention through reports of nenstrua
irregularities in a six-week prophylaxis study of
pl econaril. This was further investigated through
a drug interaction study of a single dose of an
oral contraceptive and five days of pleconaril
where it was shown that concentrations of ethinyl
estradi ol were reduced by 35 percent. Safety
i ssues related to CYP3A4 induction relate to the
effect of pleconaril on oral contraceptives,
possi bly resulting in breakthrough bl eeding and the
potential for unintended pregnancy. |n addition,
there is concern that there is potential for other
drug interactions such as those of protease
inhibitors. W will also be discussing safety
findings of palpitations and tachycardi a and ny
col | eague, Russ Fleischer, will elaborate on these
i ssues.

[ Slide]

In sum we are asking you to discuss the
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safety and efficacy findings presented in the
application today. Wen you discuss efficacy,

pl ease consider the following: the totality of the
data from Phase |l and Phase Il trials,
considering the treatment effect across the studies
as well. Please also consider the results in
subgroups and the need to use pleconaril within 24
hours of synptom onset. |In your discussions, also
pl ease address the enpirical use of an antivira
agent without a diagnostic assay.

[Slide]

Wth regard to safety, we will ask you to
di scuss the safety of pleconaril as it relates to
CYP3A4 induction with the potential for other drug
interactions, as well as drug interactions with
oral contraceptives.

[Slide]

Lastly, given that the effectiveness
standard for approval requires substantial evidence
from adequate and well-controlled trials, as
outlined in the Anendnents to the Food, Drug and
Cosnetic Act in 1962, what we are asking you today
is what level of risk is acceptable in this setting
of using pleconaril for the treatnment of the comon

col d.
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[Slide]

Wth this slide | would like to turn to
the agenda for today's presentation. We will start
off with a presentation by ViroPharma. This will
be followed by the FDA presentation by Russ
Fl ei scher and Dr. Tom Hanmerstrom Then we wil|
take a break. We will return fromthe break for a
di scussion of the presentations. This will be
foll owed by lunch and an open public hearing.
Fol | owi ng the open public hearing we will continue
our discussion and pose the questions to our
advi sory conmmttee. Thank you very rmnuch.

DR GULICK: Thanks, Dr. Birnkrant. Now
will turn to the sponsor, ViroPharma, for their
present ati on.

Sponsor Presentation
I ntroduction

DR. MCKI NLAY:  Good nor ni ng.

[Slide]

My name is Mark MKinlay, head of research
and devel opnent at ViroPharma. Today represents a
significant m | estone both in the devel op of
pl econaril and the field of antiviral chenotherapy.
Until now there has not been a drug that treated

the viral cause of the cold, reducing nultiple
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1 synptons and reduci ng the overall duration and

2 severity of the illness.
3 [ Slide]
4 Following this brief introduction, Dr.

5 Frederi ck Hayden will discuss the inpact the cold

6 has on patients. | will return to reviewthe

7 preclinical profile and the clinical pharnacol ogy

8 of pleconaril, including the drug interaction data.
9 The rest of the presentation will be given by my

10 col l eague, Dr. Ellen Cooper, who will summarize the
11 safety and efficacy of pleconaril for this

12 indication. Dr. Cooper will conclude with an

13 overal | assessnent of benefit/risk of pleconari

14 for use in the treatment of the comon col d.

15 [Slide]

16 Pl econaril was rationally designed to be a
17 specific inhibition of picornaviruses, the

18 predom nant cause of the common cold. Pleconari

19 has activity across the hunman picornaviruses

20 i ncluding the rhinoviruses and enteroviruses. It
21 is a potent, orally bioavail abl e conpound t hat

22 inhibits viral replication and reduces synptons.
23 [Slide]

24 The indication that we are seeing is for

25 the treatnment of acute picornaviral upper
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respiratory illness, or the common cold, in adults.

[Slide]

At this time | would like to introduce Dr.

Frederi ck Hayden to discuss the inpact that colds
have on patients.
I npact of the Common Cold

DR. HAYDEN. Thank you, Dr. MKinlay and
good norning, |adies and gentl enen.

To start, | would like to disclose that |
have been a paid consultant to ViroPharma since the
foundi ng of the conpany and | have al so served as
an investigator on the mgjority of the Phase Il and
Phase |11 studies of pleconaril for the vira
respiratory indication. M background is in
i nternal nedicine and infectious di seases, and mny
| aboratory has engaged in studies of antivira
drugs and vaccines for over two decades.

[Slide]

During that tinme there has been
consi derabl e progress with regard to the
devel opment of interventions for influenza virus.

I ndeed, we currently have four approved antivira
drugs and the agency is actively reviewing a new
att enuat ed vacci ne.

Wth regard to RSV infection, there is
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aerosolized ribavirin and passive

i mmunopr ophyl axi s, and there are several kindred
vaccines that are in active clinical testing right
now. |In contrast, for picornaviruses and
rhinovirus colds specifically there is no approved
antiviral drug. The |arge number of inmunotypes
make the prospect for a vaccine very unlikely, and
our current treatnents have significant limtations
which, | think, clearly indicate that there is a
need for an effective antiviral option

[Slide]

The picornavirus famly causes the
majority of colds. Mst of these are due to
rhinovirus infection but it is worth bearing in
m nd that between five and ten percent of colds are
due to enteroviruses. In addition, rhinoviruses
cause a substantial nunber of other conplications,

i nvol ving both the upper and | ower respiratory
tract, many of which are then associated with
antinmicrobic use. On an average basis, a person in
this country will experience about one rhinovirus
infection annually. The nunber of colds
experienced in this country has been estimated to
be as high as a billion episodes annually.

[Slide]
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W know that the incidence of comon cold
is clearly age related so that children have the
hi ghest attack rates. In younger adults the rates
average about two to three epi sodes per year
Then, in older individuals the rates drop, in part
because of increasing inmunity but al so decreasing
exposure. Rhinoviruses are year-round pathogens
and they account for about half of colds episodes
on an annual basis. |In addition, there are
seasonal peaks of activity in the spring and the
fall nonths, during which rhinoviruses have been
inmplicated in 80 percent or nore of col ds episodes.

[ Slide]

Several years ago we undertook a study of
approxi mately 350 adults who had sel f-di agnosed
colds. Over 80 percent of these individuals had a
docunented rhinovirus infection. These individuals
were able to rapidly self-recognize the onset of
their illness so that 69 percent were able to make
a self-diagnosis within eight hours of the onset of
their synptons.

Sore throat was the nmost conmon initial
synmptom occurring in about 40 percent of these
i ndividuals. But, as the illness evol ved, other

synpt ons predom nated so that rhinorrhea becane the
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nost bot hersome synmptom Indeed, this is one of
the rationales for its inclusion in the outcone
measure used in the Phase Il studies of

pl econaril. Fever is unconmmon during rhinovirus
col ds and, indeed, predicts against the presence of
a rhinovirus infection. The degree of norbidity
associated with these illnesses was substantial so
that the average duration of sleep disturbance was
four nights and this may, in fact, contribute to
sone of the daytine performance problens that have
been docunented in conmon cold sufferers. The
overall duration of synptonms until resolution of
the illness was 11 days in this particular cohort.
The ot her studies have found, depending on the
particular definition of illness used, durations

ranging from?7 to 11 days, but it is worth noting

that about a quarter of cold sufferers will have
synmptons into the second week of their illness.
[SIide]

It is worth | ooking at the pathogenesis of
these illnesses in sone greater detail because this
has inportant inplications with regard to our
t herapeutic interventions. Cearly, colds start
with viral infection of the nasal nucosa. These in

turn, then, drive certain host responses in terns
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of the el aboration of proinflanmatory cytokines and
chenoki nes and al so neurogeni c refl exes, but then
lead to the fam liar synptonms associated with col ds
epi sodes.

Current treatnments are directed agai nst
speci fic host responses, such as vasodilation or
mucus secretion, and by doing so they provide them
relief of individual or small nunbers of synptons.
In contrast, what has been recogni zed in studi es of
experinmental antiviral drugs, including pleconari
now, in the natural cold setting is that treatnent
of the viral etiology itself can lead to treatnent
benefit for the whole range of cold synptons.

I ndeed, this is consistent with the hypothesis that
ongoing viral replication is inportant in driving
the synptons associated with col ds.

[Slide]

The norbidity of these illnesses is also
reflected in current practice patterns. W know
that 75 percent of patients will seek
self-treatment so that they will use a high
frequency of over-the-counter nedications, of which
there are over a thousand available in this country
currently. The nost comon ones that are used

i ncl ude cough preparations; conbination,
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mul ti-ingredient, cold products; as well as

anal gesics. Over half of individuals will use
sedating type antihistamnes as well as
decongestants. O course, the benefits with these
over-the-counter remedies are variable, tend to be
tenmporary in nature and focused on individua
synptons. It is inportant to recogni ze that they
don't reduce the duration of these illnesses, nor
have any inpact on the |ikelihood of conplications.
In addition, of course, a nunber of these,
particularly antihistam nes which have sedating
effects and oral decongestants, have significant
side effects and there is appropriate precautionary
wording in the |labels for these drugs.

[ Slide]

Colds are also a | eading cause of visits
to physicians. Indeed, the estinmates are anywhere
from25 mllion to 52 mllion physician visits in
this country annually for colds episodes. About 15
percent of cold sufferers will seek a physician
contact. Wen they do so, they comonly | eave the
office with a prescription either for a
prescriptive renedy with a conbination cold product
or an antibiotic. About 30-50 percent of

individuals will actually receive an antibiotic
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prescription, based on recent trials and, of
course, we know fromthe basis of carefully
controll ed studies that antibiotics neither benefit
the synptom profile of colds, their duration or
reduce the likelihood of conplications associ ated
with these episodes. So, | think this is an
important problemin terns of driving the excess
use of antibiotics in this country and the
potential for energence of drug-resistant
respiratory bacteria.

[Slide]

To summari ze then, colds cause significant
nmorbidity. Patients commonly seek treatnment. Qur
current treatnents are targeted to host responses
and do not address the cause of colds. |Indeed, in
sone instances these treatnents are harnful
Again, this is a problem associated with excess
antinmi crobi c use.

I think this background indicates that
there is a need for a safe and effective antivira
option for common cold treatment. Thank you

A New Option for Treating Colds

DR MCKI NLAY: Thank you, Dr. Hayden

[ Slide]

Pl econaril was designed to be a specific
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i nhi bitor of picornavirus replication. Pleconari
is shown here, on the left, and a cut-away vi ew of
the virus is shown here, on the right. 1In blue is
the outer capsid protein shell of the virus that
surrounds the single-stranded RNA core.
Pi cornaviruses attach to their cellular receptor
via a deep depression or canyon that surrounds each
five-fold axis asymetry on the virus. Pleconari
interacts in a specific hydrophobic pocket in this
capsid. This pocket is highly conserved across the
susceptible viruses in ternms of its shape,
presumably because of the critical role that it
plays in determining the overall stability of the
virus and its participation in the encoding
process. Wen pleconaril interacts in this site it
bl ocks the encoding or the release of the RNA into
the cytoplasmto initiate infection. Pleconari
bl ocks encodi ng of all susceptible picornaviruses.
In addition to encoding, for those
rhi noviruses, the 90 percent that use | CAM of the
cellular receptor, when pleconaril binds in this
site it causes a conformational shift in the floor
of this canyon, blocking attachment to ICAM Wile
this pocket is highly conserved across the

rhinoviruses and enteroviruses that are susceptible
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1 to pleconaril, subtle changes in shape lead to

2 changes in susceptibility to inhibition

3 [Slide]

4 The inhibitory concentrations, neasured in
5 m crogranms per nL, are shown here for the

6 rhinoviruses and enteroviruses. They range in

7 susceptibility fromsingle digit nanograns per niL

8 to approximately 10 percent of viruses, both rhino
9 and entero, that are not susceptible to inhibition
10 at 3.8 ntg/nL, the highest testable concentration
11 in cell culture. Because pleconaril is specific to
12 the picornavirus famly, viruses outside the

13 pi cornaviruses are not inhibited by pleconaril

14 I nhibitory concentrations are achieved followi ng a
15 singl e 400 ng dose of pleconaril.

16 [Slide]

17 Pl asma concentrations reach a maxi mum of 2
18 nmcg/ mL approxi mately three hours after dose, and

19 decrease in two distinct phases, a short al pha
20 phase of approxinmately 2.8 hours and a ternina
21 elimnation phase of 180 hours. At eight hours,
22 whi ch approximates the Cnin in a TID dosing
23 regi men, the plasma concentration exceeds that
24 required to inhibit replication to 75 percent of

25 rhinovirus serotypes. Plasma concentrations
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increase with increasing dose.

[Slide]

These increases are dose proportiona
across the range of 50-1000 ng. We learned early

on in the programthat the bioavailability of

pl econaril is significantly increased when

adm nistered with food. 1In subsequent studies, al
Phase Il and Il studies, patients were advised to
take pleconaril following a nmeal. Despite its high

protein binding, pleconaril has a high volune of
distribution. Very little of the drug is excreted
intact in the urine. Phase | studies have
denmonstrated no clinically significant effect of
renal inpairnent, age or gender on the

phar macoki neti cs of pleconaril.

[SIide]
Pl econaril is metabolized predom nantly
t hrough reductive processes. Intestinal microflora

cl eave the oxadiazole ring to the ring open
benzenani ne derivative. Subsequent netabolism
occurs via the conjugati on and opening of the

i soxazole ring. Since p450 enzynes are not
predom nantly involved in the netabolism of

pl econaril, drugs that induce or inhibit p450's

woul d not be expected to affect pleconari
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phar macoki neti cs.

[Slide]

To investigate the potential for an
interaction with drugs that are netabolized by
p450, we investigated the effects of pleconaril in
vitro and in humans on CYP450 activity. W first
eval uated the effects of pleconaril in vitro on
purified CYP isozynmes and found that pleconaril had
no effect on five isozynes and only weakly
inhibited three isozynes, 1A2, 2C9 and 2Cl19. W
followed this with probe nol ecules for 1A2 and 2C9
and found no effect on the pharmacokinetics of S-
and R-warfarin, and a snmall effect on theophylline
AUC and t1/2, and | will show you these data
shortly.

As Dr. Birnkrant mentioned, in the course
of the six-week prophyl axis study conducted | ast
fall, we noted an interaction between ora
contraceptive use and pleconaril. To deternmine the
mechani smof this interaction, we very rapidly
i mpl ement ed studies to determ ne the mechani sm of
this interaction. The results of these studies
showed that pleconaril increased 3A activity, using
two probes for 3A, nidazolam and the et hinyl

estradi ol conponent of the oral contraceptive
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Ot ho- Novum

[Slide]

First, beginning with theophylline
interaction, this being the probe nolecule for 1A2
inhibition that we saw in vitro, in this study
t heophyl | i ne- nai ve patients were given a single
dose of theophylline followed by pleconaril TID for
five days. Another single dose of theophylline was
adm ni stered, followed by pleconaril again TID for
two days. The pharnacokinetics of theophylline
were nmeasured before and after exposure to
pl econaril. W saw no change on Crax, a 15 percent
increase in the AUC, and | ess than a 20 percent
increase in the t1/2 of theophylline. Oher than
this interaction with theophylline, we would not
expect any interaction with pleconaril with any
other drug as a result of inhibition of p450
enzymes.

[Slide]

The investigation of CYP3A increase in
activity was conducted with m dazol am and the ora
contraceptive Ortho-Novum First the IV m dazol am
study, |V nidazol am was admi ni stered before and
after a five-day course of pleconaril. The

phar macoki neti cs were conpared and we noted a 28
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percent decrease in the AUC of m dazolam and a 16
percent decrease in the t1/2.

[Slide]

A simlar magnitude of effect was seen
with the estrogen ethinyl estradiol conponent of
the oral contraceptive Ortho-Novum In this study
subj ects were administered a single dose of
O tho-Novum followed by five days of pleconari
TID. Another single dose of Otho-Novum was
adm ni stered foll owed by two nore days of
pl econaril TID. The plasma concentration of the
estrogen ethinyl estradiol and the progestin
nor et hi ndrone were conpared before and after
exposure to pleconaril. W noted no clinically
significant increase in the Crax of ethinyl
estradiol, a 34 percent decrease in the ethinyl
estradi ol AUC and, inportantly, no effect on the
progestin norethi ndrone pharnacoki neti cs were noted
in this study. No evidence of CYP induction was
seen in the preclinical studies. |In fact,
preclinical studies showed pleconaril to have an
excel l ent safety profile.

[Slide]

The safety profile preclinically is shown

here. Pleconaril has |low acute toxicity at doses
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up to 2 g/k. W saw no significant effects in rats
or dogs administered pleconaril for one or six
months. Pleconaril is not genotoxic, teratogenic,
and has no effect on male or fenmale fertility. W
al so noted no effects on the growth, devel opnent or
reproductive performance of rats exposed to

pl econaril in utero through weaning.

At this time, it is nmy pleasure to
introduce Dr. Ellen Cooper, who will summarize the
safety and efficacy of pleconaril in the treatnent
of the conmon col d.

Clinical Efficacy and Safety

DR. COOPER. Thank you, Mark.

[Slide]

Good nmorning. M nane is Ellen Cooper. |
amthe vice president of clinical and regul atory
affairs at ViroPharma. It is ny privilege to be
here to summarize the clinical data supporting the
safety and efficacy of pleconaril for treatnent of
t he comon col d.

[Slide]

The clinical devel opment program for
pl econaril for treatment of the commpn cold began
in 1996 with the proof of concept virus chall enge

study in normal volunteers. The results of this

file:///C|/WP51/WPFILES/0319ANTIL.TXT (27 of 266) [4/2/02 11:17:28 AM]

27



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

pl acebo-control | ed study denonstrated that
pl econaril lowers virus |levels in nasal mucus and
reduces the severity and duration of cold synptons.

Foll owi ng this study, a Phase |l program
in adults, with naturally acquired upper
respiratory illness, was initiated. The criteria
for enrolling patients with a high likelihood of
pi cornavirus colds, the definition of the primary
ef fi cacy endpoint and the frequency of
sel f-assessnent of cold synptons evol ved over the
course of these studies, culnminating in the design
and conduct of two pivotal Phase Il studies.

Vi roPharma al so has an ongoi ng program
investigating the safety and efficacy of pleconari
for the treatnent of colds in children, and we
recently conpleted a six-week prophylaxis study in
adul ts.

[ Slide]

Fromthe Phase || treatment studies we
gained inportant insights in three major areas.
First, we devel oped a better understanding of the
clinical nmanifestations of colds that are caused by
pi cornavi ruses. These characteristics include
significant rhinorrhea in the absence of fever.

Second, we found that certain co-factors, including
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snoking, allergic rhinitis and the use of
concomitant cold synptomrelief nedications, tend
to obscure the ability to evaluate the primary
synpt om based endpoint. Third, it was detern ned
that alleviation, rather than conplete resolution
of all synptons, is a nore appropriate endpoint for
eval uating the clinical benefits of the antivira

drug in the earlier, nore bothersone phase of

illness.

[Slide]

These insights were incorporated into the
design of the two Phase Il studies which were

conducted during the fall of 2000. The two
pl acebo-control |l ed Phase Il studies enrolled over
1000 patients each at al nost 200 centers across the
United States and Canada. Both studies used
i dentical entry criteria.

[Slide]

The target popul ati on was ot herw se
heal thy adults. To reduce enrollment of patients

wi th non-infectious causes of upper respiratory

synptons, patients were required to answer "yes" to
the question "do you have a cold today?" Al
patients were required to have noderate or severe

rhi norrhea and anot her upper respiratory synptom
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A systenic synptomwas not required. The maxi mum
time fromonset of synptons to first dose of study
drug was 24 hours. Patients with fever, active
allergic rhinitis or asthma were excl uded.
Patients were random zed equally to pleconaril 400
mg three times daily or to matching pl acebo.

[ Slide]

Randoni zation was stratified by snoking
status and prior use of cold synptomreli ef
medi cation. Because earlier studies indicated that
snoki ng and the use of concomitant cold synptom
relief nedications confounded the ability to detect
a treatment effect, stratification on these
vari abl es was considered inportant to ensure
bal ance between the treatnent groups. Conconitant
use of cold synmptomrelief medication during this
study was di scouraged but acet ani nophen and
dext ronet hor phan were provided to all patients for
their use if necessary. The primary outcone
variable in these studi es was based on patient
sel f-assessnents of their cold synptons.

[ Slide]

Patients were provided with study diaries
in which they were instructed to record twi ce daily

the severity of each of six cold synptons as
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absent, mld, noderate or severe, and whether or
not they felt they still had a cold. In addition,
they were asked to record once daily the number of
ti ssues they had used, whether or not their sleep
had been di sturbed, and whether or not their nornal
| evel of activity had been inpaired by their cold
synptons. Use of concomitant cold nedications was
al so reported. These were the first pleconari
studies in which virologic testing was perfornmed on
all patients.

[Slide]

Bl ow- nasal mucus samples were coll ected at
basel i ne, which was study day one; two days |ater,
whi ch was study day three; and at the end of
treatment, which was study day six. RT-PCR testing
was performed on all nasal nucus sanples. |If the
basel i ne sanple tested positive, it was cultured.
If the baseline culture was positive, post-baseline
sanples fromthe sane patients were also cultured
Al culture-positive sanples were tested for
susceptibility to pleconaril. Patients who were
infected with the picornavirus, as detected by
RT- PCR, conprised the primary efficacy popul ation

[ Slide]

The intent-to-treat infected, or |TT-1I
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popul ation, consisted of the 63 percent of patients
enrolled in study 043 and 67 percent of patients
enrolled in study 044 who tested PCR positive, for
a total of 65 percent picornavirus infected
patients across both studies. The intent-to-treat,
or ITT, popul ation consisted of all randonized
patients. Al of our safety anal yses were
performed in this population. Pleconaril was not
expected to have any benefit in PCR-negative

pati ents who do not have picornavirus colds

Ef fi cacy anal yses were perforned on all three

popul ations. This presentation focuses on the
results of the primary efficacy popul ation

[Slide]

Basel i ne denographics were sinilar across
both treatment groups in both studies. Overall,
the patients were relatively young, nostly femal e,
predom nantly white, and a little over a quarter
were snokers. Denpbgraphics in the intent-to-treat
popul ation were sinmilar. At baseline disease
characteristics in both the intent-to-treat and the
intent-to-treat infected popul ations were evenly
mat ched.

[ Slide]

The nmedian time fromonset of cold
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synptons to first dose of study drug was 20 hours
in both treatnment groups in both studies.

Approxi mately one-third of patients reported using
cold symptomrelief medication prior to enroll nent.
The nedi an total synptom severity score in all
groups at baseline was 9 out of a theoretica

maxi mumof 18 if all 6 synptons were assessed as
severe. The primary endpoi nt neasured sustai ned

i mprovenent across multiple cold synptons.

[Slide]

The primary efficacy endpoint was defined
as the tine frominitiation of study drug to the
absence of rhinorrhea and all other cold synptons
to absent or mld for at |east four consecutive
hal f-day reporting periods w thout the use of cold
synmptomrelief medication. Analyses of the primary
endpoint in the primary efficacy population in both
studi es denonstrated the clinical benefits of
pl econaril in reducing the duration and severity of
pi cor navi rus col ds.

[Slide]

The nedi an treatnment benefit was 0.6 days
in study 043 and 1.5 days in study 044. The
results of both studies, based on the prespecified

primary endpoint, were statistically significant.
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The magnitude of the differences at the 25th and
75th percentiles indicates sinilar variability of
outcones in the two studies.

[Slide]

The Kapl an- Mei er graphs of the primary
endpoi nt show sust ai ned benefit in both studies.
In this self-limted viral infection pleconari
caused a nore rapid alleviation of illness in both
of the studies.

[Slide]

To explore the apparent differences
between the two studies in the size of the
treatnment benefit as neasured by the primary
endpoi nt, post hoc anal yses using slight
modi fi cations of the primary endpoint were

per f or ned.

The required duration of sustained synptom

al leviation was nodified fromthe 48 hours in the
prespecified endpoint to 24 hours and to 72 hours.
The results of these post hoc anal yses indicated
that the medi an treatnent benefit of pleconaril in
reducing the duration of illness was approxi mately
one day in both studies. Wile the treatnent
benefit was larger in study 044 than in study 043

usi ng the prespecified endpoint, requiring 48 hours
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of sustained synptomalleviation, the anal yses
using 24 hours of sustained alleviation showed a
greater benefit in study 043. Wen sustained
alleviation of 72 hours was used, the size of the
treatment benefits in the two studies were al nost
identical, one day. These results support the
consi stency of the treatnent benefit across both
st udi es.

[Slide]

Anal yses of the primary endpoint in the
intent-to-treat population also favored pl econaril
As expected, the magnitude of the treatnent benefit
in the ITT popul ation was slightly less than in the
I TT-1 popul ation, with a median benefit of 0.5 days
in study 043 and 0.9 days in study 044. The
addition of PCR-negative patients diluted the
treatnent effect observed in the ITT-1 popul ati on.
As anticipated, patients who did not have
pi cornavirus colds received no benefit from
pl econaril. The nedian duration of illness in the
PCR- negative patients was approximately 6 days in
both treatnent groups in both studies.

[Slide]

The antiviral activity of pleconaril was

assessed using virus culture. O those patients
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who were culture positive at baseline, proportions
of patients who renmi ned culture positive during or
at the end of treatnent were cal cul ated. Fewer
patients in the pleconaril groups in both studies
had positive cultures on study day three, the first
post - basel i ne sanpling day. Analyses of virus

| evel s relative to baseline, as nmeasured by the
TagMan PCR assay, indicate the virus |levels were

| ess than one percent of baseline on study day six.
In study 044 fewer patients treated with pleconari
than pl acebo rerai ned culture positive on day six.
The antiviral efficacy of pleconaril parallels the
clinical efficacy across a broad range of synptons.

[Slide]

The prespecified secondary clinica
endpoints included tinme to resolution of individua
cold synptons; tine to patient-assessed "no cold;"
ti ssue use; the proportion of nights of sleep
di sturbance and days of inpaired activity due to
col d synptons; the nunmber of days of concomitant
use of cold symptomrelief medication; and the sum
of the total synptom severity score

[Slide]

Time to resolution of each of the six cold

synptons was shorter in pleconaril patients than in
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pl acebo. [Slide]

Tinme to resolution of each of the four
respiratory and two system c synptons denonstrated
that pleconaril reduces the duration of nultiple
cold synptons. The asterisk indicates significant
di fferences between the treatnent groups, which
favored pleconaril in all cases. |In addition,
anal yses of the other secondary endpoints
consistently favored pl econaril.

[ Slide]

For each of the endpoints shown on the X
axis the bars represent the percent change in the
pl econaril group conpared to the placebo group
The treatnent differences for study 043 are shown
in white, and in green for study 044. For exanpl e,
the last bar on the right indicates a 22 percent
reduction in the total synptom severity score in
patients on pleconaril conpared to placebo. The
green bar, next to it, indicates the 16 percent
reduction in study 044. The asterisks indicate a
statistically significant benefit of pleconari
conpared to placebo within a study. In all cases
the direction of the change favored pleconaril.

[ Slide]

To explore the clinical action of
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pl econaril post hoc anal yses of changes in synptom
severity by day were perforned. This analysis
focuses on differences in the proportions of
patients in the two treatnent groups each day who
reported any synptom as noderate or severe which
was defined as bothersome or interfering with
normal activity. The horizontal axis shows the

hal f-day reporting intervals through day six, and
the vertical axis shows the percent of patients in
each treatnent group who reported any synptom as at
| east bothersone. In both studies significant
differences in favor of pleconaril were observed in
the proportion of patients who assessed any col d
synpt om as bot hersone, begi hning on the second day
of treatnent.

Thi s approach to analysis is conservative
inthat it requires all synptons to be nmild or
absent for a person to achi eve non-bot her sone
status. Despite this strict definition of
i mprovenent, the results support the efficacy of
pl econaril in providing early and sustai ned
reduction in the severity of cold synptons.

[Slide]

Anot her post hoc anal ysis of synptom

severity explored the differences between the
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treatnment groups in the percent change from
baseline in the total synptom severity score, which
consi sted of the sumof all synptoms, scored from
zero for absent to three for severe, for each
reporting interval. This approach to analyzing the
mor bi dity of picornavirus colds al so showed t hat
the decrease in synptom severity was faster in

pl econaril patients than in placebo in both

studi es, begi nning on the second day.

[ Slide]

The data from our pivotal studies were
anal yzed to investigate the consistency of
treatnent outconme between subgroups, defined by the
prospectively determned strata of snopking status
and prior use of cold synptom nedications, and by
age, gender and race.

[Slide]

The results indicate no evidence of
i nconsi stency of treatnent outconme in the subgroups
based on prior use of cold synptomreli ef
medi cation or in the subgroups defined by age,
gender and race. However, a significant
i nteracti on between treatnent and snoking status
was found. Therefore, efficacy anal yses were

performed separately in non-snokers and snokers.
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[ Slide]

Anal yses of the primary endpoint in the
pool ed data set of snobkers showed no evidence of a
treatnment benefit of pleconaril, whereas in
non- snokers a nedi an benefit of 1.3 days was
observed. The 25th and 75th percentiles indicate
simlar variability in outcome in both subgroups.
Anal yses of the proportion of patients with
positive cultures at baseline and on study days
three and six denonstrate the antiviral activity of
pl econaril in both snokers and non-snokers.

[ Slide]

Anal yses of the pool ed data showed t hat
fewer patients in the pleconaril groups remain
culture positive in both the non-snmoker and snoker
strata. Post hoc anal yses of the differences in
total synptom severity scores indicate that
pl econaril reduces synptom burden nore rapidly than
pl acebo in both snokers and non-snokers, consistent
with its antiviral activity.

[ Slide]

These anal yses of differences between the
treatment groups in the total synptom severity
score as a percent of the baseline score show that

synptom severity declined faster in pleconaril than
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in placebo patients during the early treatnent

peri od, regardl ess of snoking status. Although a
treatment benefit of pleconaril, as measured by the
primary endpoi nt, was not apparent in snokers,

pl econaril has antiviral activity in both snokers
and non-snokers, supporting the biological activity
of pleconaril independent of snpking status.

One hypothesis to explain the differences
in the observed benefit in snokers and non-snokers
is that the chronic synptons of snoking nmay be
difficult to distinguish fromresolving cold
synmpt ons, obscuring the treatnment benefit.

[ Slide]

Virol ogical testing was perfornmed on all
patients enrolled in the pivotal studies. Al
nasal mucus sanples that were PCR positive were
cultured for the presence of picornaviruses. Al
cul ture-positive sanples were tested for
susceptibility to pleconaril in a cell culture
assay.

[ Slide]

O the 744 patients in the tw pivotal
studi es who had positive viral cultures at
basel i ne, 87 percent had viruses that were

susceptible to pleconaril at concentrations |ess
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than or equal to 3.8 ntg/nL, the highest testable
concentration, and 13 percent had viruses that were
not susceptible. This spectrumof sensitivity is
simlar to that reported in the literature from
other patients with naturally acquired picornavirus
colds. The clinical benefit of pleconaril was

eval uated separately in patients whose viruses were
suscepti bl e and non-suscepti bl e at baseline.

[ Slide]

In patients with drug-susceptible viruses,
anal yses of the primary efficacy endpoint showed a
medi an treatnent benefit of 1.8 days in study 043
and 2.1 days in study 044. 1In the relatively snall
proportion of patients with baseline viruses that
were not susceptible to pleconaril there was no
evidence of a treatment benefit.

To deternine the incidence of
post-treatnment viruses with reduced susceptibility,
virus cultures that were positive at baseline and
at days three or six were tested for susceptibility
to pl econaril.

[ Slide]

Paired isolates fromthe sanme patients
were conpared. Among the 294 pl acebo patients with

positive virus cultures at baseline and at |east
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one post-baseline positive culture for which
susceptibility could be determ ned, two patients
had post-baseline viruses with at |east a ten-fold
reduction in susceptibility. Anmong the 263

pl econaril patients, 28 or 10.7 percent had
post - baseline viruses with reduced susceptibility.
Because drugs with a specific antiviral mechani sm
of action exert selective pressure on susceptible
Vi ruses, co-existing variants with reduced
susceptibility have the opportunity to predoni nate
in the virus population. The possible consequences
of post-treatnment viruses with reduced
susceptibility on the clinical benefit of

pl econaril was assessed.

[SlIide]

The duration of illness, based on the
primary endpoint and on tine to patient-assessed
"no col d" was analyzed in the 28 patients with
post - baseline viruses with reduced susceptibility,
and in the larger groups of pleconaril and placebo
patients in whoma ten-fold change in
susceptibility was not observed. These results
i ndicate that the duration of illness in these
patients is no longer than in patients wthout a

change in susceptibility.
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[ Slide]

The viruses with reduced susceptibility
were characterized in vitro. These viruses were
found to be physically less stable than wild type
susceptible viruses. GCenetic characterization
reveal ed anmino acid substitutions at positions 98,
122 and 180 in the hydrophobi c pocket into which
pl econaril binds. The genotypic and phenotypic
profile of these viruses is simlar to that
observed in | ab-derived Coxsacki e B3 viruses that
were selected in vitro for reduced susceptibility
to pleconaril. These viruses were shown to be
attenuated for replication and were | ess virul ent
in alethal nurine nodel. The virological profile
of pleconaril indicates that post-treatment viruses
are unlikely to result in adverse clinica
consequences for individual patients, and that
viruses with reduced susceptibility appear to be
less fit than wild type viruses.

[Slide]

The pivotal clinical trials denonstrated
that pleconaril reduces the nedi an duration of
pi cornavirus col ds by about one day. |Inportantly,
the clinical benefits of pleconaril in reducing

total synptom severity are evident by the second
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day of treatnment. As expected froman antivira
drug, pleconaril reduces the severity and duration
of multiple cold synptons in parallel with its
antiviral activity.

[Slide]

The clinical safety of a new drug for the
treatnment of the common cold is an inportant part
of a benefit/risk assessnent. The pleconari
saf ety dat abase summari zed in the NDA consists of
nearly 3900 individuals who received pl econari |
nost of whom were adul ts.

[Slide]

These patients participated in 39 adult
and pediatric studies that were conpleted prior to
June, 2001. Safety analyses were performed on the
foll owi ng subsets of patients: adults in any Phase
I1/111 study; adults in the six cold treatnent
studies; and adults in the three Phase II/111 cold
treatment studies in which the tablet fornulation
was used. This presentation focuses on anal yses of
patients enrolled in the cold tablet studies since
the safety profile is very simlar in all data
sets.

[Slide]

The patients enrolled in the cold tablet
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studi es, which includes the two pivotal studies,
better represent the proposed dose fornulation and
target population. |In addition to the five- to
seven-day treatnment database, over 700 adults
received six weeks of pleconaril in a recently
compl eted col d prophyl axis study. Adverse events
were reported by approxi nately 55 percent of
patients in both treatnent groups in the five- to
seven-day treatment studies.

[ Slide]

Thirteen patients experienced serious
adverse events, six in the placebo group and seven
in the pleconaril group. One worman died in an
aut onobi | e acci dent 30 days foll owing conpletion of
pl econaril treatment. Headache was the nost conmmon
adverse event reported, followed by diarrhea and
nausea. Frequencies were simlar in pleconaril and
pl acebo patients, with a slight excess incidence
associated with pleconaril. Nearly all adverse
events were classified as mld or noderate.

[ Slide]

Less than five percent of patients
reported any severe adverse event.

Di sconti nuations due to adverse events were al so

| ow.
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[ Slide]

Di sconti nuations were reported in 2.7
percent of placebo patients and 3.4 percent of
pl econaril patients. Headache, diarrhea and nausea
were the nost comon reasons, with | ess than one
percent of patients discontinuing study drug for
any of these reasons.

[Slide]

Anal yses of the | aboratory safety database
revealed no clinically significant changes
Testing perforned prior to and at the concl usi on of
treatment revealed no clinically significant
changes in hematol ogy, renal or liver function or
in other |aboratory safety val ues.

[ Slide]

To assess the safety of pleconari
admi ni stered over a |onger period of tinme, over
1000 healthy adults were enrolled in a cold
prophyl axi s study that was conducted this past
fall. This study had two maj or objectives. The
first was proof of concept of the ability of
pl econaril, given once or twice daily, to prevent
t he devel opnent of picornavirus colds. The second
was to obtain clinical safety data on exposure to

pl econaril of |onger than one week. The total dose
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1 adm nistered in the pleconaril BID group in the

2 si x-week study was 5.6 tines larger than in the

3 proposed treatment dose of 400 ng three times daily
4 for five days. Prelimnary anal yses of the safety

5 dat abase fromthe prophyl axis study were perforned.
6 However, efficacy and pharnacoki netics data have

7 not yet been anal yzed.

8 The inci dence of adverse events in the

9 clinical laboratory safety profile of pleconari

10 foll owi ng six weeks of exposure was simlar in the

11 five- to seven-day treatnent database, underscoring
12 the safety of a five-day treatment regi men. The

13 one exception was a higher frequency of nenstrua

14 di sorder adverse events in wonen taking ora

15 contraceptives and pleconaril in the |onger study.
16 [Slide]

17 The first reports of breakthrough bl eedi ng
18 in two wonen taking oral contraceptives resulted in

19 notification of all wonen enrolled in the study of
20 the apparent increased risk of menstrual disorders,
21 the possibility of decreased oral contraceptive

22 efficacy, and the need for re-consent to continue
23 participation in the study. Al wonen were queried
24 regarding their interval nenstrual histories at the

25 bi weekly clinic visits.
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When the study was anal yzed the incidence
of menstrual disorder adverse events was found to
be higher in the pleconaril groups than in placebo.
Most of these adverse events were reported as
spotting or early wthdrawal bleeding in wonen
taking oral contraceptives. Review of all
menstrual disorder adverse events in the five- to
seven-day treatment database indicated a higher
i nci dence of 3.5 percent in wonen taking ora
contraceptives and pleconaril, conpared to placebo.
In both the five- to seven-day treatnent studies
and in the six-week prophylaxis study none of the
menstrual di sorder adverse events in wonen taking
oral contraceptives and pleconaril were severe.

[ Slide]

In the five- to seven-day treatnent
studi es none of the nmenstrual disorder adverse
events resulted in discontinuation of study drug.
In the six-week prophylaxis study |ess than one
percent of women in each treatment group
di sconti nued study drug as a result of a menstrua
irregularity. In the five- to seven-day cold
treatnent studies the incidence of nmenstrua
di sorder adverse events in wonen taking pleconari

and oral contraceptives was 3.5 percent, al nost
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identical to that in all Phase Il/II1 treatnent
st udi es.

A Phase | study to investigate the
mechani sm of the increased incidence of menstrua
di sorders in wonen taking oral contraceptives
indicated that treatnent with pleconaril results in
a nodest induction of CYP3A enzynes, causing
i ncreased cl earance of ethinyl estradiol. There
was no change in the pharmacoki netics of the
progestin conponent nor et hi ndrone.

[Slide]

We carefully reviewed all pregnancies that

were reported in the five- to seven-day treatnent
studies and in the six-week prophyl axis study.
Among the 722 wonen enrolled in the prophyl axis
study, seven pregnancies were reported during the
12-week observation period. One woman each in the
pl acebo and | ow dose pl econaril groups and five in
the BID pl econaril group becane pregnant. Two of
t hese pregnancies occurred in wonen taking ora
contraceptives.

[Slide]

The incidence of pregnancies reported by
patients in the five- to seven-day treatnent

studies was also low. Six pregnancies were
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reported anong the 3400 wonmen who received

pl econaril in the five- to seven-day treatnent
studies, two-thirds of whom were between the ages
of 18 and 40 years. Approximtely 300 wonen in the
pl acebo and 400 wonmen in the pleconaril groups were
taking oral contraceptives. Four of the six
pregnanci es occurred anmong wonen who received

pl acebo, one of whom was taking ora

contraceptives. Two pregnanci es were reported
anong worren who received pleconaril, both of which
progressed to delivery of normal infants.

Wil e the incidence of pregnancies was too
| ow to draw definitive conclusions regarding the
possi bl e effect of pleconaril in reducing the
ef ficacy of oral contraceptives, there is no
i ndi cation of increased risk of pregnancy in wonen
taking oral contraceptives in five to seven days of
pl econari | .

The safety database of over 4500 adults
and chil dren who received pleconaril in our
pl acebo-control | ed studi es denmpnstrate that
pl econaril is safe and well tolerated for the
proposed five-day treatnent reginen.

[ Slide]

The npbst conmon adverse events were
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headache and G synptons. The frequency of these
adverse events in the pleconaril group was slightly
hi gher than in placebo, and were not related to
dose or duration of treatnent, indicating that nost
are background incidence in the popul ati on studi ed.

No clinically significant changes in
| aboratory safety paraneters were observed in
either of the five- to seven-day treatnent studies
or in the six-week prophylaxis study, denonstrating
that pleconaril does not adversely affect any mmjor
organ system

Al t hough the incidence of nenstrua
irregularities was higher in wonmen using ora
contraceptives who were al so taking pleconaril, the
total incidence reported in the five- to seven-day
treatnent studies was low. Simlarly, there was no
evi dence of an increased incidence of pregnancies
in wonen taking five to seven days of pleconaril
and none were reported in wonmen taking ora
contraceptives. Thus, the safety profile of
pl econaril supports empiric treatnent of patients
with col ds.

[Slide]

Because col ds affect people with nmany

di fferent conditions, ViroPharma understands the
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i mportance of thoroughly pursuing the safety of
pl econaril in a wide variety of settings and
medi cal circunstances. To this end, we are
committed to conducting appropriate additiona
studies to characterize further the safety and
ef ficacy of pleconaril in adults and in children

[Slide]

A PK/PD study in chronic theophylline
users is under discussion with experts. To further
characterize the nodest induction of CYP3A enzynes,
two additional drug interaction studies are under
way. A two-cycle oral contraceptive interaction
study will assess the nmaxi num PK and PD effects of
pl econaril. Another study, using oral m dazol am
will determine the duration of the increased CYP3A
activity. A large post-marketing study is planned
to track the safety of pleconaril in ongoing use by

practicing physicians in an expanded range of

patients.

[Slide]

This Phase IV trial will be designed to
confirmthe safety and efficacy of pleconaril in

patients with underlying respiratory conditions and
other nedical co-norbidities. In addition, we wll

conduct a post-marketing study of the potentia
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i mpact of pleconaril in reducing antibiotic use in
the outpatient setting. W are also comitted to
continui ng our pediatric programand to expand it
to include children with asthnma.

To expl ore approaches to further
i nvestigate post-treatnent viruses with reduced
susceptibility, we are in active discussion with a
variety of experts. Three possible designs include
a famly transm ssion study, a virus chall enge
nodel , and a cohort study in i mmunoconproni sed
patients.

The results of all of these studies wll
provi de treating physicians with additiona
gui dance for the use of pleconaril in a broader
range of patients.

[ Slide]

In summary, we have denonstrated that
pl econaril is an inmportant first in class antivira
that is safe and efficacious for the treatnent of
the common cold. W have denonstrated in
well -controlled trials that pleconaril reduces the
duration of picornavirus colds and causes nore
rapid synptom all eviation than placebo, begi nning
on the second day of treatnment. Pleconari

shortens nultiple cold synptons simultaneously, and
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the antiviral activity in patients with

pi cornavirus colds parallels its clinical benefits.
Pl econaril has been shown to be safe and well
tolerated at the proposed dose of 400 ng three
times daily for five days. The risks associated
with the treatnment course of pleconaril are few and
manageabl e.

[Slide]

Patients taking pleconaril and
t heophyl | i ne may experience a slight increase in
st eady-state plasma concentrations of theophylline.
Worren using oral contraceptives may experience an
i ncreased incidence of nenstrual irregularities.

Pl econaril has the potential to cause a nodest
reduction in concentrations of drugs with narrow
concentration response rel ationships that are
met abol i zed predoni nantly by CYP3A enzynes.

[ Slide]

ViroPharma will provide specific guidance
to physicians in managing their patients with
colds. First, patients should be convinced that
their upper respiratory synptons are the result of
a cold and not to allergic synptons or to sone
ot her non-infectious cause. The clinica

presentation should include significant rhinorrhea
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wi thout fever. Treatnent with pleconaril should be
initiated within a day of onset of synptons.
Patients should be instructed to take pleconari
with food three tines daily. They should be
advi sed that pleconaril may result in a slightly
i ncreased risk of headache or nausea. To be
cautious, wonen taking oral contraceptives should
be advised to use an additional formof birth
control

Because pleconaril increases the activity
of CYP3A enzynes, patients taking drugs with narrow
concentration response rel ationships, such as
cycl osporine and H 'V protease inhibitors, my
experience a decrease in efficacy of these drugs.
The physician should be aware that there are
limted data at the present tine on the safety and
ef ficacy of pleconaril in the elderly and in
patients with significant medical co-norbidities.
However, there are no signals in our overall safety
dat abase to indicate increased risk

[ Slide]

The devel opnent of the first antivira
drug to treat the predonmi nant cause of the conmmobn
cold is a landmark achievenent in the history of

anti-infectives. | renenber quite clearly the
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revi ew and approval of acyclovir nearly twenty
years ago. Acyclovir was the first antiviral drug
to treat chronic herpes sinplex infections that
caused recurrent, painful outbreaks. Fifteen years
ago t he devel opment and approval of zidovudine, the
first anti-retroviral drug for the treatnent of
Al DS, brought new hope to patients with H V.
Zi dovudi ne was the first in a series of advances to
transform AIDS froma fatal disease into a
manageabl e chronic il ness.

Now we have the opportunity to reach a new
mlestone in antiviral drug therapy, the approva
of the first antiviral agent to reduce duration and
severity of picornavirus colds. Although colds are
nei ther chronic nor serious, they cause substantia
acute norbidity and can be highly contagious. The
devel opment of each of these first in class
antiviral drugs represents inportant achi evements.
None were easy and all required new ways of
thinking. |In each case, not only was a new
chemical entity with a new nechani sm of action
devel oped, but new standards for the design and
interpretation of Phase IIl clinical trials were
determ ned for di seases that had never been

treat ed.
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In conclusion, pleconaril is the first
antiviral drug that has been shown to be safe and
efficacious in the treatnent of the comon col d.
The denonstrated clinical benefits outweigh the
potential risks. Thus, pleconaril represents an
i mportant new option for physicians in managi ng
their patients with upper respiratory infections.
Thank you for your attention.

DR. GULICK: Thanks, Dr. Cooper, Dr.
Hayden and Dr. MKinlay. W are going to hold
questions fromthe comittee and we will proceed
right with the agency's presentation. Russ
Fl ei scher is going to kick it off.

We have sone people joining us on the
committee. So why don't we have themintroduce
thensel ves and state their affiliation? Dr. Wod,
wel core.

DR. WOOD: Thank you. | amwth the
Nati onal Cancer Institute.

DR GULICK: And Dr. Gol dberger?

DR. GOLDBERGER: | amthe Acting Director
of the Ofice of Drug Evaluation IV.

DR GULICK: Thanks. Dr. Stanley, can you
hear us? W will take that as a no.

Agency Presentation

file:///C|/IWP51/WPFILES/0319ANTIL.TXT (58 of 266) [4/2/02 11:17:28 AM]

58



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Overvi ew of NDA and | ssues

MR, FLEI SCHER: Good norning, committee,
guests and nenbers of the audi ence.

[Slide]

| am pl eased to be here today to |lead the
FDA' s presentation on the NDA for pleconaril for
treatnment of acute picornaviral VR in adults,
known as the conmon col d.

[Slide]

This nmorning | will start by giving you an
overvi ew of the NDA and some of the issues we
identified in the review Dr. Hamerstromwil |
present the statistical review of efficacy and then
I will return and go into sone depth on the safety,
and provide an overall sunmary.

[Slide]

The clinical devel opment program for
pl econaril for the VR indication consisted of six
trials, two pivotal trials, studies 043 and 044,
where pl econaril was administered 400 ng three
times a day for five days, and four Phase |
studi es, studies 010, 013, 020 and 032. W are not
going to tal k about studies 10 and 13 today but we
will go into a lot nore detail about 20 and 32 as

they were two very large Phase Il studies.
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[Slide]

I will reviewthe application and identify

a nunber of regulatory and scientific issues. The
big ones are listed on this slide and in our
presentation we will cover each one of these in
some detail.

[ Slide]

The overall study results was the first
thing we | ooked at, and pleconaril has been
investigated for treatnment of a couple of other
viral infections, enteroviral nmeningitis and hand,
foot and mouth disease. |In both these cases
consi stent efficacy was not denonstrated for a
variety of reasons. The conpany noved on to the
early VRI studies. 1In a few of themthere was
difficulty in establishing efficacy, and we are
going to go into those trials a little bit nore in
detail. We now have the results of the two |arge
Phase |11 studies, studies 043 and 044, and in
these trials pleconaril provided about hal f a day
faster time to resolution in the all random zed
pati ent popul ation, and about a day faster tine to
resolution of VRl in infected patients.

[ Slide]

In a large Phase |l study and both Phase
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Il pivotal trials pleconaril failed to produce a
treatnent effect in snokers. The pivotal trials
were open to enroll nent of patients over the age of
65 but only a very snall nunber of elderly patients
actually entered the trials so it was difficult to
draw any concl usi ons about efficacy in that
subpopul ation. The pivotal trials enrolled
otherw se healthy adults and patients with any kind
of cardiac or respiratory disease, or any kind of
i Mmunosuppr essi on were excl uded.

[Slide]

You have heard about the all random zed
pati ent popul ati on and you have heard about the
i nfected popul ati on, and both are legitimte
popul ati ons for assessing efficacy of an
anti-infective agent. To look at the infected
popul ati on one has to have sonme confidence that you
can reliably identify infected patients,
denonstrate a treatnent effect in those patients,
but not harm patients who do not have the
i nfection.

Arguably, all randoni zed patients is al so
a valid population as they are nore reflective of
actual use. W believe that in this case, if

pl econaril is approved, it will probably be
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prescribed to all-coners based on presenting
synptons, and there are no rapid diagnostic assays
available to identify infected patients.
Al ternatively, pleconaril could be prescribed to an
asynptomatic patient with instructions to initiate
at the tine of self-diagnosis of a cold.

[ Slide]

The human pi cornaviruses, as you heard,
enconpass over 170 different serotypes. This is a
flow chart of what the applicant did to identify
infected patients. At entry into the two pivota
studi es a nasal mucus sanple was collected, and it
was run on a real-tinme TagMan RT-PCR assay. |If the
result was positive, it was sent for viral culture.
If it was negative, it was retested on an ELCSA, an
experinmental ELCSA RT-PCR assay. Again, positive
sanples were sent for culture and a negative was
considered really negative

So, at baseline 61 percent of the patients
went into the two pivotal trials who were
considered infected by a positive PCR  Then, 63
percent of this 61 percent actually had a positive
culture. So, the total patient population in the
pivotal trials that had a positive culture was

about 40 percent.
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On days three and six additional or repeat
virol ogic testing of nasal mucus was done, but only
with the TagMan assay, and this identified another
approxi mately three percent of infected patients,
but these patients had tested negative at baseline.
So the overall population of patients infected, as
the applicant showed you, was about 64 percent.

[Slide]

We eval uated the qualitative and
quantitative aspects of the RT-PCR assay to see how
wel |l they were identifying infected patients. The
applicant reported that the TagMan coul d det ect
90/ 100 rhi noviruses; 3/53 enteroviruses; and none
of the parechoviruses fromlaboratory isol ates.
Sensitivity of the assay was reported at 93
percent, and the sensitivity was determ ned using
nasal mucus sanples fromsynptomatic patients
enrolled in one of their large Phase Il studies.
The assay is run for 60 cycles and any sanpl e that
crossed the 0.1 fluorescence | evel was considered
positive. Appropriate controls were not included
in the design of the assay and there was a | ack of
reproduci bl e sanpling. Therefore, we could not
validate the assay's ability to quantify vira

nucl ei ¢ aci d.
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[Slide]

This is an exanpl e of the TagMan readout.
The nunber of cycles, up to 60, is down here. The
0.1 fluorescence level is right here. Any sanple
that crossed any tine during the 60-cycle run was
consi dered positive for picornavirus.

[Slide]

A nodi fied experinental ELOSA assay was
used to re-test TagMan negative samples. This
assay was reported to identify all rhinoviruses and
all enteroviruses, and 1/2 parechoviruses with 97
percent sensitivity.

[Slide]

This slide shows a representative sanple
of a TagMan and an ELOSA gel. The Mis the
nmol ecul ar standard. The negative is the negative
control. This arrow points to where the 68 base
pai red expected product showed up for these
di fferent sanples.

This is an ELOSA gel. Again, Mis the
mol ecul ar standard. The minus is the negative
control. Here, the arrows are pointing to a 388
base paired expected product.

[Slide]

The baseline PCR positive sanples were
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cultured and HelLa cells expressing | CAM at 33
degrees Celsius. Cultures were considered positive
or negative based solely on the presence of
cytopathic effects, and there was no serotypi ng of
positive cultures conduct ed.

[ Slide]

As you heard, about 24 percent of patients
had resi stance to pleconaril, 13 percent at
basel i ne and about 11 percent by the end of
treatnment. The isolates were not serotyped so
there is no data to deternmine if certain serotypes
were nmore or less likely to be resistant to
pl econaril. Mol ecular analysis of four viruses
that | acked baseline susceptibility to pleconari
demonstrated that three had the same nutation at
am no acid position 98 of the binding pocket. W
al so saw that single amino acid substitutions could
result in up to 100-fold decrease in susceptibility
to pl econaril.

[Slide]

This is basically a repeat of what the
appl i cant showed you. These are patients who had
treatment energent resistance. There is a very
smal | nunber, but it does not appear that there was

an adverse outcone for those patients.
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[ Slide]

When we | ooked at susceptible versus not
susceptible for placebo and pl econaril, you can see
that for patients with not susceptible virus to
pl econaril at baseline, and again the nunbers are
small, there was a delay in tine to resolution of
VRI. Renenber, these are in patients and viruses
that have never been exposed to pl econaril before
so this was out in the community already.

[ Slide]

Pl econaril needs to be administered with
food. Exposures are increased 4 to 6.5 fold with a
hi gh fact, high caloric nmeal. W don't have any
data on any other neal conpositions because no
ot her ones were studied.

In patients with hepatic inpairnent
exposures of pleconaril increased by 40 percent,
and this may have been due to subjects not
conpleting their neals or because the neals were
lower in fat content.

In the pivotal trials patients were
instructed to take pleconaril three tines a day
with neals, within 15 minutes of the neal or, if
they mssed a neal, with a snack. W don't know to

what extent patients adhered to these

file:///C|/WP51/WPFILES/0319ANTIL.TXT (66 of 266) [4/2/02 11:17:29 AM]



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

recomendations or if there was any kind of inpact
on the assessment of efficacy.

[Slide]

General ly pleconaril was well tolerated.
Headaches, nausea, voniting, abdoninal pain and
di arrhea were observed. The major things that we
became concerned about was the CYP3A4 induction
We believe this is directly tied to the occurrence
of menstrual disorders in the treatnment trials and
in the six-week prophylaxis study. W believe
there is an increased risk for unintended
pregnanci es, and there is a potential interaction
with other nedications for which no data is
avai | abl e.

There are also a few cases of tachycardia
and pal pitations that were triggered by a revi ew of
the theophylline interaction study. Wen | cone
back I will talk about these in a lot nore depth
during nmy safety review

[Slide]

As | said, there were four Phase Il trials
in the application. The two biggest ones were
study 20 and 32. Both were simlarly designed.
Study 20 | ooked at two doses of pleconaril conpared

to placebo; 32 | ooked at one dose of pleconari
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conpared to placebo. Patients were to present with
synmptons of VRI of |ess than 36 hours. The
endpoint was slightly different, tine to resol ution
for 48 hours in 20, and for 24 hours in 32

Here you can see the results. In the al
random zed patient popul ation there was no
di fference between pleconaril and placebo in 20;
the sane in the infected populations. In 32 there
was no difference in the all random zed. There was
about a half day in the infected. In these two
trials, using the ELOSA assay, the applicant was
only able to identify about 40 percent of patients
being infected with picornavirus and Dr.
Hamrerstromwill go into nore detail in his
present ati on.

[Slide]

Post hoc anal yses of these big studies
identified a nunber of problens that adversely
affected the denmonstration of a treatnent effect.
The applicant was not able to identify a high rate
of infected patients using the ELOSA assay. Even
wi th changi ng the sanpling nmethod froma nasal wash
in study 20 to a nasal blowin study 32, stil
about 40 percent of patients were considered PCR

positive.
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Uncontrol |l ed and undocunented cold
medi cati on use, inclusion of snokers, inclusion of
patients with fever, allergic rhinitis, overly
stringent endpoints which required all synptons to
be completely resolved, and the recognition that
treatment needed to be given probably within the
first 24 hours of synptomonset all inpacted the
assessnent of outcomes in these studies.

[ Slide]

Based on what was learned in Phase |I, the
appl i cant designed studies 43 and 44. Just to
briefly review them they were double-blind,
pl acebo-control |l ed and enrol |l ed healthy adults over
the age of 18. Patients presented with noderate to
severe rhinorrhea, with synptons | ess than 24

hours. They had to answer "yes" to the question,
"are your synptonms due to a cold?" Patients with
allergic rhinitis, fever, underlying pul nonary,
cardi ac, imunoconprom sed patients or other
serious illnesses were excluded fromthe trial

[ Slide]

Random zation was stratified on snoking
status and pre-treatnment use of cold nedication

bot h of which appeared to influence assessment of

efficacy in Phase Il. A patient was considered a
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snoker if they were actively snoking or had stopped
smoking within three nonths of study entry.
Patients were random zed to pleconaril or placebo
three tines a day for five days. They had a clinic
visit on days 3, 16 and 18, and conpl eted diaries
for the 18-day study period. Acetani nhophen and
dext ronet hor phan were provi ded but patients were
instructed to use themonly as necessary.

[Slide]

Al the synptons were scored on an ordi na
severity score of zero for absent to three for
severe. Then, the virologic testing method was as
| previously described it.

[Slide]

About 2100 patients entered the two
trials. This is the all random zed pati ent
popul ati on, about 69, 70 percent ferale, 36 years
of age; about 30 percent were snokers; 30 percent
had used pre-treatnent cold nedication. The nedian
time to first dose of study nedicati on was about 20
hours. The baseline severity score was nine out of
a maxi mum of 18. Again, at baseline the PCR
positive status was about 61 and 62 percent in the
two arns respectively.

[Slide]
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Wth that background, | amgoing to turn
it over to Dr. Hamerstromto present sone
perspective on pleconaril's efficacy.

Statistical Review of Efficacy

[Slide]

DR. HAMVERSTROM In addition to the two
pivotal Phase IIl trials, 43 and 44, the applicant
al so provided data fromone small Phase Il trial,
nunber 10, and two |arger Phase Il trials, 20 and
32. These latter two trials differ in severa
ways fromtrials 43 and 44. Conconmitant cold
medi cati on use was all owed. Subjects were
recruited up to 36 hours after synptomonset. PCR
positivity was determ ned only by the ELOSA assay,
wi t hout the use of TagMan. There was no record of
OTC co-nedi cation use, and the duration of
recordi ng of synptons was not exactly the sane in
all four trials.

The applicant originally required all
synptons to be absent in trial 20, but we
recal cul ated the endpoints to require the five
synptons other than rhinorrhea to be nerely mld or
absent. In trial 32 the applicant required one day
of resolution. W recalculated to require two days

of resolution. W also attenpted to nake the
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endpoints in trials 43 and 44 nore conparabl e by
doing the sensitivity analysis in those two trials
in which cold nmedication use was omtted fromthe
conputation of the primary endpoint. The results
in these two trials were nearly identical to the
results of the protocol primary endpoint, which
will be given bel ow.

[Slide]

The next two slides show the status of two
pivotal trials by armwith respect to the assay and
viral culture results at baseline and during the
trial. There is one problemw th these data.
Specifically, no viral culture was taken for
subj ects who were negative on the PCR assay. So
one colum of the 2 X 2 table for assay
cross-culture is m ssing.

[Slide]

This is the sane thing for trial 44.
Overall, the rate of baseline PCR positivity in

trials 43 and 44 was 60 percent consistently across

all four arms. |In addition, about three percent of
patients became positive during treatnent. 1In our
anal ysi s, because pleconaril is supposed to be

antiviral, we decided not to include patients who

only becane PCR positive while on treatnent.
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Furthernore, the day three assay has been used as a
secondary endpoint, so it should not also be used
as a baseline covariate. W have | ooked at the
anal ysis both ways and neither estimated quartiles
of time to resolution nor peak val ues changed
consequential ly.

[Slide]

This slide shows the primary endpoint for
the two pivotal trials using the PCR positive
popul ation. For each armthe table shows the
nunmber who were included, that is, were PCR
positive at baseline, three quartiles of tine to
resol ution of synptons and col d nedi cati on use and
the p values for the conparison of placebo and
pl econari | .

For exanple, in trial 43 the QL equals
four shows that 25 percent of subjects on
pl econaril had conplete synmptom resolution within
four days. The @ equals seven shows that 50
percent of subjects on pleconaril had conplete
symptom resolution within seven days. The B
equal s 11 shows that 75 percent of pleconari
subj ects had conpl ete healing by day 11, and that
25 percent took 11 days or nore to heal

When we cal cul ated this, we rounded off
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all the tinmes to the half day so our nunbers are
not exactly the sane as the applicant's. W didn't
think subjects could really identify synptom

di sappearance to the nearest hour. The p val ues
here were conmputed stratifying on the sane

vari ables used to stratify the random assi gnment,
pre-treatnent cold nedication use, and snoker
non-snoker. One can see a fairly consistent
pattern. The pleconaril armis one to one and a
hal f days ahead of the placebo armfor all three
quartiles in both trials, except the median in
trial 43. Statistical significance was achieved in
both trials.

[Slide]

This slide shows the primary endpoint for
the two pivotal trials for the full ITT popul ation
The layout of information is the sane as in the
previous slide. One should notice that the size of
the pleconaril effect is about half a day smaller
than it was in the PCR positive popul ation. That
is, it is about half a day instead of one day in
trial 43, and it is about one day instead of one
and a half days in trial 44. Also, the statistica
significance has been lost in trial 43.

[Slide]
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This slide shows the corresponding results
for the two larger Phase Il trials, 20 and 32
Trial 10 was nmuch smaller and is not included here.
Recal | that the endpoint here is slightly
different. Over-the-counter cold nedication use
was not recorded. It is noticeable that in trial
20 pleconaril showed no benefit in the PCR-positive
popul ation. Al three quartiles are as |long or
| onger on pleconaril than on placebo. In trial 32
there was a benefit of half a day at the nedi an but
not at the other quartiles, and a slight benefit
also at the third quartile but neither of these was
statistical significant.

As | nmentioned, we did attenpt to check
whet her this occurred solely because of the absence
of cold medication data, and in trials 43 and 44
one gets no consequential differences in the
estimates of the size of pleconaril benefit or in
the strength of its statistical significance if one
omits cold medication use fromthe conputation of
t he endpoi nt.

[Slide]

This slide shows the results fromthe same
two trials, 20 and 32, for the full population. It

is noticeable that there is a pleconaril benefit
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found in trial 20 but not in 32. The finding in
trial 20 is somewhat contrary to the results in the
two pivotal trials where the PCR-positive
supopul ati on shows a much cl earer pleconari

benefit than does the full popul ation

It is most plausible that the |arger
concom tant use of cold nedications and the |onger
delay in recruitment after synptom onset accounts
for the lack of treatnent effect. These trials may
contain nore informati on about the expected effects
in general use since |longer days in recruitnment and
wi der use of anti-synptomdrugs will occur in that
setting.

[Slide]

This slide shows the loss to followup in
the two pivotal trials. One thing to notice is the
bi modal shape of the distribution of dropouts.

Five to 11 people per arm decided not to
participate after being random zed. Four to 11
peopl e per arm dropped out on days one to five,
most for adverse events. Only one to three
patients per armdropped out in the long interval,
fromday 6 to 15. Then, about 50 per arml eft
after day 16 or later wi thout resolution of the

synptons. That includes everyone who reaches day
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18.5 in their diary and is still sick

[Slide]

The next several slides show the results
for the PCR-positive population stratified by
number of baseline covariates. Results are laid
out as before, except that p values are omtted.
This is because the trials are not |arge enough to
detect real effects in subsets. |In all these
slides only the PCR-positive popul ation is used
In the full popul ation pleconaril benefits becone
slightly smaller.

[ Slide]

This and the next slide show
stratification by pre-treatnent cold nedication
use, which was one of the two covariates used to
stratify the random zation. The non-users are
given here. There is an estimated pl econari
benefit of one and a half to two days in trial 44,
and one to one and a half days in trial 43.

[Slide]

This slide shows the pre-treatnent cold
medi ci ne users. Here, the pleconaril benefit is
zero to one days in trial 44; one to tw and a half
days in trial 43. The overall inpression is that

the benefit is simlar across both strata, possibly
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1 slightly smaller but still positive in this

2 stratum

3 [Slide]

4 This and the next slide shows the results
5 of stratifying by snoker and non-snoker. Here we
6 have included one of the two Phase Il trials, tria
7 32, which was one of the two trials for which we

8 had snoker and non-snoker data. Here are the

9 results for non-snokers and one sees an estimted
10 benefit of one to one and a half days in trial 43;
11 one and a half to two days in trial 44; half a day
12 to two days in trial 32

13 [Slide]

14 The results for snokers are given here.
15 One notices that the pleconaril subjects actually
16 take longer to heal than the placebo subjects

17 within this stratumin all three trials. Al of

18 the quartiles for all three trials are as |ong or

19 | onger on pleconaril as they are on pl acebo.
20 [Slide]
21 This slide shows the results stratified by

22 gender. Both trials 43 and 44 have been pool ed
23 together in order to increase the sanple size
24 within each gender and to elimnate the need for

25 two slides. The fenmales are estinated to have a
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pl econaril benefit of one and a half to two days.
The nal es have a smaller but still positive benefit
of zero to one days.

[ Slide]

This slide shows the results for snoker
stratified by gender. Again, trials 43 and 44 have
been pooled. One sees the sane pattern as shown
for snokers previously. Both for fenales and for
mal es pleconaril is estimated to increase the tinme
to synptomresolution. Al of the quartiles in
bot h genders are at |east as |ong or |onger for
pl econari | .

[ Slide]

The next four slides give the results for
the time to resolution of each of the individua
synptons and for the tinme to end of cold nedication
use. Notice that the primary endpoi nt was achi eved
when all synptons, except for rhinorrhea, were no
worse than mild. This table, in contrast, requires
each individual synptomto be reduced all the way
to absent so it contains a little bit different
information than the primary endpoint itself.

The p val ues have been put back in here
because the PCR-positive sanple is not being

subdi vided into several too small subsegnents. The
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sanpl e sizes are not exactly the sane because only
subj ects who have the given synptom baseline are

i ncluded. Even so, nost of these sanples are | arge
enough to be able to detect treatnment effects of
the size detected for the prinmary endpoint.

Fromthis slide, one can see that
rhi norrhea, congestion and nal ai se showed
statistically significant benefit from pleconari
intrial 43. Cough shows sort of a tie here. ne
quartile is better, one is worse and one is equal

[Slide]

This shows the other three synptons from
trial 43. One can see that nyal gia and sore throat
al so showed statistically significant pleconari
benefit in trial 43.

[ Slide]

This and the next slide cover trial 44.
Here, one can see that rhinorrhea al one showed a
statistical significant benefit. Although
congesti on and cough showed non-si gnificant
benefits, the quartiles are smaller for pleconaril.
There was no benefit for mal ai se, except possibly
inthe first quartile.

[ Slide]

Finally, one can see that nyalgia and cold
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medi cation use al so showed pl econaril benefits,

al though they did not achieve statistica
significance. There was no benefit for sore
throat. | should also remark that it makes no
sense to | ook at percent reduction in total synptom
score. Synptons are ordered but they are not
nuneric. Severe may be conveniently coded as a 3
but is not equal to 3 tinmes nild. One could have
used the codes 1 to 4 instead of 0 to 3 and gotten
quite different results. Furthernore, separate
synpt ons cannot be conbined in this way and be
clinically nmeaningful. A severe sore throat is not
equal to mld rhinorrhea plus noderate cough

[Slide]

This slide shows the conparison of
secondary endpoi nts, days of normal activity
conpared, nights with sleep inpaired, and incidence
rate for conplications of colds. O these, only
one was statistically significant in one trial
Al 'though the first two showed a snmall estimated
pl econaril benefit in both trials, one-sixth to
one-third of a day with | ess inpairnent of nornal
activity; one-third to two-thirds of night's sleep
i mpr oved.

[ Slide]
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Here are the efficacy concl usions,
pl econaril is statistically significantly superior
to placebo in the PCR-positive population. |If the
assay has a | ow fal se-negative rate, then the
PCR- posi tive popul ation includes nost infected
subj ects and the statistical significance there
confirns pleconaril benefit.

[Slide]

Pl econaril showed no statistically
significant benefit in the PCR population of trials
20 and 32, which had slightly different endpoints
and slightly different recruitnent criteria.

Pl econaril will be used in the whol e popul ation for
which the estinmated benefit in the two pivotal
studi es was approxi mately one hal f day.

[Slide]

Finally, pleconaril has no effect in
smokers. This absence of benefit has been
confirmed in three separate studies, 43, 44 and 32.

I will now turn the podium back over to
Russ, who will continue with the safety analysis.

Saf ety Review and Summary

MR, FLEI SCHER: Thank you, Dr.
Hamrer st rom

[Slide]
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I would like to turn to a discussion of
safety of pleconaril. The VRI safety database that
we | ooked at consists of approximately 4500
patients who received pleconaril or placebo, about
2500 of which received pleconaril. There were no
treatment-rel ated deaths or significant |ab
abnornmalities noted during the clinical trials.
The adverse events were generally sinmilar, with
headaches and gastroi ntestinal events being the
nost bot hersome and present. They also led to the
nost di sconti nuations, but the discontinuation
rates were simlar between the treatnent arns and
wi Il show you that in a mnute.

[Slide]

This is a table of the adverse events
occurring greater than two percent in the two
pivotal trials. Here the placebo and pl econari
arms are pool ed. Headache was the nost frequent
adverse event, and it was slightly nore frequent in
the pleconaril arm W really still don't have a
great explanation for why headache occurred so
frequently in these trials. Gastrointestina
events, diarrhea, nausea, voniting, abdoninal pain
were essentially sinmlar but they led to the nopst

di sconti nuations and the discontinuations fit an
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interesting pattern, where patients would conplain
of gastrointestinal events within one to two days
of the onset of dosing. They would stop the

medi cation, either placebo or pleconaril, and their
G adverse events would go away within a day.

This al so occurred with simlar frequency
bet ween P-seropositive and P-seronegative patients.
we didn't think it was an effect of a particul ar
virus being present. So, we hypothesized that one
expl anation mght be sonething in the formnulation
of pleconaril. Pleconaril and the placebo
formul ati ons were exactly the sanme, with the
exception that the pleconaril formulation contained
pl econaril. Each capsul e contains sodium | aurel
sul fate, which is an enul sifying detergent, which
is used as a tablet wetting and | ubricating agent
and this is an agent that is known to cause
irritating effects to eye, skin, upper respiratory
tract and the stonach.

[Slide]

The first significant adverse event |
would like to talk about is nenstrual disorders
These were seen in nmild to noderate severity of
early nenses, internenstrual bl eeding, menorrhagia

and nenstrual disorders not otherw se specified.
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They were observed at three to three and a hal f
percent in the five- to seven-day treatnent
studies. But then there was a significant

i ncreased frequency noted in the six-week
prophyl axi s study, as outlined by the applicant.
They al so i ncreased sequentially or exponentially
as duration of exposure to pleconaril increased
during the six-week study. Wonen were
re-consented. A barrier nethod was recomended and
menstrual disorders becane a targeted question at
each clinic visit.

[ Slide]

These two table show the frequency of
menstrual disorders in the five- to seven-day
treatment studies and the six-week prophylaxis
study. You can see here that in the pleconaril it
is three to three and half percent anpbng ora
contraceptive users conpared to essentially nothing
in the placebo arm and wonen who were taking
pl econaril and were not taking oral contraceptives.

In the prophyl axi s study, anong ora
contraceptive users the rate was 27 percent in the
pl acebo arm 58 percent in the pleconaril once
daily armand 81 percent in the pleconaril BID arm

Across the non-OC users it was consistent, between
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13 and 16 percent. These rates may be
overestimation since the menstrual disorders were
events that wonen were specifically asked about
during the remai nder of the six-week trial

It was also interesting to note that the
preval ence of menstrual disorders was three percent
during the first week of the prophyl axis study,
which correlates with the three percent in the
one-week treatnent studies. After that time they
increased significantly.

[Slide]

To investigate possible nmechanisns, the
appl i cant conducted a five-day intravenous
m dazol am study and a five-day oral contraceptive
interaction study. W believe the results
concl usively denonstrate induction of CYP3A4 by
pl econaril. It is evidenced by rapid decreases in
m dazol am and et hinyl estradiol |evels by 28
percent and 35 percent respectively. There was no
significant change in the norethindrone
phar macoki neti cs.

Pl econaril has a long termnal half-life.
It is approximately 180 hours after a single dose
and after multiple dose it is well over 1000 hours.

Al so, since the oral contraceptive interaction
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study was only five days in duration, we do not
know i f maxi mum suppression of ethinyl estradiol
was achi eved, or howlong it takes for ethinyl
estradiol levels to return to an effective range
foll owi ng cessation of exposure to pleconaril. The
appl i cant does have an ongoing PK/PD interaction
study which may or may not help address this issue.

CYP3A4 induction by pleconaril could
potentially imnmpact exposure and effectiveness of a
nunber of inportant drugs, such as
i mmunosuppressants, antiarrhythmcs, cal ci um
channel bl ockers, protease inhibitors and Viagra,
but there are no data on pleconaril's effects on
these drugs to date.

[ Slide]

The obvi ous concern was that these
menstrual disorders in the presence of decreased
hormone | evel s m ght increase the risk of
uni ntended pregnancies. In the treatnent studies
approxi mately 20 percent patients were ora
contraceptive users and in the six-week study about
hal f of the wonen were using them So there are
anot her about 230 wonmen who were oral contraceptive
users between the two studies.

Thirteen pregnancies were reported in this
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dat abase. The ones of interest, there were two
preghanci es anpong 156 oral contraceptive users both
in the BID arm of the six-week study. One is
ongoi ng and one ended in an abortion. There were
five pregnancies reported in placebo users, one of
whi ch was an oral contraceptive user and the
outcone of this pregnancy is unknown since the
patient was lost to follow up

[ Slide]

The CYP3A4 induction of ethinyl estradiol
probably conproni ses the oral contraceptive
ef fectiveness for at least an entire cycle. W
bel i eve that a backup nmethod of contraception will
be necessary for a prolonged duration of tine. W
attenpted to characterize the potential public
health risk of unintended pregnancies that could
result fromw despread use of pleconaril.

A 1998 report fromthe CGuttmacher
Institute said that about 10.4 million wonen
bet ween 15 and 44 years of age use sone kind of
pill formof contraception. Unfortunately, there
is no data on the type or duration of those pills.
We | ooked at data that has been subnitted to the
FDA to support the approval of oral contraceptives

ever since the 1960's. Based on those data, the
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expected oral contraceptive failure rate is

approxi matel y one pregnancy per 100 wonen per year
of use. W believe that the two pregnancies in 156
worren in six weeks of pleconaril exposure appears
hi gher than what woul d be expected in the genera
popul ati on of oral contraceptive users. It is
inmportant to note that plasma was shown not to be
terat ogeni ¢, nutageni c of genotoxic in aninal

st udi es.

[ Slide]

The next thing that kind of popped up on
the radar screen is tachycardia and pal pitations.
In the theophylline probe study, 15 healthy
t heophyl | i ne- nai ve vol unteers were enroll ed.
During the second co-adm nistrati on phase of
t heophyl li ne and pl econaril, three of these 15
patients conpl ai ned of pal pitati ons and
tachycardia. 1n general, there was an increased
frequency of abdom nal pain, nausea, dizziness and
syncope during the co-adm nistrati on phase, and
al t hough across the entire study popul ation there
was a 15 percent increase in the theophylline area
under the curve, there were no significant PK
changes in the three patients who conpl ai ned of

pal pitations.
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[SIide]

W | ooked at the VRl database and
identified seven pleconaril treated patients who
conpl ai ned of tachycardia, with or without
pal pitations. Three reported a pattern of onset
wi t hi n one hour of ingestion, lasting for about an
hour. Four patients discontinued study because of
these events. One was serious enough that the
patient presented hinself to an energency room but
no cardiac etiology was identified. No patient
underwent a pleconaril rechallenge so we don't know
whet her these m ght have recurred. There were two
patients in the placebo database. One conpl ai ned
of tachycardia and pal pitations on day five, and
the other on day two. Both remmined on study with
resolution of their events. Overall, there was no
appreci abl e change in heart rate or blood pressure
noticed in the database. Since none of these
clinical patients were on theophylline or had a
hi story of respiratory or cardiac di sease, a clear
etiology for these events is still not known.

[SIide]

Let ne summari ze and go through each of
the points that | identified in the beginning of ny

talk. Efficacy in Phase Il was essentially not
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denonstrated based on a nunber of design problens,
including difficulty in identifying infected
patients.

The results of the two pivotal trials
denonstrate approxinmately a half day benefit in the
all random zed popul ati on, and about a one day
benefit in infected patients. Efficacy in snokers
was not denmonstrated across three clinical trials,
and there were no data in patients with co-norbid
conditions such as cardiac or respiratory disease
W al so don't have very much data in elderly
patients.

[ Slide]

The net hods used by the applicant appear
to be able to identify infected patients. However,
quantitative nmeasurenment of viral nucleic acid by
the TagMan assay could not be determ ned. Positive
cultures were not serotyped so although the results
suggested rhinovirus, we have no data to confirm
actual virus present in the cultures. Resistance
was present in 13 percent of patients prior to any
exposure to pleconaril and these patients
experienced a nuch |onger tinme to resolution of
their VRI than patients with susceptible virus.

Patients with treatnment energent virus did not
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appear to be adversely inpacted by that, but the
nunbers in those anal yses are very small. Again,
single amino acid substitutions were identified
that led to greater than 100-fold decrease in
susceptibility to pleconaril.

I just want to take this opportunity to
thank Dr. Kathleen VWitaker, fromthe Center for
Devi ces, who assisted in the analysis of all the
clinical virology data

[Slide]

We believe the efficacy should be
consi dered the way the drug may be used.

Essentially infected and all random zed patients

both represent |egitimte popul ations for assessing

ef ficacy, but we believe pleconaril wll be

prescribed to synptomatic patients who present with

synmptons of VRI and there is no diagnostic assay
that will be available to identify who has an
infection with picornavirus and who does not.

We al so believe that it is possible that
patients would obtain a prescription for

pl econaril, with the instruction to hold onto it

and use it at the tinme of initial self-diagnosis of

a cold. This could inmpact any kind of risk

conmuni cation that woul d be necessary for this
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drug.

Pl econaril requires administration with
food three tines per day, but how nuch has not been
fully characterized. Since pleconaril is highly
i pophilic, the fat content night be inportant.

Finally, pleconaril needs to be initiated early in

the illness, within 24 hours of synptom onset.
[ Slide]
Pl econaril induces CYP3A4, leading to

clinically denonstrable and rapi d decreases in
ethinyl estradiol l|evels, |eading to breakthrough
bl eedi ng that appears to have resulted in two
uni nt ended pregnanci es. The naxi nal anobunt and
duration of induction are not known. Although
treatment of VRI would be for only five days,
pl econaril has a long terminal half-life. Thus, we
believe the effectiveness of at least an entire
oral contraceptive cycle would be inpacted and
worren woul d be required to use a backup nethod of
birth control but, again, for how long we really
don't know yet.

Al so, CYP3A4 induction could negatively
i npact the effectiveness of many ot her nedications
and we have no data to know how much, or which

drugs at this tine.
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Pal pitations and tachycardi a were observed
in the theophylline interaction study in sone
patients in the treatment trials. In general
pl econaril was well tolerated, wth headaches and
gastrointestinal adverse events being the nost
bot her sone.

Finally, I would just like to acknow edge
the other menbers of the review team W |ook
forward to your questions and your discussions.

Dr. Birnkrant will return later and she will give

you your specific charge and review the questions

that we are seeking your input on. Thank you very
much.

DR GULICK: Thanks, M. Fleischer and Dr.
Hamrerstrom  That conpl etes the presentations this
nmorning. W are going to take a 15-nminute break
now. W will reconvene at 10:20 for the question
period. Thanks.

[Brief recess]

DR GULICK: Wl conme back, everyone. Dr.
Stanley, are you still with us?

DR STANLEY: | amwth you

DR, GULICK: You are a trooper! This is
an opportunity for the committee menbers to ask

questions either of the sponsor or the agency.
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People are junping right in. Dr. Gordin, would you
like to lead us off?
Questions to the Presenters

DR. GORDIN. | was wondering, Dr. Hayden
if you could talk a little bit about the conmon
cold in terns of who gets it. Looking at the
groups that were excluded from studi es here, how
many people with a common cold do actually have a
tenperature over 100? How many people with a cold
woul d have had a cardiac or respiratory illness
that woul d have been excluded? Also, if you could
tal k about how many days of work are really m ssed
by people with a commopn cold. | amnot sure if
that was even | ooked at here as an endpoint or data
collected? Did people not go to school or not go
to work? Could you talk a little bit nore about
ki nd of popul ations as a whole in the country
versus what was studi ed here?

DR HAYDEN: Well, | think that the
patients enrolled in these two clinical trials were
really representative of the young and ni ddl e- aged
general civilian adult population. As | indicated,
the incidence of colds decreases with increasing
age. We know that co-norbidities increase with

i ncreasing age so the likelihood of colds
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devel oping in those with underlying cardiac or
respiratory conditions is dinminished in terns of
frequency relative to younger individuals, although
their likelihood of having conplications fromthose
illnesses and nore protracted synptons is

i ncreased.

You asked about fever specifically. In
the study that we did in 1994, where we enrolled
346 sel f-diagnosed adult cold sufferers, 82 percent
of those were picornavirus positive. The
proportion with fever was | ess than five percent.
Rhi novi ruses can cause febrile respiratory illness
but it is a very small proportion of these
illnesses and that helps, in fact, in terns of
trying to make a distinction between a rhinovirus
cold and, for exanple, influenza where fever is a
predi ctor of influenza infection and al so response
to antiviral therapy. So I think there can be sone
useful clinical criteria that will help identify
appropriate target popul ations.

DR. GORDIN: \What about the question of
peopl e who do get colds, how many m ss work or
school ? And, was that specifically |ooked at in
these studies? | know inpairnent was | ooked at and

the FDA, in their presentation, showed | believe
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that in five of the six paraneters there was no
statistical difference, but did anybody
specifically |l ook at m ssed work, m ssed school,
m ssed activities?

DR. HAYDEN. The clinical trials did
incorporate a self-report of the nunmber of days of
inmpaired activity. Unfortunately, that is a very
i nsensitive measure of the effects of an acute
respiratory illness on performance. Prior studies
of cold sufferers in general have not found
reduction in work time as nuch as altered
performance while on the job. 1In order to capture
effects on quality of life or nore detail ed
psychonot or abnornalities, one would need to use
specific instruments to exam ne those things, and
those were not incorporated into these studies of
otherwi se healthy individuals. | think that is
reasonabl e, given that the likelihood of seeing
effects on those endpoints in an otherw se healthy
group mght be Iower than in ol der individuals or
those who have some co-norbidities.

DR GULICK: Dr. Kumar?

DR KUMAR: M question is to Dr. Cooper.

Dr. Cooper, | amcertain you recognize that for

nost practicing clinicians to admnister the drug
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within 24 hours would be problematic. So, | wanted
to ask you a couple of very practical questions on
how you did this trial

My first question to you is how did you
manage to get about 2000 patients in just about
three nonths? Did you have somebody sitting at a
phone and as soon as they said "I've got

rhinorrhea," "come right in?" | would just like to
have a flavor of how you managed to get patients
within 24 hours into your clinical trials.

DR COOPER Well, we identified the sites
bef orehand, of course, who had investigators to
participate in these studies. Then, as the fal
season began or just prior to the fall season there
were advertisenents, radi o announcenents -- each
site did it differently but basically got the word
out to the comunity that there was a trial that
was | ooking to enroll patients with colds within 24
hours of onset. So we were very pleasantly
surprised at how easily we were able to enrol
these studi es.

DR. KUMAR. Can | ask you a follow up
question? Anmpng the patients that called in and
came in, what percentage of themwere within the

24- hour period of tine?
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DR. COOPER: It was very high, between
95-98 percent. |If you want an exact nunber, Dr.
Villano can give you the specifics.

DR VILLANG Stephen Villano, clinica
research at ViroPharma. To the specific question
about how patients were screened and enrolled
wi thin the 24-hour window, | would note that
approximately three patients were screened for
every one that was enrolled in a clinical study.

DR KUVAR  That is what | wanted to know.

[Slide]

DR VILLANO In fact, the nunber one
reason for not being enrolled in the study was not
being within the 24-hour w ndow, which accounted
for approximately 60 percent of the people that
were not allowed to be entered into the study.

DR KUMAR  Thank you. That is exactly
what | wanted to know. Thank you, Dr. Cooper.

DR GULICK: Dr. Brass?

DR BRASS: | would like to ask,
hopeful ly, a quick series of questions about sone
basi ¢ toxi col ogy and pharmacol ogy of the conpound.
First, do you have any data on whether or not the
compound interacts with any of the PPAR cl ass of

receptors in the liver or elsewhere? Is that a
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"no?" | heard a "no." Ckay.

Next, Dr. MKinlay's slide 19 show ng
met abol i sm of the conpound -- is it easy to get
that slide back on? Wat is the other product of
that first netabolic step where the ring is open?

DR. MCKI NLAY: What is the other product?
I will ask Dr. Rhodes to conme up to address that.

DR RHODES: Gerry Rhodes. | amw th drug
met abol i sm and clinical pharmacol ogy at ViroPharnma
If | understand your question correctly, you are
asking what is the other product forned.
Trifluoracetic acid woul d be the | oss.

DR BRASS: And, does that reach systenic
circulation? And, what do you know about the
toxi col ogy of it?

DR RHODES: It does reach systemc
circulation. W have found trifluoracetic acid in
the urine of patients in a Cl4 ADME study. | would
like to ask Dr. Hincks to conment on the
pharmacol ogic profile of trifluoracetic acid.

DR. HI NCKS: Jeff Hi ncks, preclinica
devel opment at ViroPharma. As far as studying
specifically trifluoracetic acid, we have not.
However, we have seen that in rats as well, and

under those auspi ces we have studied, | guess, the
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met abolismprofile that we saw with pleconaril in
rats and dogs. W saw sinilar netabolic profiles.

DR BRASS: But fromthe literature
el sewhere, is trifluoracetic acid a benign
conmpound?

DR. HINCKS: It is fairly well tolerated
at high levels, yes.

DR BRASS: Next, | just want to enphasize
that on slide 17 of the initial presentation --

[Slide]

-- | just want to enphasize that trying to
estimate a termnal half-life of greater than 100
hours in duration fromthat data set is inpossible,
and when we tal k about the duration of potential
i nduction or other pharmacol ogic actions of this
conpound, do we have a better way to estinmate the
hal f-1ife, other than that particular figure?

DR. RHODES: The graph in the presentation
was clearly for presentation purposes. W have
characterized the terminal elimnation and
hal f-1ife of pleconaril to much later time points.

[Slide]

This graph shows the plasma concentration
time profile followi ng the | ast dose of a five-day

treatnment reginmen of 400 ng TID. Again, there is a
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long termnal half-life, even difficult to estimate
here. W sanpled out to over 600 hours, so to even
estimate it at 1000 is a bit of a stretch. It is
difficult to determne accurately but we do fal
very rapidly from Crax concentrations over a
24-hour period to concentrations that are
relatively low, about 0.5 ntg/nlL, and then there is
a long termnal elimnation of drug fromthat
poi nt .

DR BRASS: |s that the data set that the
1000 hours was derived fron?

DR. RHODES: Estimated from yes

DR BRASS. So to the degree these nunbers
matter, 100 is probably, if anything, an
underestimate and one shouldn't be tied into that
nunber quantitatively. Do you agree that is fair?

DR. RHODES: Yes, | agree that is fair.
There is going to be, you know, quite a bit of play
in that number of 1000. The half-life of 180 hours
that was quoted was deternined after a single dose
where, again, you may not be able to fully describe
the term nal phase to the sane degree.

DR. BRASS: M |ast question of this
series is when you | ook at drug interaction data,

think it is very inportant to think about the drug
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interaction data as safety data, not kind of
efficacy equivalent data. As such, it is the
outliers, particularly in snmall data sets, that
often contain the signal about the nagnitude of a
potential drug interaction in subpopul ations that
were exposed to the drug. You showed us nean data
for the 3A4 interaction induction experinent. |
woul d be interested to see what the naxi nal range
of effects was in ternms of AUC reduction, and how
that mght relate to a prototypic inducer |ike
rifampin, which is accepted to have a substantive
interaction with oral contraceptives.

DR RHODES: If you don't mind, | would
like to start with a conparison with rifanpin
first.

[ Slide]

I would just like to review quickly what
we do know about pleconaril and then conpare it and
contrast it to other potent inducers. W have seen
an increase in CYP3A activity with IV m dazol am
confirnmed in an interaction study with an ora
contraceptive agent. Ethinyl estradiol levels did
drop 34 percent, with a half-life decrease of 18
percent. We didn't see any effect on norethindrone

pharmacoki netics. In interaction studies we
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conducted with theophylline and warfarin which are
probe substrates for 1A2 and 2C9, we didn't see any
i nductive effect there.

[Slide]

The potent inducers of 3A -- again, | am
going to use terms |ike potent, noderate and nodest
with respect to current categorizations in the
literature, and this is data drawn fromthe
literature -- potent 3A inducers, |ike
car bamazepi ne, phenobarbital and rifanpin have a
potent effect on nidazolam | think they drop the
AUC of oral mi dazol am by approxi mately 95 percent.
These potent inducers of 3A don't just affect 3A
however. They also affect 2C9 with drug
interactions with warfarin, also drug interactions
wi th theophylline nediated through 1A2. So, the
activity of those enzynes al so increases.

Sone of these inducers also increase phase
two drug netabolizing enzynmes UDP, gl ucurosyl
transferase activity. Sonme al so i nduce P
gl ycoprotein synthesis. There are other
classifications for 3A inducers where this general
pleiotropic sort of induction isn't observed.
Topiramate would fall into that class; fel bamate

woul d, and with the data we currently have with
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pl econaril, we believe it would fall in that class
as well. But the effect is mainly on CYP3A
[Slide]

What | have done on this table is really
conpare and contrast the literature data for
characterizations of potent npoderate and nodest
based on literature precedent. You know, two
positive sites indicates a change greater than 50
percent on average. One, less than 50 percent, and
at least for the in vivo data we currently have
with pleconaril, sumarized across the top with
m dazol am warfarin, theophylline and then the CYP
enzynes are mainly involved in their
bi ot ransf or mati on.

So again, this potent class of inducers
has significant effects on mi dazolam 95 percent;
about 60 percent decrease in ethinyl estradiol AUC
Effects on warfarin, effects on theophylline.
There is a group of 3A inducers that have | ess of
an effect on 3A, ritonoavir, rifabutin,
troglitazone, St. John's wart, for instance, where
this is approxi mately 30-40 percent for ethinyl
estradiol. This nore noderate classification in
terns of the broader spectrum of what they al so

i nduce is that you do see sone other signals for
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1 warfarin and theophylline interactions, and al so

2 rifabutin and troglitazone pharnacokinetics.

3 Topi ramate, fel bamate, these are 30 percent drops

4 in ethinyl estradiol AUC. Again, there is not nuch
5 data here, at this point, although there is nothing
6 reported for interactions with warfarin and

7 t heophyl line, and pleconaril seens to fit into this
8 class where we have about a 30 percent change in

9 ethinyl estradiol but no effect on warfarin,

10 t heophyl l'i ne or norethi ndrone pharmacoki neti cs.

11 Now, with respect to data in our

12 i ndi vi dual studies and the confidence intervals

13 around them the geonmetric neans, there is

14 i ndividual variability in those studies, of course,

15 and we have seen, you know, higher clearances in

16 sonme subjects. | think the maxi mumrange in the
17 m dazol am study -- and Joe can correct nme if | am
18 wong -- is roughly almobst a doubling of clearance
19 in some subjects. QOhers are affected | ess.

20 think that is typically what you do see in drug

21 interaction studies. There will be sone

22 individuals that will be nore affected than others,
23 yes.

24 DR. GULICK: Dr. Schapiro?

25 DR SCHAPIRO There are two issues that
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woul d like to ask about. The first is for the
resistance in the virology, are there any data on
ot her compounds that work with a simlar mechani sm
of action being devel oped by the conpany or ot her
conpani es, and which nutations are seen if any
cross-resi stance studies were done with the

i sol ates that were found here?

DR, MCKI NLAY: Yes, | will ask Dr. Hayden
to conme up and discuss that.

DR. HAYDEN: There has been a series of
conmpounds that are so-called capsid binders,
different chemical entities but all targeting the
same structure in VP1L. Sone one years ago, the
wor kers at the conmon cold unit, under the
direction of Dr. David Turrell, actually took one
of these selected A-resistant variant in vitro and
conpared the relative infectiousness of that
variant to the wild type virus.

[ Slide]

This shows you the results of the clinica
trial. These individuals were inocul ated
intranasally with the parenteral susceptible strain
and with a variant that was roughly seven-fold or
more | ess susceptible. You can see that the

proportion of individuals devel oping cold synptons
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was relatively low with both viruses, but |ess than
half with the drug resistant conpared to the wld
type. Viral shedding was seen in 27 percent
conpared to 67 percent. Seroconversion, another
mar ker of infection, was substantially lower with
the drug-resistant variants. The overall infection
was docunented in 27 percent of those inocul ated
with the drug-resistant variant conpared to 92
percent, over a three-fold reduction. This
reduction in infectiousness then is correlated with
sonme of the laboratory studies of such
drug-resistant variants where they have shown
reduced stability to pH and in sone cases heat.

I can't comment directly on the
cross-resistance profiles of the pleconaril |ess
susceptible variants conpared to these ol der
agents, but perhaps other individuals can.

DR. SCHAPI RO The question is really
regardi ng other agents, to what degree what
nmut ati ons were seen.

DR. MCKI NLAY: The data in the literature
indicates that there is cross-resistance. For
exanpl e, the chalcone is cross-resistant with
pl econaril, etc. The actual mutation in this

particular nutati on was not characterized in this
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st udy.

DR. SCHAPI RO One nore question. The
i ssue of conplications, | saw sonme data in the
background information. The appearance of acute
conplications in patients treated or not treated
I think it was Table 17 and 50.

DR MCKI NLAY: Right, | will ask Dr.
Villano to coment on the conplications.

DR. VILLANG | believe you are referring
to the projectable version of the respirator
conplications in the intent-to-treat popul ati ons.

[Slide]

Is this what you are referring to?

DR. SCHAPI RO  Yes

DR. VILLANG This slide denonstrates the
respiratory conplications of otitis nedia,
bronchitis, sinusitis and pneunpnitis, as was asked
of the investigators to report had they occurred at
any tinme during the course of the study. It is
important to point out that in these studies we did
not provide specific definitions for these events,
but laid out that if they were to occur during this
study, specifically tell us if they occurred.

As shown here, the overall incidence of

any respiratory conplications was relatively | ow,
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whi ch probably reflects the fact that the
popul ati on was ot herw se healthy and generally at

Il ow risk for devel opi ng these conplications.

DR GULICK: | will cone back to you, Dr.
Brass. | will give everyone an opportunity to ask
questions and then we will have people repeat if

they like. Dr. Fletcher?

DR. FLETCHER Three questions for the
sponsor and then one joint one for both the sponsor
and the agency. M first is about the
phar macoki neti ¢/ phar macodynani ¢ basis for the dose
sel ection. Dr. Brass has al ready commented about
slide 17 with the profile. 1In the presentation it
was noted that the eight-hour concentrati on was
approximately 0.5 ncg/nl, about the 75 percent
inhibitory value. But that is based on total
concentrations, and the drug is 99 percent protein
bound so the free drug concentrati on woul d be
considerably less than that 75th value. So, |
don't see fromthose data a pharnacol ogi c basis for
the dose that has been selected, the 400 three
times daily. So | am wondering what other
pharmacol ogi ¢ data you have, correlations with dose
and antiviral effect or energence of resistance,

correlations with concentrations and antivira
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ef fect and enmergence of resistance.

DR MCKI NLAY: Let nme call Dr. Rhodes to
explain the rationale for the dose sel ection

DR RHODES: OQur dose was sel ected based
on an appropriate conbination of preclinical and
clinical Phase | pharmacokinetic data. Data from
Phase Il trials were not conclusive with respect to
antiviral activity with respect to PK/PD and it
wasn't traditionally sanpled in that way. However,
we di d have an appropriate conbinati on of data from
whi ch to decide on a dose selection. Qur dose is
44 nmg TID for five days.

[ Slide]

The slide that Dr. MKinlay showed you
with the classic concentrations at eight hours,
what we did, we had preclinical data suggesting
that the tissue to plasma ratio, partitioning of
drug fromplasma to tissue, nasal tissue, was
approximately five-fold. So we |ooked at a range
of Phase | data, at the eight-hour tine point, the
end of a dosing regimen; |ooked at the plasm
concentrations in individual subjects at that
point. W took those subjects with the | owest
pl asma concentrations, dose over the individua

variability, and with that projected five-fold
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ratio of plasma to nasal tissue concentration,
patients with the | owest plasma concentrations at

ei ght hours, applying that factor would project the
nasal tissue concentrations at M C90 for rhinovirus
serotypes. So our dose was sel ected based on those
criteria.

DR FLETCHER. M second question is about
food. |In the data the FDA presented they indicated
that the food effect increases the AUC by about
four- to six-fold. To understand that there mnust
have been sone study that was done, drug given
fasting or drug given with food. | would like to
know what that neal |ooks |ike. How many eggs, how
nmuch bacon?

DR. RHODES: The study that has been
referred to was a conparison of fasting subjects to
those getting a standard English breakfast. So it
woul d have been eggs, bacon, hash browns, toast and
butter -- a rather heroic neal!

[ Laught er]

DR. FLETCHER  And that was done in
heal thy volunteers or in individuals that were in a
study that had a col d?

DR. RHODES: That was done in healthy

vol unt eers.
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DR FLETCHER. So in the pivotal studies,
43 and 44, what were the recomendations there for
meal s?

DR RHODES: |In the Phase Il trials
patients were asked to take pleconaril wth food.
The neal was not specified so it was an open
di etary regi nen.

Wth respect to protein binding, the drug
is highly protein bound, granted. But it is not
|i ke many drugs that are highly protein bound with
a very |l ow volunme of distribution at, say, just
extracel lul ar water volunme. Pleconaril's vol une of
distribution is considerable even with the high
protein binding.

DR. FLETCHER  Anot her drug interaction

question. In Dr. Cooper's presentation, she
i ndicated, | believe, that these drug interactions
wer e manageable. | am curious how they were

manageabl e. What are the guidelines by which you
woul d nanage the oral contraceptive interaction or
the theophylline interaction, or the potenti al
interactions with other CYP substrates?

DR MCKI NLAY: | would like Dr. Joe
Bertino to address this, as an individual with a

| ot of experience in this area.
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1 DR BERTINO | am Joe Bertino. | amthe
2 section chief of clinical pharnacol ogy at Bassett

3 Heal t hcare, in Cooperstown. W did the m dazol am

4 st udy.
5 [SIide]
6 Dr. Fletcher, in terms of your question,

7 think that in terns of manageable there are sone

8 different issues that | would raise. The

9 i mmunonodul at ors, cycl osporin, protease inhibitors
10 -- we, clearly, on this slide have a break where
11 think that these are the interactions that | would
12 be nost concerned about.

13 The oral contraceptive issue, | think

14 there is an expert in the audi ence here today, Dr.
15 M shell, that can probably conmment on that a | ot

16 nmore. The question really is do you | ose

17 contraceptive efficacy? 1In the rifanpin-rifabutin
18 studies in the literature, a very potent inducer of
19 bot h et hinyl estradi ol and norethindrone, in those
20 studies in the literature in two separate groups of
21 worren, women never spi ked their progesterone so

22 they never ovul ated even in the face of a drug

23 interaction, but there is a lot of variability in
24 the population in terns of estrogen/progesterone

25 exposure.
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These agents | have put down here, | think
drugs |i ke ani odarone that have very |ong
hal f-1ives, 40-50 hours, the only thing that is
reported in the literature for that drug is a case
report of a woman with TB that got five weeks of
rifanpin and then had a ventricul ar arrhythm a on
am odar one.

Cal ci um channel bl ockers, again, probably
for hypertension | would think this would be | ess
of an issue if patients were being treated for
angina. There is a report in the literature of a
rifanpin-nifedi pine interaction with variant angi na
com ng back into the patient as being a concern

Benzos, you know, once again the effect
was about 30 percent with m dazolam Presumably a
drug like al prazol am m ght show a sinmlar effect.

It would be hard to know what the overal
inmplications are for those drugs.

Clarithronycin -- opiate analgesics -- we
have al fentanyl here, alfentanyl is also a 3A
substrate, and there is probably not a real concern
with the statins.

So | think that my concern lies in this
group of drugs, here, nostly these two in terns of

managi ng, | probably would be reluctant to use the

file:///C|/WP51/WPFILES/0319ANTI.TXT (115 of 266) [4/2/02 11:17:30 AM]

115



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

drug in patients getting cycl osporin and protease
i nhi bitors.

DR. FLETCHER | suspect we will come back
to the drug interaction topic again, but let ne get
to ny last question, which is a joint one for both
the sponsor and | would |ike the agency to conment
as well. That is on whether there is a possibility
of ethnicity/race difference in effect with this
drug. In study 043 you enroll ed about 80 percent
whites and in 044 about 90 percent. In the
intent-to-treat analysis there was a beneficia
effect in 44 but not in 43. Then, in one of the
sponsor's subgroup anal yses, on page 73 of your
briefing booklet, you actually did an anal ysis
| ooking at the effect of the drug in whites and in
non-whites. W realize the sanple size issue, but
for the white population there was a benefit; for
the non-white there was not. So, ny question first
for the sponsor, and | would like to know if the
agency | ooked at that issue as well, you know, is
the reason you found an effect in 44 with
intent-to-treat and not in 43 because it has a
hi gher popul ation of whites enrolled? So, the
bottomline is are there data here telling us that

there may be an ethnicity/race differential effect
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with this conpound?

DR HAMMERSTROM W did | ook at the
anal ysis stratified by race. There was a snaller
effect in blacks. In fact, if | renmenber
correctly, there wasn't nmuch of one at all. But it
is a very small subset and it is difficult to
decide. You could say there is a signal there. 1In
a perfect world where clinical trials could be run
free of charge, we would like to say 500 bl ack
patients treated with this drug to find out whether
that signal is just noise or not. The way it is
now, it looks like it could be just noise but we
can't prove it is not. | don't renenber whether
there was a difference in ethnicity percentage
between the two trials.

There is an effect in the I TT popul ation
even in trial 43. Al of the quartiles are shifted
downward about half a day. It is not statistically
significant. | think the p value was -- what? --
about 0.2. But there have been other drug
approval s where we have approved a drug on the
basis of one pivotal trial getting a p val ue
confortably below 0.05 and the other trial getting
a p value that is around 0.09 or sonething |ike

that. It didn't nmake the nominal p val ue.
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Renmenber, p values, for all the popularity of the
0.05 cut-off point, do not drop. It doesn't
suddenly change fromeffective to ineffective as
you cross that border.

DR, MCKI NLAY: Dr. Villano?

DR. VILLANG The analysis that we
performed | ooking at the efficacy in the primary
endpoi nt based on race was an analysis that we
performed in the pool ed data set because, as was
menti oned, although we did not enroll patients with
any restrictions as to race there were, as it
turned out, very, very snmall nunbers in the
non-whi te group

[Slide]

This slide shows these pooled results that
were nentioned in the briefing book. 1In the large
group of subjects who were white there clearly is a
demonstrabl e treat ment benefit, whereas, we could
not nmake this conclusion in the non-white subgroup
However, to the extent that we could try to anal yze
whet her there were true differences between these
groups or not, we did apply a Cox regression nodel
to try to anal yze whet her there was consi stency
that could be denonstrated within these groups.

Qoviously, it is very difficult because of the very
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smal | group. That val ue was insignificant,
suggesting that there was no inconsistency of

ef fect between those groups to the extent that that
anal ysi s can hel p.

However, in addition, to help support the
activity of pleconaril in both subgroups we al so
| ooked at a supporting endpoint, the viral culture
results based on race as well.

[ Slide]

That is shown in this slide. Looking at
the white and non-white popul ation on the right and
| eft-hand side of the screen, there was an
interesting difference between the white and
non-white groups in that the non-white popul ation
actually, at day three, had a notably lower vira
culture positivity rate, although in both groups
there was treatnment effect seen. So to the extent
that we could analyze it, we have not seen notable
di fferences between those groups although, again,
our nunbers are very snall.

DR. GORDIN: To followup, | was also
concerned, in the same Table, 25, that gender
appears to be a major factor as well. Were the
nunbers are substantially larger, it appears that,

again, the effect is seen in wonen but not in nen.
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I was wondering if you could showthat. | was

al so, again, interested in the agency's opinion on
this, and how nmuch of the gender race is interm xed
with snoking as a factor. |If you could kind of
talk a little bit nore about the subgroups.

DR. BRASS: You might as well add age to
that too

DR VILLANG First let nme show you the
anal ogous slides with regard to gender. Again,
will stress that the protocols were enrolled
wi thout restriction as to gender, although based on
some of the epideniology that you m ght have heard
about colds, they are certainly nore prevalent in
wonen whi ch probably reflects the enrollment in our
st udi es.

[Slide]

This al so shows the viral culture results
based on gender, also showi ng that both women and
nmen had a denonstrable effect in ternms of antivira
activity, culture positivity reduction on day three
compared to the placebo groups.

[Slide]

Wth regard to the primary endpoint, we
did the exact same type of analysis, |ooking at the

primary endpoint, pooling the studies together to,
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again, maxim ze the nunbers. 1In this instance we
see that wonen had the greater result in terns of
reduction conpared to placebo. The direction
clearly was also in favor of pleconaril in nen,

al t hough the magni tude of the change was not as

| ar ge.

We attenpted the same Cox regression
analysis to see if that could denonstrate
significant differences between those groups. W
did not find that difference in that particular
anal ysi s.

You al so nentioned snmoking as well. \What
I would Iike to do is just give an overall view,
again, of our ability to try to discern which of
these vari ables, prestratified variables and
denogr aphi cs m ght have had influence on the
primary outconme neasure

[ Slide]

This slide denonstrates, again, our
attenpt to use a Cox regression nodel to eval uate
each of these variables in turn as to whether or
not there was effect on the treatnent efficacy of
pl econaril. As shown here, |ooking for any p val ue
that showed significance, the interaction was

positive only for snoking status, suggesting that
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of all these variables, including denographics,
that was the one that clearly had an effect on
treatment outcome based on the primary efficacy
endpoi nt ..

DR. HAMVERSTROM  Qur anal ysis pretty much
confirns the sponsor's analysis. W did have, if
you renenber, a slide up there crossing gender with
smoki ng and there didn't seemto be a three-way
interaction of treatnent, gender and snoking. The
absence of effect anobng snokers was about the sane.
There is a snaller effect in nales estimted, but
it is still positive. There is not enough N to get
a p value and say that it is small at 0.05 even
when you pool the two studi es together because,
remenber, only a third of the patients are mal es.

We didn't look that nuch at age, but there
is not that nuch variation in age. Mdst of these
peopl e are working age adults. There are not that
many el derly and there are no children

DR GULICK: Dr. Englund and then Dr.
Wong.

DR ENGLUND: Yes, | wanted to discuss a
little bit nore about the diagnosis, specifically
the PCR di agnosis you used. Although it was not

for the prinmary endpoint, in fact, slide after
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slide you have shown us is showing culture as an
i ndi cative endpoint. In fact, culture was only
attenpted when PCR was done. | amnot an expert in
rhinovirus PCR but, in fact, based on what | do
know about sonme of the TagMan systens, you have
chosen a | ower threshold of 0.1, | believe, and
doing it for 60 cycles, whereas nost of, at |east
the flu things, have been 45 cycles. So perhaps
coul d sormeone di scuss the nethodol ogy and why this
was done, and if there was even a subset anal ysis
if there are any culture positive with PCR

DR. MCKI NLAY: Right, we can show you the
clinical data by subset by culture positives. But,
first, let ne have Dr. Collett conme up and talk
about the assays.

DR COLLETT: Marc Collett, virology,
Vi roPharma. The TagMan assay that you are
specifically referring to, we used a 60-cycl e assay
run. All the performance data were generated using
that cycling run. W have denobnstrated that the
results fromboth the perfornmance eval uati ons and
suppl enentary testing, which may not have been
provided in your book, indicate that the TagMan
assay maintains its high level of sensitivity and

specificity throughout the cycles.
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[Slide]

Shown on this slide is a breakdown by
cycle, and confirmation by cycles of TagMan
positive sanples, grouped here at |ess than 20
cycles, 30 cycles, 40 cycles, 50 and 60 cycles,
showi ng the nunber of TaqMan positive sanples in
this collection of clinical specinens tested from
the three studies. The confirmation rate by the
i ndependent RT-PCR assay, which uses different
prinmers and is a different nmethodol ogy, the assay
agreenment is quite high. The assay agreement is
hi gh across all levels of CT values or threshold
crossing values. So it appears that the
specificity is maintained at the higher cycles.

DR. ENGLUND: But you have no culture

data. In fact, there are study sanpl es which n ght

i nclude patients receiving therapy or not receiving

therapy. Correct?

DR COLLETT: Yes, these are baseline
sanpl es.
ENGLUND: On, this is baseline?

COLLETT:  Yes.

3 3 3

GULICK:  Dr. Atmar?
DR. ATMAR In the description of the

assays in the application the ELOSA was said to be
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nore broadly reactive an assay. There really
aren't any data describing what the relative levels
of detection of the two assays are in terns of
amount of viral genome. Do you have information
about that for us, and what is your explanation for
the apparent | ower nunber of positives in the ELOSA
col umm conpared to the TagMan col um?

DR COLLETT: Are you referring to these
particul ar data, here?

DR ATMAR | amreferring to these data
in terms of conparison of the Tagvan to the ELOSA
and then just a question about what the relative
| evel of detection is in terns of the nunber of
genoni ¢ copi es per sanple need to be present.

DR. COLLETT: Let ne first start with the
spectrum of detection by the two assays because
that differs slightly. As we get that slide up
for the TagMan assay the primers were derived based
on an anal ysis of rhinovirus sequences. So the
TagMan assay turns out to be nore rhinovirus
specific than nore broadly cross-reactive to
pi cornavi rus enconpassi ng both rhinoviruses and
ent er ovi ruses.

[ Slide]

Shown here, the TagMan assay identified 89
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percent of the 101 prototypic serotypes but very
few enteroviruses, whereas the ELOSA, using the
different primer set, was able to detect all the
prototypic viruses, both the rhinoviruses and the
ent er ovi ruses.

CGoi ng back to the assay agreenent between
the two assays, there is sone di sagreenent, as
shown in the previous slide, that could relate to
differences in the viruses that were being
detected, as well as differences in the efficiency
of the two assays since they are using different
primer sets and, actually, different assay
t echnol ogi es.

DR ATMAR  But ny question is how rmuch
viral genome per mL or per sanple needs to be
present? You use 1B | guess --

DR COLLETT: W use the 1B as a standard
but we have al so | ooked at five prototypic
serotypes and | ooked at the lower limt of
detection, which | believe is what you are asking.

[ Slide]

This slide is showing it for the TagMan
assay in two units, either the traditional or nore
customary PFU, which these viruses are all

quantified by. W see that the lower Iimts of
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detection are less than PFU. |If we then calcul ate
based on estimati ons of absolute RNA quantities, we
get, as you can see, a variation of genone
detection sensitivities across the five serotypes.
Thi s doesn't appear to be unexpected. W would
expect this type of diversity due to their genetic
diversity as well

DR. ENGLUND: But just one nore follow up
t hough, but that assay is done using viruses grown
in tissue culture, or sonething like that.

DR COLLETT: That is correct.

DR. ENGLUND: My other concern about all
this is you are using frozen nmucus collected in
Saran wap or other nethods, and do you have any
data? There is actually good data about the
inactivation with the thick mucus of other viruses
and | just haven't seen any data on rhinoviruses.

DR. COLLETT: Excuse ne, other viruses?

DR ENGLUND: Oher viruses when TagMan
procedures are used, that it will actually limt
the detection by PCR So | am concerned because we
are getting an endpoint -- not an endpoint, excuse
me, but we are analyzing our data and we are al
thinking critically based on the culture results

which are determned by PCR, for which | see no

file:///C|/WP51/WPFILES/0319ANTI.TXT (127 of 266) [4/2/02 11:17:30 AM]

127



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

good standardi zati on or even increased data on the
met hodol ogi es.

DR. COLLETT: The data collection paradi gm
was that individuals were evaluated for PCR
positivity and then those individuals were
subsequently cultured. Based on performance
eval uations prior to the pivotal studies, we did an
assay agreenent analysis, a three-way conpari son of
all the assays to determ ne what nunber of virus
culture positives we mght get outside of the
TagMan detection sphere, and that turned out to be
quite low. This was an eval uation of 855 baseline
sanples fromthe 032 study. There, we found 0.6
percent of the sanple were virus culture positive
but scored negative by both RT-PCR assays. So we
woul d have m ssed sone patients in the pivotal
trials because we didn't do virus culture on all
sampl es, but we estimate that would be a very | ow
nunber, approxi mating about six to eight
i ndi vi dual s.

DR. ENGLUND: But in that early study, how
were those sanples collected? Wre those washes as
opposed to nucus bl ows?

DR. COLLETT: It was bl own mucus

collection, very simlar to what was done in the
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pi votal studies.

DR. ENGLUND: | thought the pivota
studies were done two different ways. No? They
were done both w th nose bl ows?

DR MCKI NLAY: Right, it was bl own nucus
in study 32 and a swab was taken --

DR, ENGLUND: Yes.

DR, MCKI NLAY: -- of the sanple, whereas
in 43 and 44 the whol e sanpl e was taken

DR GULICK: Ddw get to all your
questions, Dr. Englund? | thought you had one
nor e

DR ENGLUND: | did, but now | have
forgotten it. You can go on.

DR. GULICK: Thanks. Dr. Wng and then
Dr. DeGuttol a.

DR WONG | want to return to the safety
profile of the drug. | think | have a reasonably
good flavor for the efficacy, but | was concerned,
when | read the book and then al so during the
presentation, about the possibility that this drug
really may cause excess uni ntended pregnancies in
wonen taking oral contraceptives. Wen | |ooked at
the data that would really bear on that question I

couldn't really make an assessnent for nyself
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because sone of the denonminators, for exanple, were
m ssing in some of the groups. | was wondering if
you could reassure ne that that is not the case.
mean, show us the data that bears directly on that
poi nt .

DR. MCKI NLAY: First | will ask Dr.
Villano and then we have an expert in our mdst,

Dr. Mshell, who can comment on this as well.

DR. VILLANG Specifically, | would like
to review again the data that we presented with
regard to the pregnancies that occurred in both the
five- to seven-day treatnent studies and then
distinctly in the six-week prophyl axis study.

[Slide]

This slide sumari zes the pregnancies that
occurred in all five- to seven-day treatnent
studi es that were conducted with pleconaril. Anmong
pl acebo patients there were 1500 worren, 303 of whom
were using oral contraceptives. There were four
pregnhanci es reported in this group, one of which
occurred in an oral contraceptive user. Anmong the
patients receiving pleconaril the nunber was
greater, 415 wonmen were using oral contraceptives
during any of these studies and there were two

pregnanci es, neither of which occurred in wonen who
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were using oral contraceptives.

As presented earlier this norning, we
don't have outcome on this particular woman. W
tried several tines. The patient refused foll ow up
despite several contacts.

[Slide]

In distinction, the incidence in the
si x-week prophyl axi s study obvi ously enconpasses a
| onger treatnent period and foll owup period. This
slide shows these results. On the top, we see the
pl acebo patients. | can reiterate the nunbers
here. W have approximately 100 wonmen on ora
contraceptives in each of the first two groups. |
amsorry, they are not on the slide, but
approxi mately 100 wormen on pl acebo; approxi mately
100 on 400 ng once a day; and approxi mately 60 on
400 ng BID. The pregnancy rate is shown here. W
had one in the placebo group, one in the 400 mg Q
day group and five in the 400 ng BID group, and
this is where we had two pregnanci es that occurred
in women who were receiving oral contraceptives.
One had an el ected abortion; one is still ongoing,
outcone to be determined in several nonths

Specifically with regard to any

inplications as to pleconaril's effect on the
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efficacy of oral contraceptives, we find that our
data are actually fairly limted with regard to
nunbers to make conclusions. But | would like to
invite Dr. Mshell to conme up and conment on these
results.

DR. M SHELL: Thank you. Good norning,
everyone. M nane is Dan Mshell. | amthe
prof essor and chairman of the Departnent of
ohstetrics and Gynecol ogy at the Keck School of
Medi ci ne, University of Southern California.

I would just like to start off by telling
you my qualifications for commenting on this.
have been involved with contraception as ny main
area of interest since | entered academ c nedicine
in 1963. | have been a consultant to the
Popul ation Council in New York and am a consulting
senior scientist to them That is the organization
that devel oped the copper T intrauterine devices,
as well as the Norplant inplantable contraceptives.
| have al so been a consultant to the Wrld Health
Organi zation on their contraceptive devel opnent
programin the 1970's. | edit the nmedical journa
Contraception, which is a nmonthly journal, and
since its inception in 1970 | have been the editor

inchief. It is a peer reviewed journal dealing
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exclusively with contraception. | have al so
chaired the NI H synposi um on contraception that was
hel d here, in Bethesda, |ast sunmer, and | have
witten chapters on contraception for nunerous

medi cal texts, including Cecil's textbook of
medi ci ne.

I would like to just tell you about ora
contraceptives. They are conposed of two steroids,
progestin which is the steroid in the ora
contraceptives that is mainly responsible for their
contraceptive effect. Wat progestin does is
inhibit the md-cycle LH surge which is a stimulus
rel ease of the egg fromthe follicle so ovulation
doesn't occur. The progestins have been used by
thensel ves as very effective contraceptives. There
is an injectable agent which is a progestin, which
has no estrogen and is extrenely effective in
preventing pregnancy.

The inplants that | just nentioned are
al so conmposed of just progestins. There is no
estrogen, and they al so have an extrenely high
effectiveness rate. Both of these types of
progestin only contraceptives have failure rates
| ess than hal f of one percent per year.

The progestins al so prevent pregnancy by
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secondary nechani sns, keeping the cervical nucus
such that the sperm doesn't ascend to the upper
genital tract to fertilize the egg, and also alters
the endonetrium suppressing the growth of the
gl ands whi ch make the gl ycogen whi ch supports the
growt h met aboli sm of the blastocysts while in the
endonetrial cavity so it really prevents
inmplantation if fertilization happens to occur

The other steroid in oral contraceptives
is estrogen. In nost conbination ora
contraceptives there is an estrogen and it is
called ethinyl estradiol. It is a synthetic
steroid. There are a couple of pills that are
progestin only pills but they are not used very
frequently but they are fairly effectiveness, |ow
dose progestins. This estrogen in the ora
contraceptives, its main action is to maintain the
endonetrium and prevent internmenstrual bl eeding and
to prevent bl eeding except after the pills are
stopped and then the woman has wi t hdrawal bl eedi ng
for several days. The estrogen also has a
contraceptive nmechanismthat inhibits follicular
growt h by suppressing FSH, but its nain effect is
mai nt ai ni ng the endonetrium

This agent, pleconaril, stinmulates the
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enzyne that hel ps netabolize the estrogen, ethinyl
estradiol. That is why the area under the curve of
ethinyl estradiol is reduced. There is increased
met abol i sm of the estrogen. But it has really no
effect on the progestin in the study. That is to
be expected because of the mechani smof action of
the enzyne and how t he estrogen and progestin are
met abol i zed differently.

[ Slide]

Let me just sort of summarize what | have
said. The main action of the steroids in the ora
contraceptives, progestin, is to inhibit ovulation
That is the way it works, it inhibits the LH surge
and t hickens the nucus. So progestins alone are
contraceptives and this agent does not interfere
with the nmetabolismof the progestins. So, | would
expect it to not have any effect on contraceptive
efficacy. The nunbers we saw, as far as
pregnanci es, are pretty reassuring. In the 400
worren who used the oral contraceptives and were
taking pleconaril for five to seven days there were
no pregnancies. That is really quite reassuring to
ne.

In the six weeks there were two

pregnanci es. The nunbers are really small, and
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typical use of oral contraceptives, in contrast to
the studies that were subnmitted for the approval to
the FDA in which the pregnancy rate was around one
preclinical, in typical use in the first year the
failure rate of conbination oral contraceptives is
around five percent. Those are studies that were
done by Jim Trusseller, published in Contraceptive
Technol ogy, based upon national surveys of famly
growt h

The estrogen's nmamin nmechanismis to
decrease the breakthrough bl eedi ng or
intermenstrual bleeding. It also inhibits
follicular growth. So by decreasing the |evels of
estrogen, one will have an increased incidence of
i ntermenstrual bl eeding, which is what has been
found in the studies of short-termand |long-term
use.

[ Slide]

Just to remind you of the interaction
study in which an oral contraceptive was given
alone, in the yellow line, and then after six days
of pleconaril another single tablet of ora
contraceptives, and this is the estrogen show ng
significantly reduced levels in the circulation

Then pleconaril was given again at one and two days
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thereafter and showed that there was still a
decrease in estrogen |levels, decreased area under
the curve. Therefore, one woul d expect an increase
i n breakthrough bl eedi ng which was observed in the
clinical studies

[ Slide]

If we | ook at the progestin, | think this
is what is reassuring to ne because this is what
prevents pregnancy. You can see that these two
curves are superinposable. It is the sane study.
This is progestin levels, and the yellow and bl ue
| ines are superimnmposable even after two nore days
of pleconaril, after giving it on the six day. So
| amreally reassured about this data and the
phar macoki netics. This agent will be associated
with an increased incidence of internenstrua
bl eedi ng, which is nore what we call a nuisance
side effect. It is really not a health side
effect. Wonmen don't |ike to have unschedul ed
bl eedi ng, but as the dose of estrogen has declined
in oral contraceptives formul ati ons there has been
an increase in the incidence of internenstrua
bl eeding. Wth the | ow estrogen dose pills that we
have today, the lowest that is approved in the

United States and marketed is 20 ncg of estrogen
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and about ten percent of the wonen have

br eakt hrough bl eeding or spotting. As | said, it
is an annoyance but it doesn't cause anem a,
doesn't need bl ood transfusion. As shown in the
studi es, no wonan di scontinued use in the five- to
seven-day study because of abnormal menses.

There is a drug marketed in Europe with 15
nmcg of ethinyl estradiol, 25 percent |less than we
have here. It is not marketed in the United
States, and one of the reasons is because it has a
| ot of breakthrough bl eeding. But | have to say
that it is still effective as a contraceptive
because it has sufficient progestin to prevent
preghancy. So that is my interpretation of the
data. | appreciate the opportunity to address it.
If you have further questions, | will be happy to
answer them

DR. GULICK: Could we al so ask the agency
to respond to the sane question?

DR BI RNKRANT: Sure, | will begin with
that response. | think one thing we have to keep
inmndis that in the six-week clinical trial of
prophyl axi s wormen were re-consented to use a backup
barrier method during the clinical trial. So, it

is not just that we are seeing a handful of
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pregnanci es. W may have seen actually nore had
they not been re-consented to use barrier nethods
as a backup.

The other thing | wanted to nmention is we
don't really know how | ong this induction |asts.

We only have this drug interaction study of five
days. W don't really know how rmuch | onger it
goes, and how long it takes to recover. The
applicant will be conducting further studies to
hel p shed additional light in that area.

In addition, | just wanted to comrent that
the pregnancies that we saw were only in the
six-week trial period, and it is my understanding
that typically for oral contraceptive devel opnent
these trials are approximately a year long, with
|l ow | evel s of contraceptive failure rates and here
we are seeing failure rates after only six weeks.

MR. FLEISCHER: | would like to chime in.
The other thing is that in the five- to seven-day
treatnment trials there was no targeted questioning
of menstrual disorders and we nmay actually have
under-reporting because, if the woman had sone
br eakt hrough bl eedi ng she may not have thought it
was anyt hi ng because it was just part of her cycle.

We don't know. In the six-week study they were

file:///C|/WP51/WPFILES/0319ANTI.TXT (139 of 266) [4/2/02 11:17:30 AM]



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

specifically asked so we may actually have an
overestimation.

The other thing that is interesting in the
si x-week study is that there appears to be a dose
response. |If you |look at the once daily pleconari
and conpare that to the twice daily and conpare
that to pleconaril, it is increasing exponentially
as the dose of pleconaril increases.

The other thing in the five- to seven-day
treatnment trials is that there was no long-term
followup so we don't know what happened maybe a
month later with wonmen who rmay or may not have
gotten pregnant.

Then, in the pharmacoki netic studies the
sl ope remai ns decreasing at 48 hours when the
measurenents were made. As Dr. Birnkrant said, we
don't know when that plateaus and we don't know
when they come back

So, we agree that we don't have hard data
to know what the risk is, but we believe there is a
potential risk that has to be dealt with somehow in
the | abeling and conmunicated to patients in a way
that they would not freak out.

DR. GULICK: People had a couple of

foll owup comments. Dr. Wod and Dr. Kumar?
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DR. WOOD: One of the questions | had was
concerning potential repeat exposure to pleconari
after you had an initial exposure. Since the
half-life is so long, the question then becones is
there any idea, in terms of whether or not there
woul d be a continued reduced effectiveness of
contraception, if a wonan were to be re-exposed.
Let's just say she took a five- to seven-day course
as she would if she had a cold, and then maybe
devel oped cold synptons five weeks later or six
weeks | ater where conceivably the drug mght stil
be around fromher initial dosing. Could you
comment on that at all? Are any studies planned?

The other issue is in the studies planned
by the pharmaceutical sponsor of interactions with
oral contraceptive pills, there is only a BID dose
that is going to be studied, not a TID dose. It
didn't seemlike there was a TID dose of
pl econaril, which is the therapeutic dose in the
043 and the 044 studies.

DR. M SHELL: Could I just respond to the
agency's coment before that question is answered?
Yes, | agree that warnings need to be put in the
| abel i ng about the chances of increased bl eeding,

simlar to what occurs with other drugs such as the
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anti convul sants which sort of do the sane thing.
But as far as the nunbers of pregnancies, you are
dealing with two pregnancies in oral contraceptive
users. | nean, the Nis so small you can't really
make any conclusions about that. As | said, in
typical use of oral contraceptives the failure rate
is five per hundred wonen in the first year of use.
So, in six weeks, which is a quarter of that, it
would be a little bit nmore than one. You know, the
nunbers are so small we can't really interpret it.

DR GULICK: Dr. Birnkrant?

DR. BI RNKRANT: Qur consultant fromthe
agency, Dr. Leslie Furlong, will respond.

DR, FURLONG W th due respect to Dr.
M shell, | don't think you can actually use the
typical use rates in this setting. Dr.
Trusseller's typical use rates are based on
retrospective survey data where women were asked
for the preceding four years, nonth by nonth, what
they were using as a birth control nmethod. W are
tal king about a clinical trial here, and we thought
an appropriate conparator would be contraceptive
efficacy clinical trials in which we see actually,
on average, 0.7 pregnancies per 100 wonen per year

in all our currently approved products.
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The five-day studies, | don't believe,
were designed to detect pregnancies. The six-week
studies were nodi fied. There was a protoco
nodi fi cati on once the breakthrough bl eeding data
came al ong, and they were | ooked at fromthe
st andpoi nt of pregnancy detection. |In those
studi es we see no pregnancies in the placebo group
in patients who were on oral contraceptives. W
see none on the | ow dose pleconaril group on ora
contraceptives, and we see two in 156 wonen who

were using pleconaril and oral contraceptives.

We agree that the nunbers are too small to

state anything with statistical significance,
however, it is interesting that we see none in

pl acebo, zero also in the | ow dose pleconaril and
two as the dosage increases. |In addition, we, at
t he agency, are not as sure about which of the two
components of the conmbination birth control pills
is responsible for efficacy. W believe it is an
interaction. | don't believe that the progestin
only pills are sinply watered down versi ons of
conbi nation oral contraceptives for many reasons.
One obvious reason is that the progestin only pills
are taken on a daily basis. There is no seven-day

wi ndow of non-use. The conbination ora
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contraceptives nust continue to be effective

t hrough a seven-day wi ndow i n whi ch wonen are not
taking the pill. So there is a very |arge

di fference there.

In addition, we know that ethinyl
estradi ol induces sex hornone binding globulin,
which is a protein to which man of the progestins
are highly bound. W don't reach steady state
| evel s of norethindrone in some of our pills unti
they have been taken for two weeks. So, a single
dose midazol am study is not adequate to address
even noret hi ndrone concentrations in an average
pill user.

So for those reasons we think there is
still concern about the two pregnhancies that were
detected in the six-week trials, and we think that
the drug should be | abel ed that way.

DR. GULICK: M. Fleischer?

MR, FLEI SCHER: You nentioned that you
agreed that information should be contained in the
| abel i ng about this interaction, should it be
approved. What would you recomend putting in
there? A mention in the adverse events section, a
precaution, a contraindication, a warning or a

bl ack box?
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DR M SHELL: Well, | would use sonething
simlar to what is in the anticonvul sant drugs.
believe it is in the warning section and also in
the patient package insert, as well as the
physician's insert. | guess it depends on whet her
you want to put a warning in against unwanted
pregnanci es based upon two pregnancies or not. |
still think that the data are very reassuring in
the initial study, the way the drug is being given
and al so the pharnacokinetics of the progestin. It
is not sonething that is going to cause a great
nunber of pregnancies, | don't think, if it
actual | y does enhance the pregnancy rate, and
don't think there is evidence that it does fromthe
data that we have right now.

DR GULICK: First Dr. Kumar and then Dr.
Wod. W got a little sidetracked.

DR. KUMAR First | want to make a conment
and then ask a question. | want to nove a little
bit away from pregnancy to internenstrual bl eeding.
You alluded to the fact that internmenstrua
bl eeding is nore an annoyi ng probl em than sonething
that is clinically worrisone. | think that is in
the context of which drug is given for what

indication. For an anti-epileptic that is given
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for a serious condition, then | would agree with
you, sir, that it is nore annoying and that the
benefits far outweigh the risk. But for sonething
Iike a comon cold about which we are tal king, the
i ntermenstrual bl eeding, in those circunstances you
are giving up one set of annoying conplaints for
anot her set of annoying conplaints. So, | do w sh
to point out a woman's perspective on that.

DR. MSHELL: | totally agree with you,
but | think nost of the internenstrual bleeding or
spotting doesn't require sanitary protection. |
think it has to be put in the |abeling, as the
agency said, that this does occur

DR. KUMAR  You certainly have nore
expertise than | ever had but | just wanted to
poi nt out ny view.

The second thing, and this is to M.
Fl ei scher, 1 just wanted to make sure | understood
fromthe briefing docunment and fromthe slide that
you showed on nenstrual disorders, is there nore
i ntermenstrual bleeding in patients who took
pl econaril but did not take oral contraceptives?
That is the way | understood it.

MR FLEI SCHER: No

DR, KUMAR  Even patients who did not take
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oral contraceptives, was there increased
i ntermenstrual bl eeding?

MR. FLEI SCHER: In the six-week study?

DR. KUMAR I n the prophylaxis study, yes.

MR. FLElI SCHER: Renenber, they becane
targeted adverse events. So it is possible that
worren, when they started to ask about them they
answered nore positively. It ran about 13-16
percent across the pleconaril and pl acebo arns.
That was very consistent across the three arns in
non the non OC users.

DR. M SHELL: But in wonen taking ora
contraceptives in the placebo armthere was no
i ncreased internenstrual bl eeding than in wonen
taking pleconaril. The incidence was the same. In
the wonen taking pleconaril and on pl acebo the
i nci dence was the same, identical

DR. KUMAR In the prophylaxis study, in
worren not taking oral contraceptives was there an
i ncreased internenstrual bleeding in the pleconari
arn?

DR. M SHELL: You probably ought to | ook
at the data.

DR. VILLANO There were several questions

of a related nature. Let ne just address the
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|latter and we may want to cone back to the forner.

I am going to show a slide that depicts al

menstrual disorder events in both the five- to
seven-day and the six-week prophyl axis studies.
woul d like to divide the wonen into those who were
recei ving any estrogen or progestin conponent of
any kind. W further subcategorized those wonen
into those who were receiving an oral contraceptive
and those who were receiving any other estrogen or
progestin conpounds, such as hornone repl acenent or
Depo- Provera and those who were receiving no
estrogen or progestin of any kind, to show you the
di fference between those groups.

[Slide]

To your specific question, | will focus on
the right-hand of the slide with the |onger-term
followup in the sex-week prophylaxis study. Anobng
all wonen in the six-week prophyl axis study the
three groups are shown here. The incidence of any
menstrual di sorder ranged between 21 and 32
percent. The differences clearly lie in the ora
contraceptive use group, with a difference of
between two and three tinmes greater incidence in
those receiving pleconaril.

O note, of those receiving any other
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estrogen or progestin, there were actually no

epi sodes of nenstrual disorders in those who
recei ved pleconaril; three in those receiving

pl acebo. Anong those wonen who were receiving no
estrogen or progestin of any kind, the rates are
shown here, between 18 and 21 percent, with no
significant difference. | think that was the
quest i on.

DR. KUMAR  Thank you.

DR GULICK: Dr. DeGuttola?

DR. DEGRUTTOLA: | just had a technical
question on the subgroup anal yses of how the
estimate or how the testing of the consistency of
results across subgroups was done. Was that a test
of interaction between the subgroup and question
like sex or the effect and question |like sex and

treat nent ?

DR MCKINLAY: | will ask Dr. Hudson to
come up.

DR. HUDSON: Good norning. Spencer
Hudson, biostatistics ViroPharma. | would like
slide 1812.

[Slide]
These are the results of a series of Cox

regression nodels that were used to | ook for
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i nconsi stency between the effect of treatnent and
the individual subgroups. Al these were done on
the pool ed data so we maxi m zed t he power of these
tests. The first one we did was sinply | ooking at
the consi stency between treatnent effect in the two
studies. You can see here that that is not
significant.

DR DEGRUTTOLA: Could | ask what you nean
by consistency? Was there an interaction term a
study by treatnent interaction ternf

DR. HUDSON: Exactly, yes. Then we went
down to the two prespecified strata of snoking
status and cold nedication, and then we followed up
with the three denpgraphic variables, age, race and
gender. O all those tests, only the snoking
status cane out as being significant.

DR DEGRUTTOLA: | just want to conment |
think that is the appropriate way to look at it. |
get a little concerned when people | ook at subgroup
anal yses and say for certain groups it |ooks
significant, a p value less than 0.05, and for
other groups it |ooks not significant because the p
value is greater than 0.05. | just want to point
out that even if the predictor in question has no

effect, like gender for exanple, just by chance you
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are going to see that situation arising. So |
think that those results are interpretable.

Then, | have one question for the agency.
There was a coment of an exponential increase by
dose, | believe, in the prophylaxis study for the
risk of bleeding, I think it was. | just wanted to
comment, if that was referring to the slide that
was on imredi ately previous to this.

MR. FLEI SCHER: | used exponential w thout
an exponent. It was a big increase between what we
saw in the placebo conpared to pleconaril once day,
to pleconaril tw ce a day.

DR DEGRUTTOLA: Is that referring to the
Tabl es 46 and 47?

MR. FLEI SCHER: What page was that?

DR DEGRUTTOLA: It is page 98 in the book
and Dr. Hammerstrom just told ne the | ower slide on
page 17.

MR, FLEI SCHER: Do you have it? Are you
happy?

DR. DEGRUTTOLA: Yes. | assune the
increase you were referring to was in OC users,
menstrual disorders going from 27 percent to 58, to
81 percent.

MR, FLElI SCHER:  Yes.
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DR DEGRUTTOLA: Thank you

DR, MCKI NLAY: Dr. Wod, | apol ogize. W
didn't answer one of your questions.

DR WOOD: My concern was about
i ndi vi dual s who nmay get repeated doses of
pl econaril, with the long half-life, who are taking
oral contraceptives.

DR MCKINLAY: | will ask Dr. Rhodes to
come up. Dr. Cooper? Ellen had a coment first.

DR. COOPER. First of all, regarding both
the increased incidence of spotting and
br eakt hr ough bl eeding i n wonen on ora
contraceptives and pleconaril, and al so the concern
about decreased contraceptive efficacy, again, it
is inportant to differentiate between five-day
treatnment and the six-week study.

In terms of Dr. Wod's question about
repeated dosing, let's say a nonth later a woman
takes five days of pleconaril and then a nonth
| ater gets another cold and takes another course of
treatment, the half-life, the long half-life is the
termnal half-life. As Dr. Rhodes showed, for the
initial half-life the levels really fall off quite
quickly. So, there really are very |low | evels.

They are there but they are very | ow for prol onged
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periods of time. So, we really wouldn't expect any
substantially different effect with the second
course a couple of weeks or a nonth later.

I would just like to say that we
certainly, at ViroPharna, agree that the nunbers
are small in terms of the pregnancies both in the
five- to seven-day and in the six-week. W do have
two pregnhancies in wonen taking oral contraceptives
and pleconaril in the six-week study. But | think
that we can't draw concl usi ons one way or another,
absol ute concl usi ons one way or another fromthis
dat a.

We certainly agree that there is a need to
| ook at the duration of the increased induction of
the enzynes, and we are in the process of doing
that. W also certainly expect to include in the
| abel i ng advice to physicians and to patients to
use a backup formof birth control

DR. WOOD: So how | ong woul d you reconmend
that they use that backup formof birth control if
they had a single course of pleconaril?

DR COOPER  For a minimum for the
remai nder of the cycle. Wether we woul d recomrend
it for an additional month woul d depend on the

outcone of the study in terns of |ooking at the
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duration of the induction of the CYP3A enzynes.

DR GULICK: Dr. Reller, then Dr. Sun

DR. RELLER: This will be for Dr. Cooper
Dr. Hayden or anyone they choose. The primary
endpoi nt in snmokers versus non-snokers, could you
explain again why it seens that the snokers who get
pl econaril have prol onged synptons that are at
about the sane magnitude of the people who are
non- snokers had a decrease in synptons? \What is
t he pat hophysi ol ogy of that relative to placebo?

DR MCKI NLAY: Dr. Villano?

DR VILLANO In terns of the results we
have seen in snokers versus non-snokers, what we
started with in our anal yses was | ooking at the
results showing that we do, in fact, have antivira
efficacy in both subgroups, as denonstrated during
the primary presentation. However, we did anal yses
to try to understand why that antiviral activity
did not translate into efficacy in the primary
endpoi nt which required that all synptons be at
least mild and, in fact, rhinorrhea resolved to
absent .

In reviewing this, we considered the
natural history that is known about snokers and

non-snokers in terns of their synptons of the cold.
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Snokers are known to have col ds associated with
greater mucus production and are al so known, at
baseline, to have nore chronic synptonms, such as
rhinitis and cough. W hypothesized that the
primary endpoint in particular that was utilized in
these studies, which required all synptons to be
mld and at | east the rhinorrhea to be resol ved
conpl etely, may not be the best endpoint to anal yze
the efficacy that may be seen in snokers. W
showed earlier that the synptons score is reduced
early in the course of illness. That is a post hoc
anal ysis and, again, we did not denonstrate
efficacy in the primry endpoint.

In terms of your specific question
regarding the differences between the pleconari
and the placebo groups, basically we are cautious
about conclusions in this subgroup in that there
were only 28 percent of patients who were, in fact,
smokers. Wile we can conclude that we don't see
any efficacy in the primary endpoint, we cannot
further differentiate that magnitude of change
bet ween the two groups.

DR GULICK:  Fol | ow up?

DR. RELLER: Another thing that was

par adoxi cal, at least for nmy assessnent, is slide
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16 that was shown by the agency that |ooked at tine
to primary endpoint, conparing those whose isol ates
were susceptible or resistant to pleconaril. |
don't knowif it is possible to put that up

DR, MCKI NLAY: We actually have the sane
slide that they do

DR RELLER. It is slide 16, on page 6 of
t he handout fromthe agency.

[Slide]

DR MCKINLAY: This is a little different
format but it is the same thing.

DR. RELLER: So the question is in the
susceptible isolates, those patients given
pl econari|l had decreased duration of synptons,
whereas in the non-susceptible isolates there was
actually an increased duration of synptons. Wy
m ght that be?

DR. VILLANG W can specifically | ook at
this group of 13 percent overall of subjects who
had baseline isolates that were non-susceptible to
pl econaril. Not only were, obviously, these groups
relatively small, in which case the primary
endpoi nt val ue i s sonmewhat sensitive because of the
smal | nunbers to the median, but also we found

smal | inbal ances in the percentage of patients who
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were snokers, an excess of patients on pleconari
versus placebo, and al so slightly higher baseline
total synptom scores in those in the pleconari
group conpared to the placebo group. Again,
probably the | argest influence on this is the
relatively anomal ous | ow duration of illness as
determned in the placebo group which is probably
sensitivity to the relatively | ow nunbers of

subj ects in those categories.

DR RELLER If one | ooked at the
susceptible strains, one would be trying to infer
that if you got an agent that is active it works.
But is it just small nunbers? Just |uck of the
draw that those patients with resistant strains who
recei ved pleconaril actually had nore synptons,
greater persistence of synptons? How do you get
t here?

DR. ENGLUND: Did you identify what those
viruses were? | nean, we have kind of a |ack of
know edge if they were even rhinoviruses versus
enteroviruses. At |east those specinmens, do we
know what those were?

DR MCKI NLAY:  Well, we tested a
cross-section and actually sequenced the viruses.

O the subset we tested, 99 percent were
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rhi novi ruses.

DR ENGLUND: O these resistant ones?

DR, MCKI NLAY: Well, no, they were a
subset of what we tested. Marc Collett, could you
conme up?

DR COLLETT: In the conbined studies
there were 95 patients who were infected with
viruses that were not susceptible. W are in the
process of |ooking through those and we have recent
data on the sequencing of anplicons derived from
those viruses. W have sequenced, | believe, about
44 of themso far and they are all rhinoviruses.

DR GULICK: Dr. Schapiro, follow up?

DR. SCHAPIRO Along those lines, it did
seem quite inpressive that there was about a
four-day increase. Russ, you nentioned earlier
that the vehicle there is anirritant. | think you
mentioned also to the respiratory tract. Ws there
any consideration that if the virus is not
sensitive there is some background irritation? |
think you said there is a concentration of the drug
in the epithelium Wy are we seeing in sone cases
an additional effect?

MR. FLEI SCHER: We didn't really | ook at

t he vehicl e.
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DR GULICK: Dr. Sun and then Dr. Atnar.
DR. SUN: | have two questions. The first
is actually continuing this thread. Wat struck ne
is that you seemto have two sets of resistant
viruses, those that are present at baseline and
those that are post-baseline, and it sounds like
you are doing sone genotypic analysis. But from
your prelimnary data, do you identify differences
in the nutation patterns in those two sets?
Because it is striking that the clinical course of
the baseline resistant viruses appears to be | onger
than either the sensitive virus treated with
pl econaril or placebo, whereas, as you referred to
in your presentation, the post-baseline resistant
vi ruses may have perhaps trended towards a shorter
course. You evoked at that tine an argunent about
reduced fitness. So thereis alittle bit of a
di sconnect here which could potentially be sorted
out by sone genotypic analysis. | think it is an
i mportant question because you have a fairly high
rate of treatment emergent resistance. So, with
successi ve seasons of use you might induce actually
a popul ation preval ence of resistant virus. So, it
is inportant to know the biologic characteristics

of that virus. Then | have a second question
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DR MCKI NLAY: Dr. Collett?

DR. COLLETT: |Indeed, | am happy to have
the opportunity to clarify the viruses that we were
observing that have reduced drug susceptibility to
pl econaril. |Indeed, there are two types of viruses
that we have been referring to. Those are viruses
that are observed at baseline that are not
susceptible and these are naturally occurring
viruses that turn out to be just not susceptible.
They are picornavirus viruses or rhinoviruses.

Then there are the viruses that are identified in
patients that are treated with pleconaril that
appear post-baseline in individuals that are
infected at baseline with sensitive viruses.

[ Slide]

In referring to that group of viruses, as
was indicated earlier, we identified 28 individuals
in the conbi ned studies that had viruses that
exhi bited greater than ten-fold change in drug
susceptibility relative to their baseline sanples.
It is inportant to note that these viruses actually
preexi st in the baseline sanples at a | ow
frequency. W know this because workers have done
this in working with these types of inhibitors in

the literature, and we have done this with
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pl econaril and we have actually done it with
patients in the pivotal trials. If we |ook at
suscepti bl e virus popul ati ons at baseline, we can
find these types of viruses that have reduced drug
susceptibility.

[ Slide]

If we go on to slide 1760 and conti nue
| ooking at the sanples fromthe 28 patients, we
find that 21 of the 28 are still susceptible to
pl econaril, with a nedian |1 C50 val ue of 270 ngm niL.
So these woul d expected to be inhibitable at
readily achi evabl e pl asma concentrations. There
are seven that are no longer inhibited by
pl econaril at the highest testable level in the
cell culture assay. W have gone on to
characterize these viruses and we are still working
inthis area, but it is inportant to note, which
has been shown earlier, that these patients had no
unusual clinical outcone.

[Slide]

If we go on to slide 1440, we have gone on

to characterize these viruses both nolecularly and
physically. W have so far sequenced 22 viruses
with reduced drug susceptibility post-baseli ne,

sequenced across the drug binding pocket, and we
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find a very interesting, very clear story. There
are two amino acid positions that appear to be
changed relative to the baseline sequence in these
patients, and that is at position 98 and 122 and we
find two other viruses at position 180. The

| ocation of these mutations are all in the drug

bi ndi ng pocket.

[Slide]

I showin this rendition or depiction of
the drug binding pocket the position and | ocation
of these nutations, and how they inpinge on
pl econaril. |Isoleucine 98 is at the top of the
drug binding pocket into which pleconaril is
integrated, and interacts with the isoxasole ring
of the conpound. |soleucine 122 is below, at the
bottom of the pocket, also interacting w th phenoxy
ring. Serine 180 actually causes a change in the
position of the two adjacent am no acids, causing a
distortion of the pocket. By substituting |arger,
bul ki er ami no acids at these positions, such
met hi onine, it inpinges in the pocket, thus,
preventing or decreasing the affinity of the drug
for the binding pocket, thus, explaining the neans
by which these viruses are now | ess susceptible to

pl econari | .
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If we | ook at the physical characteristics
of the viruses with these nutation in the drug
bi ndi ng pocket, we find that in 29 of the 30 cases
that we have evaluated so far fromsanples fromthe
pi votal studies, in those cases the viruses are
more labile to acid exposure.

[ Slide]

Here we show an exanpl e of the baseline
virus isolated froma patient and its infectivity
i nactivation as a consequence of exposure to
decreasing pH, and in two isolates a 122 nutation
and a position 98 nmutation. You see the
instability of the virus under these conditions.

These observations are totally consistent
with all preclinical data in studying viruses that
we have selected in cell culture that are of
reduced drug susceptibility to pleconaril. It
seens that they all have nutations in the drug
bi ndi ng pocket and in large part at that position,
98.

[ Slide]

In patients that we have observed with
these viruses, again, there seens to be no unusua
clinical outcone. The ami no acid changes are all

in the drug binding pocket. The viruses are al
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unstable, either fromclinical studies or the
preclinical work that we have done. So it appears
that the devel opnent of reduced drug susceptibility
as a consequence of pleconaril treatnment results in
a virus that is less stable and likely to be |ess
competitive in nature.

Wien we | ook at these viruses in an ani nal
nmodel, sonme of the in vitro viruses, in particular
the Coxsackie virus that have these nmutations in
the drug binding pocket, we find that those viruses
are attenuated for replication in the animl nodel,
as well as attenuated for virulence in that nodel
So, it appears that viruses acquire the reduced
drug susceptibility are definitely enfeebl ed, as we
can tell with data to date. So, we feel that the
treatnment energent viruses don't pose any threat to
i ndi vi dual s.

DR GULICK: A followup fromDr.

Schapi ro.

DR SCHAPIRO | would disagree with that
comrent. | think there is a concern. |If these are
viruses which are seen in wild type and these are
vi ruses which have specific nutations, | don't
think we can assume that they are not going to be

pat hogenic. | think that fromother nodels in
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viruses and bacteria we have seen nutated
resistance, and | think we have had bad experiences
assunming that these viruses woul d not be
pat hogenic. That is the nodel we have consistently
seen when we have hoped that these would be
crippled pathogens. It is also not surprising that
for the first treatnent you would still have the
sane outcone if this was an energing resistance
whi ch happened after a couple of days of treatnent.
So, | would like the conpany to address a
concern that | have, that this is a high rate of
generation of nutations which in viruses that have
these mutations or that are resistant we do not see
an effect. | think that the fact that there is
possi bl e cross-resi stance to ot her conmpounds t hat
work with a simlar nmechani smof action, and here
we are giving it for a minor indication -- if these
are viruses which are now resistant and ultimately

we do devel op nore potent conpounds agai nst serious

infection by the picornavirus, | think this is an
i ssue which is very concerning to me. | would |ike
that to be addressed. | mean, wouldn't there be a

potential that by treating a relatively mld
di sease -- we repeatedly see one nillion infections

a year in the States -- after a few years we
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generate a nutant popul ati on against not only this
conmpound m ght not work but other compounds, and if
we have serious infections down the road we won't
be able to treat them That is a concern | would
l'i ke to hear addressed.

DR. GULICK: Let me hold that. Let's
resist the tenptation to junmp into discussion and
just finish up off the question and answer session
this morning. That will be one of the topics that
I think we will address after lunch, if that is
okay.

DR. SUN: Can | just clarify what your
response was? You showed us primarily data on the
post-baseline resistant virus. Are you stil
wor ki ng on characterizing the 26, or | think
actually you have 50 isolates, fromthe two
st udi es?

DR. COLLETT: Yes, we are. As | nmentioned
earlier, there are 95 patients in which we isolated
those viruses that were not susceptible at
baseline. W are working our way through that. As
you can imagi ne, these viruses are all different
and finding the appropriate probes to do the
appropriate sequencing is a challenge. W have

gone through about 45 so far. W haven't conpl eted
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167
wor k on the sequencing across the drug binding
pocket so right now we don't know the nol ecul ar
basis for their non-susceptibility but those
studi es are ongoi ng.

Again, not to de-enmphasize this issue, we
believe it is very inportant and we are very
committed to studies that are under consideration
whi ch, perhaps during the discussion session, we
can go through and el aborate on those.

DR GULICK: Dr. Reller, did you have a
foll owup coment ?

DR. RELLER: Not a conment, a question. |
realize the nunbers are probably small but related
to Dr. Schapiro's inquiry, a question fromthe
epi dem ol ogi cal standpoint, did you happen to
enroll in this study any fam ly nenbers or
subsequent patients in the household, or dormitory
or fraternity, sorority, etc. that nmay have been a
second or third exposure?

DR. MCKI NLAY: | don't think we have any
information on that. That wasn't specifically
excl uded.

DR RELLER It wasn't excluded but it
m ght be worth going back and | ooking. | rmean,

there may be only a few such patients or a snall
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nunber but it may provide sone interesting

i nformation, given the incredible anount of
sequenci ng and mol ecul ar work that has been done on
the basic biology of these viruses.

DR GULICK: W have tine for a few nore
questions. Dr. Sun, did we get to your second
question?

DR SUNN No. Can | ask it now? This may
be a question that you may not have data on, so if
you don't maybe you could just speculate, but | was
wonderi ng how you think treating the comopn col d
with pleconaril mght affect the devel opnent of
serotype specific immnity. Specifically, | think
you di d show sone data suggesting that viral titers
and viral burden is decreased in patients receiving
the drug. To the extent that neutralizing antibody
is inportant in acquired immunity, and this may be
somet hi ng Prof. Hayden might like to address, what
do you see as the effect of the devel opnent of
neutralizing antibody, which is particularly
rel evant given your introductory coments about the
decreasing incidence of the cold with increasing
age, and nmight that reflect the building of a
repertoire of neutralizing antibody earlier inlife

to a variety of comobn cold serotypes?
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DR HAYDEN. To ny know edge, there aren't
specific data to address the question of the effect
of pleconaril treatnent on the devel opnent of
serotype specific neutralizing anti body. There are
data fromearlier capsid binding type agents in the
experinental nodel, showi ng that there is no effect
on the frequency or height of antibody response
when those proof of principle studies were tested.

Also, | think if one would | ook at the
precedent with regard to influenza infections,
treatment of acute respiratory illness is not
associated with a dimnution in the HAl antibody
response in terns of frequency or height of that
response. So, when used for treatnment in an acute
illness where there is already substanti al
antigeni c exposer there is likely going to be an
adverse effect on the hunoral inmune response.

The other side of this, of course, is that
there are so many i nmunotypes, over 100 recogni zed
i mmunotypes for rhinovirus, that an effect, even if
it were there which | doubt would occur, would nean
that it would probably be lost in the broad nunber
of potential viruses that these individuals could
be exposed to in the future.

DR QIICK: Dr. Atmar and then Dr.
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Gar dner .

DR. ATMAR | have a foll ow up question
related to the snoking cohort. You |learned from
your Phase Il studies that your endpoints were not
appropriate so you nodified those for the entire
popul ation in Phase Il1l. M/ question is have you
| ooked at the data for the snoking cohort to see if
there was a particular synptomthat was responsible
for the apparent |ack of effect? There was an
allusion to baseline increased rhinitis. Was it
persistent rhinitis, or was it noderate cough, or
is there some hint?

DR MCKI NLAY: Dr. Villano?

DR VILLANO W did evaluate the
popul ati on based on snoking status and tried to
determne if there was one or a group of synptons
specifically that was | eading to the attai nnent of
primary endpoint. As a reninder, the primary
endpoint is defined as the tinme point at which al
rhinorrhea is conpletely resol ved, other synptons
havi ng achieved a level of mld or absent. In all
of our anal yses of any subpopul ation the criterion
for conplete resolution of rhinorrhea has in all
cases been what we call the driver of achieving the

primary endpoint. That is the case in snokers and
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non-snokers as wel |.

[Slide]

However, on this slide, for your interest,
we have anot her depiction of the characteristics
that contributed in various degrees to achieving
the primary endpoint. Just to describe this slide
for you, based on snokers and non-snokers in each
treatment group, this slide shows the percentage of
patients who had a given synptomin the time period
i medi ately before reaching the primary endpoint.
That is, what was still there just before they
reached the primary endpoint.

As you can see, the presence of
rhi norrhea, although sonewhat |ess prom nent in
snokers than in non-snokers, is by far the biggest
contributor to achieving the primary endpoint. The
not abl e di fference anbng snokers is in the presence
of cough. Cough was somewhat nore preval ent just
before reaching the primary endpoint in snokers
than in non-snokers.

Again, we actually analyzed the primary
endpoi nt even excludi ng cough. If we just took
that synptom out of the equation altogether, the
results are virtually the sane because that

resolution of rhinorrhea is still so inportant to
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our specific primry endpoint.

DR. GULI CK: Dr. Gardner then Dr. Henchal

DR. GARDNER: | have two questions. Dr.
Gordi n asked about who gets the common col d.
didn't hear anything about snmokers. Can you tel
us whet her smokers are considered to be nore
susceptible to infection with rhinoviruses?

Secondly, in considering risk managenent
alternatives, | wonder if it is fair to ask the
conpany whet her the marketing plan for pleconari
i ncludes direct to consuner adverti sing.

DR. MCKI NLAY: On the first question,
Fred, do you have an answer, or Dr. Bl ack?

DR BLACK: | amsorry, | don't know
whet her smokers are at increased frequent risk of
havi ng col ds because of their snpking status.
Certainly, when they do develop illness, as you
have heard, they tend to have nore protracted
synptons and have nore norbidity associated with
those illnesses, but I amjust not certain, from
the epidem ol ogic data that | amfamliar with
whet her there is any alteration in the frequency.
Again, in the older snoking cohort the individuals
with co-norbidities, where there m ght be

underlying chronic airways disease, the frequency
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of these illnesses does dinminish but it relates
heavily, of course, to exposure in the househol d
setting.

DR MCKI NLAY: Then the question about
direct to consunmer advertising, | will ask Dr.

W ckl er to coment.

DR WCKLER  Matt Wckler, ViroPharma
medi cal affairs. Al though we have not yet
finalized the pleconaril comrunications plan, it
wi || focus al nost exclusively on educating
heal t hcare providers. So we do not currently have
any large efforts under way or plans to do any DTC
pronotions.

DR GULICK: Dr. Henchal ?

DR. HENCHAL: Yes, my question is for Dr.
Collett with regard to the RT-PCR assays that were
used for these studies. Wen the endpoint limt of
detection results were shown, it appeared to ne
that there nay be two to three orders of magnitude
difference in the ability of your assay to detect
different serotypes. | wondered if there is a
possibility that this would introduce unfortunate
bias in your studies, especially your clinica

vi rol ogy studies.

DR COLLETT: The viruses we are trying to
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detect, the rhinoviruses and picornavirus, are a

| arge group of genetically diverse viruses. W
woul d expect that any assay woul d have a range of
detection sensitivities. Certainly cell culture,
which is the traditional or historical standard, is
very variable in its ability to detect these
viruses and we found sinmlar variation with both of
the RT-PCR assays which, again, use different
primers and are distinct. The range of detection
sensitivities with the viruses that we have | ooked
at closely, and that represents five serotypes, you
are correct, it does range over three orders of
magni tude in detection sensitivity on a genone
basis. On a PFU basis they are within ten-fold of
one anot her.

Wth respect to your question about
i ntroducing a bias, | don't know that we have any
i nformati on that woul d bear on that.

DR. HENCHAL: It appears that you are
doi ng sonme sequence analysis of isolates. Does it
appear that the viruses that you are sequencing
fall in any particular serotype groups?

DR. COLLETT: We did not serotype viruses
in this study. Serotyping is useful for

determning the serotypic or inmunotypic diversity
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of the viruses that you encounter. W did |ook at
the drug susceptibility across all the viruses that
i ndi cated a wi de range of drug susceptibilities,
which actually mmcs that of the drug
susceptibility profile for the 101 serotypes, the
pr ot ot ypi ¢ serotypes

You nentioned that we are in the process
of sequencing, and | alluded to it several tinmes, a
nunber of these viruses. W have sequenced the
anpl i cons of 146 of these viruses and we see quite
a wide range of genetic diversity and we are
continuing those studies to further characterize
the viruses, but it doesn't look like there is any
bias introduced. It is quite a diverse range of
gene sequences that we are observing.

DR GULICK: Dr. Stanley, you are out of
sight but not out of mind. Do you have questions?

DR. STANLEY: Thank you. Actually, nost
of m ne have been answered. | did have concerns
about the resistant viruses. | guess we will talk
more about that this afternoon. So I think my
fellow committee nmenbers have covered nost of ny
i ssues.

DR, GULICK: Ckay. | think all the

comm ttee nmenbers have had a chance to ask
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questions. | have a couple nyself. Could the
sponsor please review specifically what the
exclusion criteria in terns of concomtant illness
and concomtant nedications?

DR, MCKI NLAY: Dr. Villano?

DR. VILLANG | wll just run through the
specific exclusion criteria as they were set forth
in both protocols and, again, both 43 and 44 were
identically designed studies. All these criteria
apply to both studies.

[Slide]

I will just run through them The
exclusion criteria exactly as set forth in the
studi es, we excluded any known pregnant or nursing
femal es; persistent cough or rhinitis. W excluded
tenperature over 100 F; a cold that was suspected
to be caused by any other virus; allergic rhinitis
requiring nedical treatnent within two weeks before
the study start; and asthma requiring treatnent
within two nonths before the study start; any prior
participation in a pleconaril treatment trial and
participation in any other research study within
the previous 30 days.

[ Slide]

As far as any other nedical conditions
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that the investigator or sponsor nmay have been
aware of; any evidence of significant hepatic,
renal or A disease that could interfere with
absor ption; any other underlying medical history
that was deened significant requiring treatnent
with systemc, nasal or inhaled corticosteroids;
any synptomatic respiratory di sease or acute or
chroni c nedical condition that could have
confounded the evaluation of the cold synptom score
because of those synptons; any known
i mmunodeficiency, HV status; recent history of
al coholismor use of illicit drugs; and any ot her
psychi atric disorders that could have conproni sed
conpliance with the study. | believe that is it.
DR. GULICK: And concomitant nedications
that were excluded up front?
DR VILLANO The only criterion was that
cold symptomrelief nedications, as a genera
cl ass, were discouraged. They were not
specifically ruled out altogether. W provided
patients with both acetani nophen and
dext ronet hor phan specifically with the idea that
those particul ar nedications would be |east likely
to interfere with the nost prom nent nasopharyngea

synptons that we were studying in the course of the
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studies. In fact, that provision was very
successful in that of all the patients who used any
col d nmedi cation during the study, only one to two
percent used any other nedication other than the
acet am nophen or dextronet hor phan.

DR. GULICK: That was ny second question
actual |y, what percentage of patients ended up
usi ng the nedi cations that you provided in each
group?

[Slide]

DR VILLANO This slide reviews the cold
medi cations that were used during the study. W
pool ed together the results in those patients who
were picornavirus infected, and 58 percent of those
in the placebo group used any cold medi cation
during the study, 52 percent in the pleconari
group. As shown here, the npbst proninent
medi cations used were, in fact, those provided.
Acet am nophen use in 45 percent of those on
pl acebo, 39 percent of those on pleconaril, and
dext r onet hor phan, 39 percent of those on placebo
and 29 percent of those on pleconaril. The nedian
duration of use of any cold synptomreli ef
medi cation during the study was one day.

DR GULICK: M last question is for the
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agency. |Is there a method for quantitating the
ri sk of unwanted pregnancy that is accepted?

MR. FLEISCHER: | will let Dr. Furlong
answer. The answer is yes.

DR. FURLONG The data that the conpany
has collected fromthese trials doesn't allow you
to quantitate with statistical certainty, if that
is what you are asking. Do we have methods for
cal cul ating pregnancy rates? Yes, we do but they
are for large contraceptive trials involving a
t housand wonen at | east starting out and continuing
for a year. So, we are tal king about different
data sets.

DR GULICK: So everyone has had the
opportunity to ask questions. Dr. Brass, | am
going to cone back to you. | just want to |et
everybody know that we have to wap up but you have
patiently waited.

DR BRASS: Thank you. | wll just ask
two very quick questions. The first has to do with
this very unusual finding of palpitations in the
t heophyl line group. Your data says it is clearly
not a PKinteraction. | was wondering if you
| ooked for PD interactions with any ot her

chronotropic drugs to see whether or not this was a
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recurrent theme of drug interactions in terns of
drug with intrinsic chronotropic activity.

My second question has to do with the QT
interval prolongation that was observed in two
patients and not well detailed, just so that we can
be reassured.

DR MCKI NLAY: Dr. Villano?

DR. VILLANG Wth regard to your first
question with respect to the events of pal pitations
and tachycardia, | amgoing to focus on the
t heophyl line interaction study that you nenti oned.
These are the data that we have excl usively.

DR BRASS: You don't have to go through
the whole thing again. | specifically wanted to
know whet her or not you have thought about
potential other interaction. W don't have to
rehash all the data.

DR. VILLANG Fair enough. The second
question that you asked with regard to data from
EKG col | ecti on, we have actually recently even
expanded t he dat abase of EKG data from what was
provided in the briefing book. Actually, | would
like to invite Dr. Mrganroth to cone up and
present this information to you.

DR. MORGANROTH: Thank you very much. MW
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nane is Joel Morganroth. | ama cardiol ogist from
Phi | adel phia, clinical professor at the University
of Pennsylvania, and also the key scientist at Ewey
Search Technol ogy. | have dedicated a | ot of ny
current years in consulting to pharnmaceutica
compani es, particularly about the cardiac safety

i ssues of non-cardiac drugs and, in particular, the
Qr interval in ternms of howto nmanage it and how to
anal yze the dat a.

[Slide]

The information that is provided by the
sponsor in terns of electrocardi ographic data cones
froma total of 127 subjects in the follow ng six
protocol s that you have been di scussi ng today.

[Slide]

If you |l ook specifically at the heart rate
data, you see a very snall change in heart rate on
pl econaril given either singly for seven days, BID
or for five to seven days TID. Essentially no
significant effects on PR, QRS and the QI interval,
of course, should not be | ooked at individually
because we have to | ook at the potential effect of
heart rate correction

[Slide]

The studies | ooking at the 65 subjects,
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when pool ed fromthe single dose studies, conpared
to the 56 subjects when given for five to seven
days, shows that there is actually a nean decrease
in the Qfc interval when |ooked at in this
particular data set. The single naxi mumincrease
of 47 mlliseconds in both sets is better |ooked at
on the next slide.

[Slide]

The use of the CPMP and draft Canadi an
gui dance on ECGs suggests that, from our origina
data | ooking at the placebo Iikelihood of
spont aneous variability, the nost specific
criterion is a 60 mllisecond change from baseline,
and no subject reached that criterion. You can
see, if you ook at the 30-60 mllisecond group,
which is sonewhat overly sensitive and not terribly
specific, you see that, although there are very
smal | nunbers of patients on placebo in these
trials, there is no evidence of even a sensitive
effect.

| probably could stop there. |If you
actually go on to look at other slides with gender
and age, you al so see no evidence of an effect. |
will just comment for one second about this issue

of tachycardia and pal pitations, since | amup here
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since it hasn't really been discussed before.

think that, as a cardiol ogi st |ooking at cardiac
safety issues, if you want to determ ne the effect
of a drug on the heart the first question, of
course, is what is the preclinical data. There is
no signal in this database, as you know. The next
question would be is there an effect on bl ood
pressure or heart rate in the thousands of patients
that are studied and, as you have been told by both
the sponsor and the agency, there is no effect on
bl ood pressure or heart rate. The third issue is
do you see an effect on the echocardi ogran? The
data has shown that it doesn't appear to
denonstrate any evi dence.

Then, when you go in and you | ook at the
specific cases, it is very apparent that there
isn't a single case that has any objective
i nformati on, other than that the patients had sinus
tachycardia for a short duration and the few that
had, in fact, any evidence of cardiac finding that
m ght correlate with palpitations, the majority of
the cases had no effect on heart rate that had
pal pitati ons and no |ikely pathophysiol ogi c basis,
many being many days after pleconaril and sone

being within 11 minutes of pleconaril's ingestion.
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So if you look at any objective findings, there are
none. So | think these very non-specific lowrate
synmptons are something that | personally didn't
find worrisone at all. Thank you

DR GULICK: W need to finish up, but are
there any last burning questions for the sponsor or
the agency fromthe panel nenbers?

DR WOOD: | just have one question for
the agency regarding antiviral effects of other
drugs. One of the things that | was inpressed by,
even though there was a statistically significant
difference in the treatment group conpared to the
pl acebo, was that 50 percent of the patients were
still culture positive. | just wondered how t hat
compared historically to other antiviral agents in
terns of culture positivity for therapeutic
i ntervention.

MR FLEI SCHER How about if we address
that after lunch when we put our heads together?

DR, GULICK: Sounds l|like a good place to
stop, doesn't it? It is 12:30 and we will take 55
mnutes for lunch. W will reconvene at 1:25.

[ Wher eupon, at 12:30 p.m, the proceedi ngs

wer e adj ourned, to reconvene at 1:30 p.m]

file:///C|/WP51/WPFILES/0319ANTI.TXT (184 of 266) [4/2/02 11:17:31 AM]



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

AFTERNOON PROCEEDI NGS

DR GULICK: Wl conme back fromlunch. Dr.
Stanl ey, are you with us?

DR STANLEY: | amwth you

DR GULICK: Let's see, Dr. Wod ended the
| ast session with a question. M. Fleischer?

MR, FLEI SCHER: W thout getting into too
nmuch detail, | talked to the reviewer for the
Tam flu studies. Approximtely 80 percent of
patients or 80-plus percent of patients who were
responders had a negative qualitative culture on
day three of treatnent.

DR GULICK: That was for influenza.

DR. WONG  How about the placebo in that
study?

MR, FLEISCHER | don't have that. | am
| ooking for the reviewer; she was here just a
m nute ago. She may be able to tell us.

DR GULICK: Dr. Hayden?

DR HAYDEN. The data fromthe influenza
may not be entirely applicable to the rhinovirus
situation. It is noteworthy though that the
duration of viral shedding in the influenza trials
is not significantly reduced conpared to pl acebo,

al though titers were reduced. In rhinovirus colds
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1 the best quantitative data cone fromstudies in

2 experinmentally infected volunteers where it is

3 possible to do nultiple sanples over tinme. Vira

4 titers are highest at the peak of synptons,

5 generally two days after virus exposure, and then
6 rapidly decline thereafter. W do know that in

7 both the experinental colds as well as those

8 studi ed naturally about 50 percent of adults would
9 be virus positive, either without treatment or in a
10 pl acebo treatnment setting, at a week, and

11 replication can be detectable if one really |ooks
12 hard for it into the second week. The nmain point
13 is that this is a self-limted virol ogic and

14 clinical illness so that virus is elimnated by

15 speci fic host imrune responses at two to three

16  weeks.

17 DR WONG  Thanks.

18 MR FLEI SCHER: | have the answer. W
19 know that there are differences between flu and

20 rhinovirus VR but we don't have any other data in
21 rhinovirus drugs. So the answer to Dr. Wng's

22 question is that the placebo rate is about the

23 sane.

24 DR. GULICK: Are there any ot her questions

25 fromthe conmttee that canme up over |unch that
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need clarification? |If not, Dr. Birnkrant wl|
review the charge to the comnittee. Ch, | am
sorry, it turns out we are to go into the open
public hearing portion of the neeting. No one has
signed up in advance to speak at the open public
hearing. Are there any nenbers of the audi ence who
would Iike to make a statenent at the open public
heari ng?

[ No response]

Thi s concl udes the open public hearing and
we are back to Dr. Birnkrant.

[ Laught er]

Charge to the Committee

DR. BI RNKRANT: Just to enphasize the
poi nt that we have not nmade a regul atory deci sion
yet, and we are actually looking to this advisory
committee and our guests to hel p shape our
regul atory deci si on.

[Slide]

Wth that, what we are really |ooking for
is a thorough discussion of the points that wll
appear on the following slides with regard to
ef ficacy and safety.

[Slide]

To be able to determne the risk/benefit
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of pleconaril for treatnment of the comon col d,
with regard to a discussion of efficacy what we are
asking you to consider is the totality of the data
fromthe Phase Il and Il clinical trials, given
that within these clinical trials are exanpl es of
perhaps how this drug will be used if it is

appr oved.

In addition, we would like you to consider
issues related to the tinmng of adm nistration, the
need to adm nister with food, the results in
snokers, etc.

[Slide]

When you di scuss safety, we would |ike you
to focus on pleconaril's effects on CYP3A and the
potential for the drug interactions that we
di scussed today and others, as well as the overal
tolerability profile.

[Slide]

In the third point what we are really
asking is do the safety and efficacy profiles of
pl econaril support its approval for the treatnment
of VR in adults. Wth that, | will turn it back
over to Dr. Gulick and we can address the other
questions once we approach question three. Thank

you.
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DR GULICK: Thanks. Could we have
question one back up on the screen? Committee
menbers, let's address the bullet points one at a
time as we begin to discuss efficacy. There may be
other parts of efficacy that we also wish to bring
up. Who would like to junp in? Dr. Brass? W are
focusing initially on the efficacy results fromthe
Phase |11 studies.

DR. BRASS: Could I request your
i ndul gence and talk a little bit nore globally
about the efficacy?

DR GULICK: Sure.

DR BRASS: Because | think it m ght speed
things along if we look at this in totality.

DR GULICK: Al right.

DR BRASS. M personal reaction as
reviewed this data is that it took a while for the
sponsor to figure out how to design a clinica
trial that would sufficiently enrich the patient
cohort in a responder type of way, and then in a
carefully conducted trial could identify that there
was relief of synptons.

What | have some concerns about is how
general i zabl e the conclusion of efficacy is,

assuning that | accept that one-day decrease in
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synptons is clinically neaningful. Assune that |
accept that, | still have problens with the
generalizability. For exanple, this was done in a
time of year that, even for the synptomatic

i nclusion which were carefully screened for,
enriched the number of viral positive isolates. |
don't think the intent by the sponsors is to limt
its availability to the three nonths of the year on
the cal endar when the study was conduct ed.

As well, there are very small nunbers in a
variety of subsets of the popul ati on which, as
everybody has said, is uninterpretable because of
the small nunbers but raise questions about, again,
the generalizability of even the synptomatic
relief, nmost dramatically in snokers versus
non-snokers, but the issue of race and gender was
tal ked about. |In fact, with respect to race,

Hi spani ¢ popul ati ons were grossly under-represented
and the elderly were substantially
under-represented. To sone degree that reflects

t he denogr aphi cs and epi dem ol ogy of the illnness,
but in terns of allowi ng one to conclude that the
efficacy is generalizable, there is sonme concern

Per haps ny greatest concern is how well

this relates to extrapolation to the use of this
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drug. In the OTC world, the FDA requires sonething
call ed an actual use trial, where the use of the
drug in the setting where consumers/patients wll
actual |y access the drug and use it wthout
supervision, is assessed to see whether or not the
| abel indications, warnings, patient selection
criteria, etc. are, in fact, utilized in the
general popul ati on.

Implicit in that use of the actual use
study was the assunption always that in the Rx
setting it is not necessary because you can tel
the doctors what to do and they do it right. |
think in recent years we have becone increasingly
cyni cal about physicians' ability to heed
directions and, in particular, non-direct warnings
on the | abel of drugs to maxim ze their efficacy
and nminimze their toxicity. Wen one tal ks about
the variety of decisions that need to be nmade to
sel ect the patient for whom sel ection for
prescription of this drug exactly mrrors the
patient population in the clinical trials, | think
that | have great concern about the
generalizability and the ability of a physician to
replicate that patient cohort in order to reproduce

the efficacy as was denponstrated in the clinica
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1 trials.

2 DR GULICK: Dr. Gordin?

3 DR. GORDIN: Simlarly, my main concern

4 was really the cohort. To ne, it was kind of a

5 proof of concept that in a very narrow group it has
6 some, to ne, marginal benefit. It is concerning

7 that half the patients cannot benefit that we woul d
8 be giving this to in terns of the efficacy because
9 they don't have an infection caused by this virus,
10 and we, as clinicians, cannot deternine which half
11 that is.

12 I am al so quite concerned about all the
13 groups that were excluded, as just pointed out.

14 But, then, what does the word efficacy nean?

15 Again, | guess it is in the eye of the beholder. |
16 would have liked to have seen sone effectiveness

17 shown in sone of the real paraneters related to

18 lost tine fromschool, lost tine fromwork. But,
19 in fact, the so-called inpairnent paraneters were
20 the sane between pl acebo and the drug.

21 Over-the-counter drugs that are already
22 avai l abl e may or nmay not have been, therefore, as
23 ef ficacious as this drug had they been studied in a
24 simlar way against this drug or against a pl acebo.

25 As was pointed out by the conpany, those drugs were
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excl uded because, in fact, they deal with synptons.
And, what we are | ooking at here is just that, the
sympt ons of having a cold, being reduced by

approxi matel y one day because the conplications of
having a cold, such as otitis media, bronchitis
etc., were, in fact, no different between the two
groups, approximately seven percent in each group
So to nme, it is questionable how efficacious it
woul d really be

DR GULICK: Dr. Wng?

DR WONG | guess | will go back to the
i ssue of the Phase IlIl studies. In ny mnd, there
is really very little doubt that the data show that
there was a treatnment effect. W didn't really get
to see in detail the data fromthe Phase Il studies
but | guess both the FDA reviewers and the sponsor
told us that they were unable to denbnstrate a
treatment effect.

In my mind, it comes down to seeing data
on a drug now in which there is clear-cut evidence
of a treatment effect, but wi shing that that
treatment effect had been nore robust and nore
profound than it was because it is, indeed, quite
modest. What we have is a reduction in synptons of

somewhere between half a day and a day when the
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natural history of this disease is that it gets
better in everybody. So, nmy answer to the efficacy
question is, yes, it is efficacious. The effect is
very small. \Wether | vote for approvability or
not | think is going to depend nostly on the safety
di scussi on.

DR KUMAR  Just taking the question of
efficacy, in ny nind, in the Phase Ill studies the
sponsors did show small but definite efficacy in
this group. Very nuch like what Dr. Gordin
referred to, this small but nodest efficacy depends
upon the patient population. In somebody who just
wants to save half a day fromnot going to work,
that may not be very significant but for sonmebody
enbarking on a vacation trip, that may be very
relevant to them So in ny mnd, it has shown a
smal |l but definite efficacy in Phase |1l studies.

DR. GULICK: Dr. Englund?

DR ENGLUND: | think it is very inportant
to think of efficacy in ternms of an antiviral agent
for a respiratory virus and we have to realign our
thinking to thinking of respiratory viruses which
are very different fromthe other viruses. This is
a very different virus than influenza. It is very

difficult to design a study and | think the conpany
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1 is to be congratulated for working and fine-tuning

2 a study which did end up being a honbgeneous

3 popul ation to try and get an endpoint. | think it
4 is very inportant that we need sone nore studies.
5 But | think that to denonstrate efficacy you have
6 to actually fine-tune the popul ati on and focus and

7 target the study so that you can denonstrate it.

8 They have shown, | believe, clinica

9 efficacy. | wi sh they had been able to show sone
10 nmore virologic efficacy, and | think perhaps they

11 could have if we had been able to do nore studies,

12 and | would recommend that for the future.

13 think, as clinicians, actually many of us have the
14 ability to do some PCR but they haven't even given

15 us an idea of what is culture positive and what

16 PCR positive for those of us who do have the

17 ability to do that, which is not, of course, the
18 referring physician. There is a population for
19 which this would be beneficial, but | think they

20 have shown us clinical efficacy which was their

21 pri mary endpoi nt.

22 DR GULICK: Dr. Schapiro?

23 DR SCHAPIRO. | would agree. | think the

24 question really is if these are appropriate

25 studies, if we can consider these approval studies

file:///C|/WP51/WPFILES/0319ANTI.TXT (195 of 266) [4/2/02 11:17:31 AM]

195



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

for the coomon cold. | think the conpany did a
very good job in showing us the data in a very
careful and descriptive way. | am al so convinced
that in this study there was real benefit. | would
agree also that this study does not in any way mean
that you can use it for the common col d because, as
it will be used for the common cold, | don't think
there will be efficacy and | think that is the rea
quest i on.

DR GULICK: Feel free to keep speaking
about it, but we have begun to address the first
two and Dr. Schapiro is noving us towards the third
bullet, what is the nanner in which pleconaril wll
likely be used in clinical practice. Sone of the
i ssues surrounding that are synptomatic patients,
use of diagnostic tools, and then asynptonatic
patients. Dr. Englund?

DR. ENGLUND: | just want to say that, of
course, one would target the pediatric patients who
are having the nost infections and potentially
m ght be able to benefit the nmpst, yet, we haven't
seen data for that. | know there are things
ongoi ng, but if you |l ook at the epidemology, it is
the children that are suffering a lot fromthese

infections, the asthmatics etc.
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DR GULICK: Dr. Reller?

DR, RELLER: If this drug were approved on
a prescription basis, not an over-the-counter
preparation, a patient would need to be sick |ong
enough to seek nmedical attention. | doubt if nost
peopl e would go to a doctor within 24 hours. So
the efficacy data that we have is, again,
enphasi zing that this study is perhaps not
reflective of real-world practice

Food. People nmaintain a good appetite or
not nmaintain a good appetite when they feel |ousy.
We know that 25 percent of the patients studied, at
| east, were snokers for whomwe do not have
efficacy. The npbst objective neasure of efficacy
was in those patients who had a confirmed
infection. Quite apart fromthe anbiguities of how
solid that confirmation was, but let's just assune
50 percent had a confirnmed picornavirus infection
In real-world practice, when one includes all of
the patients who, for legitinate reasons, were
excluded fromthis trial, then we have a dilution
of effect that becones very striking. Al though the
nunbers of patients studied was substantial, we are
tal ki ng about several thousand, at nost, for a

billion event occurrence.
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So, | see an incredibly small sanple size
on which these judgnents are being rendered
relative to the patient popul ation or event,
including the repeated events in the younger
peopl e, and then we drift over into the safety
i ssues. We also know, at |east fromthe study
sanpl e, that about 20 percent of the patients
studi ed anong the wonen were taking ora
contraceptives, and I will save the other coments
until we get to the safety discussions.

DR GULICK: Dr. Kunmar?

DR. KUMAR | want to cone back to the
i ssue of having to take the nedication within 24
hours of synptoms, and | want to give my clinica
perspective on that. In this first charge that was
given to us by the agency, that is the one that |
find nost troubl esone.

| can guarantee you that there is no way
that a patient can take this nedication within 24
hours, unless the patient goes well in advance of
the particul ar season and says give ne a
prescription; | just want to keep it in ny nedicine
closet. That is the only practical way to get this
drug within 24 hours. |n any other circumnstances,

calling the doctor, having the doctor or the nurse
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return your call, then calling it into the

phar macy, having the pharnmacy prepare it, you then
go and pick up the drug -- there is absolutely no
way that the drug can be taken within 24 hours.
And, | think we need to keep that in mnd when we
| ook at safety issues. It is giving it to a number
of patients that are going to be keeping it in
their nedicine cabinets, waiting to take it at the
onset of synptoms. That is very different from
handing it to a patient right then and there and
review ng the adverse events with the patient.

DR. GULICK: Dr. Henchal ?

DR HENCHAL: | agree with that
conclusion, and | wondered if there were really at
ri sk popul ati ons that would warrant this
preparati on where the physician would actually
prescribe the drug and | et the patient nmake their
own determ nation when to take it. | can't
identify that popul ation

DR KUVAR But we don't have the data for
the at risk popul ati on.

DR BRASS: |In fact, they were
specifically excluded. |I|f you talk about patients
with asthma, which is an obvious at risk cohort,

they were explicitly -- and | understand why
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1 because you don't want to confuse the synptons, but
2 in terms of whether or not there would be

3 symptomatic relief or their endpoint relief, al

4 those popul ations you are nbst interested in were

5 excl uded.

6 DR. GULICK: Dr. Wod?

7 DR WOOD: Just one point, getting back to
8 the issue of efficacy, | wanted to go back to the

9 FDA' s efficacy conclusion slide. | think the

10 important statenent is regarding the assay to

11 determine infectivity, it is a conditiona

12 statenment that we have not answered and that has

13 not been answered, to ny know edge, by the data

14 presented. That is, if the assay has | ow

15 fal se-negative rates, then the PCR positive

16 popul ation includes nost infected subjects and the
17 statistical significance confirns the effect of the
18 drug. However, if the assay has a high

19 fal se-negative rate, then we would not be able to
20 confirmthe sane | evel of confirmati on based on the
21 statistical results. To ny know edge, we have not
22 been able to verify what the true fal se-negative

23 rate is.

24 DR GQULICK: Dr. Atmar?

25 DR. ATMAR  Any RT-PCR assay for
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pi cornaviruses is going to be investigational, and
the data presented by the sponsor, |ooking at two
different PCR assay using different methodol ogy
woul d suggest that there is a high rate of
concordance. The issue that came up this norning
interms of |looking at culture positivity as a
primary endpoint rather than RT-PCR, there are
nunerous studi es that show that RT-PCR assays are
two-fold, three-fold or nore sensitive than are
culture assays and it really depends upon the
ability of labs to do culture. There are people
studying this disease in underlying respiratory
illness, like asthma and COPD, who don't even

bot her to do cultures anynore because the
additional yield is so low, they have to do RT-PCR

anyway.

So, as a person who does use this assay or

uses or own home-brew assay for picornaviruses,
am reasonably convinced that, based on the data
presented and without getting into all the
particul ars of exactly how the assay is set up,
they have shown that they have a reasonably
sensitive assay that corresponds with what we
under st and about the epidem ol ogy of rhinoviruses

or picornaviruses during the fall season
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Regardi ng efficacy, | agree with what
everybody el se has said or npst people have said,
that there was efficacy denonstrated in the trials
and, in fact, for a self-limted illness half a day
to a day to a day and a half is, though nodest, an
important or clinically significant benefit, as a
person, again, who studies respiratory virus
infection. As sone of us were tal king over |unch,
it is very difficult to measure the clinica
benefit in an objective fashion, though
anecdotal ly, in doing these kinds of studies, even
t hough blinded, one can reasonably say this person
got drug; this person didn't in the flu experience;
I don't have any experience with picornavirus. So,
actually being able to show a benefit of half a day
to a day in a relatively honbgeneous popul ation |
think shows efficacy.

Is it generalizable? WIlIl, we don't have
the data to say that but, in fact, because of the
increased variability in synptom duration, the
popul ati on size needed to be studied would grow, if
not exponentially, at least arithnetically. | nean
there woul d be rmuch |arger nunbers and it would be
much harder to prove the efficacy in those groups.

That is not to say that those studies shouldn't be
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done, but it is not to denigrate the sponsor for
not having done those studies already. So there is
clinical efficacy at least in the popul ation that

t hey st udi ed.

Then the question as to how it would be
used, the sane sorts of questions were raised about
sone of the influenza antivirals, and the comments
were made that the drugs can't be prescribed within
36 hours or two days, and that is sonmething to be
overcone. But, in fact, as we get nore antivira
agents for respiratory disease, this is going to be
true of whatever antiviral we are talking about.

So, to say that it can't be done or hasn't been
done -- we haven't had the agents to do it, or the
physi ci ans haven't had the need to be able to
respond expeditiously. | think initially it wll
be difficult but that is not to say that it can't
be done and strategies can't be devel oped.

I think it is efficacious and it then
cones back down to the question of the safety of
the drug because up to half the people who have a
common cold will not have a picornavirus illness.
So, there is no short-termlikelihood that we are
going to get an assay that will give us a rapid

di agnosis of a picornavirus infection. So, up to
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hal f the people who have a common cold al nost won't
derive any benefit because they will have sone
other viral etiology. So, | think we will have to
address those i ssues when we get to safety.

DR GULICK: W are going to turn to
safety next. Dr. Brass and then Dr. Schapiro

DR BRASS: |If | could just continue on
the efficacy, | was confused by a point that was
just nade, two points actually. First of all, if
it would take considerably |arger nunbers of
patients to denonstrate efficacy in these other
popul ations, are you inplying that the magnitude of
the efficacy would be smaller in those other
popul ations and that is why it would take nore
patients? | just don't understand why it would be
hard to have this efficacy extrapolated. Then I
have one other point after that.

DR. ATMAR In answer to that, ny
postul ate woul d be that the variability that one
woul d see in these other popul ati ons woul d be great
enough that in a | ess honbgeneous popul ation -- |
mean, one's power is affected by the variability in
the popul ation, and as the variability increases
the nunber of patients that need to be studied to

show that effect go up. | don't renenber the
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statistics well enough off the top of ny head, but
if you had a two-fold increase in variability you
woul d need sonething like four times the nunber,
and one of the statisticians could correct nme if |
am wr ong.

DR. BRASS: That is assuming it is
symmetric variability, but it seens to ne that what
you are really tal king about is |ow responder rate,
not nore variability in the actual efficacy
endpoi nt ..

The second point | was going to nake is
that the 50 percent nunber for patients who are
exposed to this drug, who mght potentially
benefit, | think is optimistic. First of all, it
assunes that only patients with viral upper
respiratory infections as opposed to synptons that
seem | i ke they m ght be upper respiratory
infections actually take the drug, and that
patients can differentiate an allergic rhinitis
froman oncoming cold within those first critica
hours.

So, | think the 50 percent estimate is
optinmistic and assum ng that, again, 10 percent of
the strains are not susceptible strains and whet her

or not that is a factor as well. So | think the 50
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percent benefit is an upside estinate, not a
realistic estinate.

DR. ATMAR Well, | will decrease the 50
percent to 45 percent, yielding you the 10 percent
resistant isolated not responding. But if you | ook
at the epideniol ogic studies that have been done in
a nunber of different popul ations, not just young
heal thy adults, consistently about 50 percent of
what people identify by different definitions in
different studies, 50 percent are shown to be
associated with a rhinovirus infection or
pi cornavi rus infection.

DR BRASS: |s that based on the first 12
hours of synptons or the conplete course of their
synpt ons?

DR, ATMAR  Again, the studies are set up
in different ways but, for exanple, the study that
Dr. Hayden | think alluded to earlier, that was
done at the University of Virginia, where people
sel f-presented during the fall season, adnmittedly,
with what they self-identified with a common col d,
and 80-pl us percent of those patients were shown to
have a rhinovirus infection. | don't renenber the
details of the study and whether they didn't

include patients who had a history of allergic
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rhinitis.

But, you are right, it is a difficult
clinical problemand it is even nore difficult in
patients who have chronic respiratory illness
because their baseline is higher. So it makes it
harder to study and it makes it harder to identify
when an illness is present.

DR, GULICK: Dr. Schapiro?

DR. SCHAPIRO Do you want us to nmove into
toxicity?

DR GULICK: Just a nonent, Dr. Stanley?

DR. STANLEY: | just want to echo what a
| ot of people said, which is clearly there is
efficacy shown, if | can call half a day to a day
decrease in synptons efficacious in this very
sel ect population, but to try to generalize it and
to understand the way the drug is going to be used,
I think there is a big potential for msuse. W
tal k about inappropriate use of antibiotics and we
are going to get into inappropriate use of
antivirals. | don't see anywhere specifically in
our questions the whole issue of resistance and
what was seen in this fairly limted exposure to
this drug to a population. W were getting to it

earlier this norning but |1 don't think we can
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assune that a virus devel oping resistance is
sonething that is ever a good thing. So, | just
throw t hat back out as a factor to put in when you
are considering approving this drug for w despread
use.

DR. GULICK: Dr. Schapiro?

DR SCHAPIRO | would start al so by
saying that | agree strongly with Dr. Kumar. The
only way of mimcking these results is to give the
patient this drug at the beginning of the season to
have in the nmedicine cabinet. There is no way
today, even in a very luxurious practice, to have
the patient in fromthe begi nning of synptons.

That is the only way. | do think when we consider
toxicity and resistance we should realize that is
the only way we could mnic these results.

I think also when we start nmaeking a
deci sion on an individual patient, the risk/benefit
deci sion of who you will give to for their cabinet,
we do consider fromthis study those that have
really the best results were white, young,
non-snoki ng femal es. Those are the ones where we
have seen the nost efficacy.

Regarding toxicity, and | think that is

what Dr. Stanley was referring to, there are two
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i ssues of adverse events or safety. One is | think
the global resistance. | think that is a safety
issue. Then, there is a personal safety issue.

Can we tal k about the resistance now?

DR GULICK:  Sure.

DR. SCHAPIRO O do you want to wait?

DR GULICK: Let's try to conpletely
devel op the efficacy question. | agree with you to
consi der resistance as part of the safety, which is
our second question. W have considered nost of
the issues up here. The one we haven't really
touched on a lot is the adm nistration with food.
Dr. Fletcher, you have food there!

DR. FLETCHER  Yes, the cookie got nme in
trouble! When | think about the |abel, you know,
the purpose of it is to communicate to prescribers
and to consuners how to use the drug in a safe and
effective manner. You know, the conmittee has been
di scussing that very issue, how would we wite a
| abel to use this drug in an efficacious nanner?
VWhat are the groups that really benefit fromit?

To ne, that is where the food part cones in. It
seenms what we know in healthy volunteers is if you
take it with that standard English breakfast you

get a four- to six-fold increase in your area under
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the curve. That is not how the drug seened to be
used in the Phase IIl 043 and 044 studies. There
seenmed to be a recomendation with food. So, how
do you translate that into information that then
can be communicated to the prescriber and to the
consunmer? What do you do with food? From at |east
a pharmacol ogic basis, if it affects the area under
the curve that much it has to, in sonme way, affect
efficacy but | amlost to know how to transl ate
that into an informative statement.

DR QIJICK: Yes, Dr. Gardner?

DR. GARDNER: Well, nost of nmy concern and
what | would like to talk about will have to do
with safety, but relative to Dr. Fletcher's
statement, part of that is that if the nost
reasonabl e way to have it available to people who
need it when they need it within 24 hours is to
prescribe it in advance, which is what is the
recomendati on for energency contraceptives, as you
know, whi ch have to be taken within 72 hours, then
you i medi ately nove away fromthe ability to
conmuni cate in standard | abeling ways, at best, to
a nore anal ogous situation to an over-the-counter
medi cation, but you al so are increasing the

I'i kelihood that people for whomit was not
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prescribed, who live in the household, will be
using it when they feel synptons coming on. They
may or may not have the information about the best
way to take it for maxi mumefficacy and then,
obviously, that translates to anything we are going
to di scuss about safety as well.

DR GULICK: Any other |ast comments about
efficacy? Let me try to summarize. The committee,
in large part, agreed that, yes, clinical efficacy
has been documented in the Phase Il studies here.
Peopl e noted this was really a nodest effect, on
the order of a day of reduced synptons and that
this is a self-limted disease

The endpoi nts, people agreed, were
difficult to measure. Dr. Englund comended the
sponsor on devel opi ng an endpoi nt that was
measurable. It is really focused on synptons and
reduction of synptoms. Oher comm ttee nmenbers
regretted that nore enphasis wasn't placed on
functional measures, such as return to work or
return to school. And, there weren't really
di fferences denonstrated in conplications of the
acute infection.

Peopl e were concerned about the linited

virol ogical results and there was sone di scussion
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about the applicability of the assays.

The bi ggest concern on the part of the
committee was the generalizability of the results
that we saw. Although these were | arge studi es of
t housands of patients, it was noted that nmany of
the patients were young, white, healthy wonen and
to generalize this to the world at | arge was of
concern to many of the committee nmenbers

It was al so pointed out that, obviously,
people who are truly infected with picornavirus are
the ones who benefit fromthis versus others who
have self-identified cold synptonms and are infected
with other viruses.

Peopl e had concerns about specific
subsets. There was no definite benefit
denonstrated in snokers; benefits in nmen | ess than
in wonen. Then there were nmmjor concerns in terns
of groups that were not assessed, such as
non-whites in large nunbers; relatively little data
in the elderly; those taking concomitant
medi cations or those with conplicating conditions.
So, that limts the generalizability fromthe data
that we saw.

The [ ast point that people focused on was

the actual use of this drug. Again, sone
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limtations and potential for m suse were noted,
and the concern about actually giving the drug
within 24 hours and what that would require in
terns of the healthcare system the assunption we
woul d quickly nove to a systemwhere this is
prescribed in advance and havi ng patients have it
on hand; the point that the PCR assay is not
sonmet hing used in clinical practice to try to
figure out which patients are truly infected.

Then, towards the end of the conversation,
concerns about the food effects and, as brought up
in the question and answer period, the Iikelihood
that in the real world people would repeatedly
adm nister the drug. | think that is what we
cover ed.

So let's nove to the second point, which
is to discuss safety of pleconaril

DR. BI RNKRANT: W inadvertently left off
the i ssue about resistance. |If you could discuss
that as well we would appreciate that.

DR. GULICK: Yes, | think it fits nicely
into the safety discussion actually. Wo would
like to start? Dr. Brass, very reliable

DR. BRASS: | have four areas of

exploration in the safety question. The first is
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the drug interactions, which | think are obviously
potentially clinically significant, and the issue
of the oral contraceptives is obviously highlighted
because of the patient popul ation studied thus far
It was very interesting to ne to hear the
| ack of consensus about the role of the estrogen
dose in the efficacy of oral contraceptive
preparations. | think this point was nade, in
terns of efficacy of oral contraceptives what the
drug interaction is going is making it a | ower dose
estrogen preparation effectively. |If there is any
reason to suspect that a | ower dose of estrogen is
| ess efficacious than a hi gher dose estrogen
conbi nation preparation, that is of serious
concern. | think we have to remenber how this drug
is going to be nade available. W are talking
about wonmen who have made a consci ous deci sion that
they did not want to become pregnant and that the
use of an oral contraceptive was the optinal way
they wanted to avoid the pregnancy. Therefore, it
seens that any increased risk of an inadvertent
pregnancy is al nbst unacceptable in the context of
this synptonmatic indication. So, | think that
becones a very inportant issue.

The second was the cardi ovascul ar. |
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noted that the sponsor's consultant indicated there
was very little objective data to support that
concern. | don't know if the agency woul d agree
with that characterization but, if so, it obviously
becomes a non-point. But if there are objective
data to support the concern, which we haven't

| ooked at in a lot of detail, then |I think further
expl oration of that woul d becone necessary.

The third is the area of resistance, and
there are people here much nore qualified than | to
conment on it but | will enphasize that, fromny
perspective, the fact that there is a background
rate of resistance that nakes those genotypes not
susceptible, and we don't know what those genotypes
are based on, and experience with other "less
virulent" nmutations that were identified early on
in antimcrobial therapy in general, | think the
full scope of the resistance problemcan't be
addressed yet based on the information we have
right nowand it is, therefore, of concern

The final point is, again, that the
generalizability, as we tal ked about in terns of
efficacy, also plays right into the safety
concerns. We don't have a | ot of data about the

use of this drug in patients with co-norbid
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conditions and a variety of conconitant

medi cations. So, the potential for unrecognized
safety concerns in a generalized popul ation, and
how patients are actually going to use it apropos
of the oral contraceptive concerns, all renain
unaddressed when | think about the safety issues.

DR GULICK: Dr. Henchal ?

DR HENCHAL: Yes, | have the sane
concerns, especially since the studies didn't seem
to have representative proportions of elderly.

This might be a target population for the drug in
order to prevent upper respiratory infections in
that population. It mght be easy to disnss
cardiac effects in a healthy popul ati on but when
you start talking about an elderly population with
other health problens, that should raise a | ot of
concern about the use of this drug.

DR. GULICK: Dr. Reller?

DR RELLER. The very patients who m ght
nmost benefit fromthis drug, based on the evidence
we have here, both in ternms of the frequency of the
entity -- as you get older it gets |less frequent --
are the very ones that | think | have serious
questions about bal ancing the risk versus the

benefit.
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The maj or objective marker for dimnution
of synptons nost frequently nmeasured was
rhinorrhea. So, are we going to trade a day's
decrease in a runny nose for a frequent event of
br eakt hr ough bl eedi ng and nunbers are too snmall to
know the real risk but the potential risk for
di m ni shed efficacy of oral contraceptives when one
extrapol ates based on question one, these results
to a potentially very much | arger number of
pati ents where even the potential efficacy would be
greatly dil uted.

DR. GULICK: Yes, Dr. Gardner?

DR. GARDNER: | amthinking about
risk/benefit ratio really considering the
substantial group of people who are not expected to
derive benefit fromthis drug but woul d,
nonet hel ess, be assum ng what could be substantia
but currently unknown or perhaps even postul ated
risks. | think we have to take all of those fol ks
into account and that is a very large group of
peopl e, as we have tal ked about today.

Even anpong those who are expected to
derive benefit, the benefit may be small in
comparison to substantial risk, particularly with

respect, as Dr. Reller said, to ora
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contraceptives. Although Dr. Mshell certainly has
fabul ous credentials to discuss this, | am
nonet hel ess, unwilling to dismss the role of
ethinyl estradiol and contraceptive efficacy quite
to the extent he did. Therefore, even if we were
to believe that it had no role in efficacy,
nonet hel ess, | think that wonen who have been using
oral contraceptives for sonetine, intentionally
attenpting to prevent pregnancy without

i ntermenstrual bl eeding, would be very concerned if
they suddenly began to have it when they took this
drug.

In particular, we tal ked about |abeling as
bei ng a ri sk managenent tool and study after study,
i ncludi ng sone done by the FDA itself, have shown
| abeling to be an ineffective nmethod of controlling
risk either fromthe standpoint of directing
prescri ber behavior or from changing or directing
consuner behavior. Probably the nobst notable
serious exanple of this is in all of the |abeling
and warning activities that have surrounded Acutane
and nmany years later we still continue to have
pregnanci es on Acut ane.

So, for these reasons and the one that we

di scussed in ternms of efficacy when this drug were
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to find its actual use pattern, were it to turn out
to be that prescribing in advance of need is the
nmost effective way to deliver it and have it on the
shelf for the sign of first synptons, | think it
changes radically our ability to conmuni cate and
di scuss risks with the people who are actually
going to be taking the drug. Certainly |abeling
won't do it. If the person is taking the drug off
the shelf to use it at the sign of first synptons
did not even hear the prescriber's discussion of it
at the tine it was prescribed, then | think we are
in serious conmprom se of any ability to communicate
either risks or the efficacious way to take this
product .

DR. GULICK: Dr. Fletcher then Dr. Wng

DR FLETCHER: Just to add to that point,
I think this is where the drug interaction
potential cones back again because how | ong wil |
that intervening period be between when the
prescription is witten and when the drug is
actually taken? And, what other nedications m ght
that patient have started in that period of tine?
So, even though the physician may know about them
you have the separation of tine now that someone

coul d have started on a cal ci um channel bl ocker and
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when they started the cal ci um channel bl ocker, of
course, they weren't taking pleconaril and then,
you know, here comes a cold; take it. So, we have,
in the way that this drug is likely to be used, a
different set of drug-drug interaction
considerations that will present thenmselves in a
way they don't normally arise.

DR GULICK: Dr. Wng?

DR. WONG | guess | just want to say that
| agree with the general tenor. | have not seen
adequate information, fromny point of view to
conclude that this drug is safe as we anticipate it
will be used.

Over the past few years we have | ooked at
a lot of different sorts of drugs on this
conmmittee, and nost of them have been drugs that
are directed against life-threatening ill nesses.
For the nbst part, we have taken that very nuch
into consideration when we have been | ooking at
safety data, and | think that is an appropriate
thing to do here. W are not |ooking at a drug
that is directed against a |ife-threatening
illness. The treatnent effect here, although there
is a clear consensus that it exists, | think there

is also clear consensus that it is not that |arge.
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That has to be taken into consideration. | would
like to see a lot nore information and a much

| arger denominator to address the question does
this drug decrease the efficacy of ora
contraceptive drugs, and | would Iike to see a nmuch
nmore thorough evaluation of the effect of antivira
drug resistance over tine, and also in breadth.

DR, GULICK: Dr. Schapiro?

DR. SCHAPIRO | would al so agree that for
the safety | think the major issue is the possible
drug interaction, as Courtney nentioned. | would
al so agree with what Courtney said, that we are
going to give this to a patient up front and there
woul d be concern that we have not fully understood
this induction. | think that has a | ot of
potential for danger. Again, as Dr. Kumar said,
even if we accept the fact that pregnancy is not
increased, the bleeding is a significant issue if
what we are saving the person is synptomatic
relief. It is an antiviral but the efficacy we
have been shown has dealt only with synptons. W
have not been shown any benefit in that we are
actual |y reducing any conplications or any other
i ssues.

If we can nove into the resistance, |
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don't think we have to go into it endlessly but |
woul d repeat what | said before lunch. First of
all, it is a large endeavor to do all these studies
and | think, as the sponsor nentioned, there is
intention to do these. Since we have the |uxury
here of dealing with a non-life-threatening

di sease, then we require nore information than we
would if this were a drug for sonething which is
about to kill our patients. W have learned a | ot
about antivirals, and we have | earned that
resistance is a nmgjor issue and we have nade

m stakes. | think some of the presentations here
menti oned that when AZT was introduced, | think we
did that probably the wong way and, luckily, by
the time we introduced NRTIs we | earned sonething
about it, otherw se they would be of no val ue had
we used themdifferently.

I do think there is concern that we see a
ten percent resistance after a five-day course.
don't think it is surprising that those patients
did not do worse. | don't think that tells us
anything that will happen ultinmately. The baseline
sanples that were resistant did, in fact, not do as
well or, in fact, appeared to maybe even do worse.

Therefore, it is concerning that a drug which woul d
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be given so much could rapidly produce w despread
resistance and this would render it ineffective.

The other concern is that there are other
agents being devel oped that target the same area.
We don't know if this will or will not produce a
degree of cross-resistance. It may or it may not
but we have absolutely no way of know ng today, and
we have to keep in nind that this may result in
cross-resistance to infections that are
life-threatening. Viruses of this famly in
certain instances do produce diseases which are
life-threatening and if we were to produce a
popul ation-resi stant virus, that could be
probl ematic. There are a lot if's here. It could
be that will not be the situation, but | do think
for this indication we should have answers to these
questi ons.

DR GULICK: Dr. Atmar?

DR ATMAR: In terns of the issue raised
about |ack of an effect on conplications, | would
poi nt out that the expected conplication rate of
things like otitis nmedia or sinusitis, bacteria
sinusitis are relatively Iow, one to two percent
for each of those for, | guess, in these studies a

cunmul ative total of about five to seven percent,
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and t hese studies were not powered to | ook at that
endpoi nt and you really need to study nany nore
patients to be able to show an effect there.
mean, it was di sappointing that there was no
apparent trend but, because the nunbers were snall,
that is not particularly surprising.

In terms of the resistance issues, | would
poi nt out that respiratory virus infections |ike
i nfl uenza and picornaviruses are acute self-limted
infections and are different fromH V which is a
chronic infection. So, sone of the sane issues
that deal with resistance for HV don't apply to
the respiratory viruses. Wile | think it is a
concern, we can be sonewhat relieved that with
antiviral drugs, even though amantadi ne and
ri mantidi ne haven't been used extensively,
resistance to these agents in naturally occurring
i sol ates has not increased over time. One could
argue that it is because we don't have a | ot of
clinical use of the drugs but, nonetheless, it
hasn't been observed.

Wth rhinoviruses, fromcity to city we
have different serotypes in terns of epideniol ogy
in a single season, and they vary fromyear to year

within a season. So, | don't think, though
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obviously we don't have the data, it is likely to
be a problemthat will have an accunul ati on of
resistance within the rhinoviruses over time. Wth
enteroviruses | guess it is harder to know whet her
that would be a problem W don't have the data
and, short of |ooking at transm ssion studi es which
for rhinoviruses are terribly difficult to do,
there is still a lot of discussion in the
literature as to what the nost inportant node of
transm ssion is, whether it is aerosol, and it is
still open to discussion. So, | amnot as worried
about the resistance issues. It is sonething
certainly to be aware of and to continue to | ook
at .

| feel less qualified to address the other
safety issues raised in terns of the estrogen dose.
I guess a question for the comrittee to consider is
for the short course. W had zero out of 400-plus
worren in the efficacy trials who were receiving
oral contraceptives that becane pregnant, and two
out of 58 or 60, or whatever, in the prophylaxis
study, which was a six-week study. |If we are just
| ooking at the five- to seven-day course, the
question is what does that denomi nator have to be,

zero out of what nunber? | don't know what the

file:///C|/WP51/WPFILES/0319ANTI.TXT (225 of 266) [4/2/02 11:17:32 AM]

225



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

answer is. | would like it to be a huge nunber but
froma practical standpoint what kind of direction
could one give to answer that? That hasn't really
been addressed. Everybody wants a bi gger nunber
but what should the number be?

DR. GULICK: Dr. Brass, Dr. Englund and
Dr. Kunar.

DR BRASS. | agree that getting zero out
of a big nunber is a losing battle and that is why
I made the point about if | knew, for exanple, what
the relative efficacy was of a conbined formul ation
that had half the estrogen versus the full dose and
I was convinced fromthat data that a half dose of
estrogen was associated with no | oss of efficacy
and the clinical data were consistent with that,
that would be very reassuring to ne as opposed to
studyi ng 50,000 patients to convince nyself it was
zero.

DR GULICK: Dr. Englund?

DR, ENGLUND: | just wanted to speak to
the resistance i ssue because | have been interested
in that particularly in the hospital setting. | do
think that rhinoviruses are totally different from
the other respiratory viruses that | have worked

with. | have been very concerned about the spread
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1 of resistant influenza virus, and have published on
2 that, and | am not happy with the use of

3 rimantidine in the hospital setting, at least in ny
4 hospital setting where there are i munoconpron sed
5 patients. Rhinovirus is not spread by aerosol

6 The resistant variants, and | don't knowif it is

7 the exact sane nutation but the ones that we have

8 wth sinmlar nmutations don't spread that rapidly,

9 and that is because they are a little bit

10 attenuat ed because they don't attach so well,

11 because their attachnment nechanismis affected.

12 I am very concerned about the safety and
13 think the resistance issue could be studied nore,
14  needs to be studied nore and, to hark back to ne

15 being a pediatrician, it needs to be studied in a
16 pedi atric setting because those are the kids who

17 are spreading the virus a lot nore readily and

18 rapidly than adults are.

19 DR GULICK: Dr. Kumar?
20 DR KUVAR | want to cone back to the
21 safety issue. At all tines it is very apparent
22 that not just the agency and the commttee nenbers
23 here but that sponsors work very, very hard to
24 bring safe drugs forward. But in an illness that
25 is self-limted, as the common cold clearly is, the
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bar is nmuch hi gher where safety issues are
concer ned.

I want to give you a very sinple exanple.
In treatnment of syphilis, nuch, nuch earlier,
still remenber being taught and | was told this
line, that a monent with Venus, the goddess of
love, will give you a lifetine with Mercury.

[ Laught er]

I want to go back to this issue and just
to think fromny perspective, to tell patients --
wonmen on oral contraceptives nake that persona
choice that that is their method of contraception
and to say you have a comon cold; | will prescribe
this drug. You nmay get half a day to one day
symptom free but you are going to take a whol e
mont h of using additional barrier methods of
contraception. | think that is practically going
to be very rel evant.

I want to preface that to say that | would
be accepting of that if | knew that | could counse
themright there and then when | wite the
prescription and give it to them | can sit them
down and say these are the issues. But many people
around the table have said that we don't think that

is the way it is going to be prescribed.
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Prescriptions are going to be given nonths ahead of
time, two or three nonths, and we really don't have
the face-to-face interactions to go through side
effects and review, at that nonent of time, on what
drugs they are. Those really are nmy concerns as a
clinician.

DR GULICK: Dr. Atmar?

DR ATMAR  Again, | would say that in
terns of the way the drug is going to be used -- |
mean, we are all speculating as to what seens to be
practical and it doesn't seemlikely, certainly in
an HMO setting, that one could even see a physician
within 24 hours. To assert that prescriptions wll
be witten ahead of tinme and given to patients, |
mean we don't know that.

The sponsor certainly, when asked the
question, said that they were going to target their
education towards the primary care physician and
not towards the public. | guess | ama little bit
bot hered by naking a deci si on based on specul ati on
as to how the drug will be used.

DR GULICK: Dr. Gordin?

DR. GORDIN. Well, the flip side of that
-- and | agree, it may not be that people will have

this prescribed ahead of tine in their pharnmacy
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1 cabi nets, but the opposite, that patients cone in

2 on day two or three of their common cold and get

3 given this drug, because of pressures, beyond the

4 24 hours. Even in the sponsor's own data they

5 presented, | believe it was about 60 percent of

6 peopl e who were screened out because they showed up

7 too late for the study. It was naybe even hi gher

8 than that. So, | think it is equally likely that

9 instead of having it sitting around ahead of time,
10 people will come in, in a sense, too late at |east
11 in terms of what we understand about the efficacy
12 but will be given the drug and, again, experience

13 potential toxicity and potentially no efficacy.

14 DR GULICK: Oher conments about safety?

15 Dr. Stanley?

16 DR STANLEY: | just want to reiterate

17 what sonebody else said. | don't think the
18 ri sk/benefit ratio is there for such a conmon

19 di sease that is not |life-threatening, and al

t hese

20 questions that are answerabl e but have not been

21 answered yet about toxicity, the pregnancy
22 conplications and the interactions with other
23 drugs. Those are answerabl e questi ons.

24 DR GULICK: Let me summarize what

25 we said about safety. The conmittee really
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considered safety in terns of four things, the
context in which we considered safety, the first
bei ng that only about 50 percent of people would
actually be infected with picornavirus; the second,
again, the generalizability question, that the
trials were really done in healthy patients and,
arguably, these drugs m ght be targeted towards the
el derly or people with conconitant disease or

medi cations; the point that outside the first 24
hours people night also take the drug.

The other context we considered it in was
how t he drug would actually be used. There were
sonme differences of opinion but a growi ng consensus
that this would be prescribed in advance and t hat
that decreases the opportunity to review safety
information with the patients, at least in the rea
wor | d.

The fourth and probably biggest
consi deration of safety is that, of course, the
common cold is an acute self-limted illness and
that we raise the bar for this disease over some of
the other diseases that the conmittee has
consi dered over the past years

The two maj or areas that people focused on

in our discussions were drug interactions and
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resi stance. Again, around the table people felt
that we have inconplete infornmation about both of
t hese.

There were sone concerns about the
decreased estrogen | evels, about the breakthrough
bl eedi ng, about the potential for unintended
pregnancy al though there was a difference of
opi nion on that, and the requirenent for additiona
barrier protection.

In the area where there is really little
data to go on, other than sonme suggestions, there
was concern about cardiovascul ar toxicity and
synpt ons associ ated with theophyl|ine use.

Then, the point that many people nmade is
that we sinply do not have a lot of information on
ot her concomitant drugs that people would be likely
to be taking.

Wth regard to resistance, a nuch nore
controversial discussion really, people pointing
out that rhinoviruses are not |ike other
respiratory viruses and certainly not |ike viruses
of chronic diseases. Yet, there was sone concern
about the ten percent background rate of resistance
docunented on this study. There were differences

of opinion about the potential for w despread
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resistance in the community given w despread use of
this drug, others pointing out that there are
different serotypes in geography w th rhinovirus
illness.

O her concerns raised previously were
about treatnment emergent resistance, 13 percent
docunented in the studies here. Questions that we
really don't have any information on are the
cross-resi stance between this drug and ot her drugs
in devel opnent for this and other viral diseases
and, again, no information about transnission
studi es and whether resistant virus is
transm ssi bl e anong fam |y nenbers or other close
settings.

Let's consider question three. W are
going to take a formal vote on this question. Al
menbers of the comrittee are eligible to vote, with
the exception of Dr. Sun. Dr. Brass?

DR BRASS: Can | make one comrent and ask
one question?

DR. GULICK:  Ckay.

DR BRASS: MW coment has to do with the
concern about the neaning of the efficacy. | would
just point out that consumers are currently

spendi ng an exorbitant anmpbunt of nobney buying
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products for synptomatic relief and conpl enentary
medi ci nes of unclear efficacy that they think work.
So, the value of synptomatic relief to the consumer
inthe real world is actually quite substantial,
and | don't ninimze the benefit of cutting the
synmptomatic period by a day and a half.

Simlarly, when we tal k about safety,
there are no risk-free drugs, including those
currently avail able OIC for synptomatic
indications. They all have risks. W are able to
define those risks and make an assessment of the
ri sk/benefit ratio. So, a zero risk profile is not
what is being asked for either in this discussion
even for the synptonatic indication

My question, therefore, is when we answer
this question do you want us to answer it in the
context of hypothetically if | inmagine that there
are patients who get benefit and have no risk or
little risk associated so that in any patient
cohort the answer to this question is yes, do
vote yes? O, do | have to vote yes only if |
think as | extrapolate the data to howit is going
to be used and a conceivabl e | abel to everybody, do
| need to vote yes?

DR GULICK: Wuld the agency like to
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1 respond? Dr. Birnkrant?

2 DR. BI RNKRANT: We do recognize that this

3 is a conplex question, and we are | ooking nore

4 a big picture type of answer. That is, once t

5 drug is approved, then is there adequate benefit to

6 support the risk that we have di scussed today?

7 DR BRASS: Gven that we can only

for

he

8 quantify that in a subset of the popul ation based

9 on the data that is presented to us, do we want to

10 base the answer on the subset? |[If | believe what

11  just said, does that nmean | automatically vote no?
12 DR. BIRNKRANT: | don't really want to
13 | ead you one way or the other

14 DR. BRASS: No, | am not asking you to.
15 have to understand the context. | think you know
16 what | nean. You made this question black and

17 white so ny vote has to be black and white so

18 just have to understand whom | am covering here.
19 DR BIRNKRANT: It is focused on

20 approvability, meaning that once the product is

21 approved it will be in the general popul ation, and
22 it is nore a question extrapolated to that

23 popul ati on.

24 DR. GULICK: Just to add, the | aw says
25 substantial evidence of safety and efficacy. That

file:///C|/WP51/WPFILES/0319ANTI.TXT (235 of 266) [4/2/02 11:17:32 AM]

235



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

is what we are focusing on. Everyone has to take
their own risk/benefit into account. Mark?

DR. GOLDBERGER: Just to foll ow up on what

Debbie said. | think what we would |ike is your
take, obviously -- when | say yours, for each of
the individuals who will be voting -- on the

di scussion that was just held with regards to
safety and efficacy integrated into your own
experience, and that certainly can include how the
drug perhaps is intended to be used and how you
think it actually will be used. One of the reasons
that we have advisory conmittees is to bring
together a group of people who have a w de range of
expertise, ranging frompurely scientific to
practical aspects, etc. and we would like all those
factors taken into account in terns of how you

deci de that you would like to vote.

DR. GULICK: Is that clearer? Let's pose
the question then, do the safety and efficacy
profiles of pleconaril support its approval for
treatment of VRI in adults? | amgoing to go
around the table and ask people to vote yes or no.
We skip Dr. Sun so Dr. Brass, you get to start.

DR. BRASS: No.

DR GULICK: Dr. Reller?
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SR T R

RELLER:  No.

GULICK:  Dr. Henchal ?
HENCHAL:  No.

GULICK:  Dr. Gardner?
GARDNER:  No.

GULICK:  Dr. Atmar?
ATMAR:  No.

GULI CK:  Dr. Wng?
VWONG  No.

GULICK:  Dr. Fletcher?
FLETCHER:  No.

GULI CK:  Dr. Schapiro?
SCHAPI RO No.

GULICK: Dr. Stanley?
STANLEY:  No.

GULICK:  Dr. Wod?
WOCD:  No.

GULICK: Dr. Cordin?
GORDI N No.

GULI CK:  Dr. Kumar?
KUVAR:  No.

GULICK: Dr. DeGuttol a?
DEGRUTTCLA:  No.

GULI CK: Dr. Englund?

ENGLUND:  No.
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DR @QJICK: And the chair votes no. So,

no votes for "yes" and 15 votes for "no." |
suggest we take a break now. W are going to cone
back and consider the rest of the questions but I
would like to take a ten-mnute break. It is 2:40.
Let's reconvene at 2:50.

[Brief recess]

DR GULICK: We will resume. W have
several nore questions to consider before the end
of the day. Dr. Birnkrant, do you want to
i ntroduce these to us?

DR. BI RNKRANT: Basically, we focused
quite a bit on issues related to oral contraceptive
use and resistance. W were wondering if we could
per haps delve into other areas where there woul d be
a need for additional studies, as well as again
commenting on the areas of resistance and drug
i nteractions.

DR GULICK: Specifically, what additiona
data would the committee like to see? Some things
have al ready been nentioned. Dr. Gordin?

DR, GORDIN. Just to say the obvious, | am
sure all of us thought would we want to take this
ourselves but | do think having nuch broader

patient pools studied, and not excluding all the
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i ndi vi dual s who were excluded by age, and al so by
concom tant nedications, diseases, etc., etc.
Clearly, at least for nme, that was an inportant
factor in thinking about would this drug really
work if generally used. So, | would think that
woul d be an inportant factor in further studies.

DR GULICK: O her suggestions about
studi es? Dr. Englund?

DR. ENGLUND: | really think we need to
study the asthmatics and children, which m ght even
be the same, asthmatic children

DR GULICK: Dr. Henchal ?

DR HENCHAL: Actually, | was going to
agree with that but not just nore studies but
studi es that have a much broader base to represent
Hi spani cs, African-Anericans, the elderly,
children. Al that maybe has to be expanded.

DR. GULICK: Dr. Wong and then Dr.

Fl et cher.

DR WONG To me, the issue here wasn't
efficacy so | will agree that it would be very
interesting to know the results of use of this drug
in all those groups but, to ne, if they got the
safety data in order, this would be an approvabl e

drug.
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1 DR QIICK: Dr. Fletcher?

2 DR FLETCHER | have probably three or

3 four things. First, |I think the drug-drug

4 interactions. W tal ked about data with the ora
5 contraceptives but there are clearly other drugs
6 for which the inductive properties could be very
7 important. | wouldn't want to try to right now
8 construct a list but | think there do need to be
9 interaction studies with other select drugs that

10 are frequently used and that woul d have serious

11 consequences of therapeutic failure.

12 I think these studies have to go beyond
13 just a nunerical pharnacokinetic study, in other

14 words, was the area under the curve dropped by 30

15 percent or 20 percent. As we saw, | believe,

16 the oral contraceptive data a 30 percent drop did

17 lead to a clinically significant interaction

18 the rules we would like to use, that it has to be
19 nmore than 30 before it becones clinically inmportant
20 I think are ones that we should try to nove away

21 fromas rapidly as possible because it is just not

22 an appropriate standard for us to have.

23 Second, the food effect. | think we need
24 to understand that in a much clearer way. | am

25 probably going to get this wong but | think the
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rule that our nmons taught us was "starve a cold and
feed a fever." "Feed a cold, starve a fever?"

[ Laught er]

I knew | would get it wong. Watever
way, if we are using a drug you have to take with
food, we need to have a nuch cl earer understandi ng
of what is really necessary, what kind of a snack;
what kind of a nmeal. So, that | think needs to be
done.

Third on ny list, and these really aren't
in any particular order, would be resistance,
think in particular transm ssion of resistant
viruses and response.

Lastly, | amstill not willing yet to
dismiss the race/ethnicity issue. | understand all
the hazards about | ooking at subgroups but, to ne,
when | | ook at those data | see sone signal there
that says this is worth a little nore exploration
than has been done to date. | think that perhaps
could start with sone pharnmacol ogi ¢ studies to see
if there is a basis there for any differences in
response between Caucasi ans and not Caucasi ans
bef ore you launch into thousands and thousands of
patient studies. But | think alittle nore

expl oration of that would be worthwhile.
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DR GULICK: Dr. Schapiro?

DR SCHAPI RO To address sone of the
i ssues of resistance, first of all by the way,
Courtney, ny nother also said chicken soup. So, a
conbi nati on of chicken soup with pleconaril | think
woul d be optimal!

Sone of the issues that came up in the
di scussi on regarding resistance, | think
characterizing the patients with resistance
regarding if this is serotype or point nutation
resi stance would be very helpful. 1 think also
focusi ng on maybe a pediatric popul ati on and
| ooking there, and this could be done in a schoo
or in other settings, to see to what degree there
is transmission. It may be that we will find that
there is not a lot going on, that there is not a
| ot of transmission and that nuch of this is not
point rmutation, but | think a pediatric setting
m ght be a good place for a well-designed study to
| ook at the virology there and characterizing that
I think woul d be helpful. That is something to
consider. O course, we would want to see what the
cause of resistance is and, to the degree that it
is possible, I do think we want at |east sone

| aboratory studies |ooking at the issue of
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cross-resistance with other conpounds.

DR. GULI CK: Dr. Brass?

DR. BRASS: | just want to reinforce the
i ssue of generalizability. It is not only an
ef ficacy issue because, again, | do believe the
drug has efficacy, but it is a safety issue. |If

you want nme to believe that as a primary care
provider it is okay for nme to give this drug to a
67-year old man status post-coronary bypass surgery
on eight drugs, at |east one of those has to be
sonme place in a study population. So, | think the
generalized population is very, very different than
what we are seeing here. So, unless the label is
going to be quite restrictive, | think that needs
to be taken into account. Again, | pick that
exanpl e because | do think the clarification of the
cardi ovascul ar adverse events and the theophylline
reaction have to be at | east agreed to, that there
is no objective basis for themexplicitly. And,
the oral contraceptive issue | agree with as well.

DR. GULICK: Dr. Wod?

DR WOOD: | would just like to add in
terms of what has already been raised regarding
drug-drug interactions that the anal ysis woul d | ook

at repeated exposure since it is likely that
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individuals will take this drug nore than once
within a cold season since people tend to get
several colds a season so it wouldn't be a one tine
thing but potentially with repeated exposure.

DR GULICK: Dr. Stanley?

DR. STANLEY: Courtney beat ne to it since
he is there and | amnot, but | do want to
enphasi ze again that we really need to understand
in other ethnicities howthis drug works and if it
is equivalent. In this day and age | think it is
unconsci onabl e to just assunme that you can prove
something in a particul ar Caucasi an popul ati on and
extrapolate it to others.

DR GULICK: Dr. Fletcher and then Dr.

Gar dner .

DR FLETCHER. | was just going to add to
Dr. Wod's conment, | think not only repeated
exposures but |onger duration than five days.
think it is likely, if the drug is approved, that
some will receive it for a course that is |onger
than five days. Not yet fully understanding the
time frame of induction, one could imgine that you
m ght not have sonething that appears if you have a
five-day course and could appear if you have a

seven- or ten-day course because you reach a
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different |level of CYP induction. So, besides
repeat exposures, | would probably extend the
interval out alittle bit |onger.

DR GULICK: Dr. Gardner?

DR GARDNER: A couple of things. First,
I hope the sponsor doesn't get the idea that we are
going to try to hold themto pregnancy as an
out conme or contraceptive interactions because
don't think any of us are thinking that way. But
we would like a whole lot nore information on the
oral contraceptive interaction by anal ogy, by other
studi es, pharmacokinetically, all kinds of ways
that we can get it, but the nunber of pregnancies
and powering up for that is not it.

The second thing is that | think possibly
we may be struggling with it being the first in
this class, that is, a prescribed nedication, and
some of what we have tal ked about today is rel ated
to what we would be discussing if we had an
over-the-counter nedication. So, |, for one, would
like to have sone insight fromthem possibly from
focus groups or other kinds of studies, about how
this drug is likely to find its custonmary use and
what they suggest, other than | abeling which I will

systematically reject every tine it cones before ne
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at least, as a risk managenent tool. What are sone
i nnovative ways that they mght find to explain to
peopl e the inportant things about this product once
it becones avail abl e because even though it may be
a prescribed product, being first inits class, the
sense of all of us that it will be prescribed and
used very likely, we think, much nore like an
over-the-counter product. | don't know about

actual use studies but certainly | abe

conpr ehensi on studies for people who are about to
use it, or other ways that we could be assured that
when it finds its usual use some of our concerns
will not be magnified, would be very hel pful

DR GULICK: Dr. Brass?

DR. BRASS: | just want to follow up on
sonething Dr. Fletcher said in the context of drug
interaction studies, their duration, off/on rates,
etc., that we not overly focus on mean responses.
Because this is safety data, it is going to be the
outliers that matter, and there very well nay be
ethnicity differences in the drug interactions
where there are exanples too. So | care about the
99t h percentile, not the nmean, and the 30 percent
i s the nean nmagnitude.

DR QIJICK: Oher comments on additiona
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1 studies we would like to see? Dr. Birnkrant?

2 DR BIRNKRANT: Wth all of these

3 recomrendati ons, would this necessarily translate
4 into another Phase IIl trial for the applicant to

5 t hi nk about conducting or not?

6 DR. GULICK: Anyone want to tackle that
7 one?
8 DR BRASS: Well, it is usually a bad idea

9 for conmittees to design trials for sponsors.

10 think if sonebody can think of another way to do

11 it, nore power to them

12 DR GULICK: Dr. Kumar?

13 DR. KUMAR | personally think that they
14 have shown efficacy. It all cones down to safety.

15 So, in whatever format the sponsor can show conmon
16 drug-drug interactions, internenstrual bl eeding,
17 and reassure us that there will not be increased

18 failure of oral contraceptives is all that | would

19 | ook for being able to safely use this agent.
20 DR GULICK: Dr. Reller?
21 DR. RELLER: Since we did not see any data

22 on the effect of this conpound on prevention of
23 conplications, and I am not aware of any secondary
24 benefits that m ght be inportant or should be

25 consi dered, such as prevention of transmission to
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other patients, inreality we have a drug for an
illness where we are tal king only about synptom
reduction. So, the level of safety that | would
want to see, however it be denonstrated, is
basically the sane | evel of safety that would be
required for an over-the-counter preparation, which
means with all the ramfications of drug
interactions etc., it is a very substantial bar
because | think the benefit fromreduction in
synptons is pretty snmall.

DR GULICK: Yes, Dr. Stanley?

DR. STANLEY: Which rem nds ne of another
i ssue we tal ked about, which is nore thorough
virol ogic studies to show the effect of actually
per haps decreasing viral burden in the secretions.
I nmean, if you could show that nore convincingly
with a better tine decay curve, or whatever, now
you are | ooking at a public health inmpact which
gets beyond just saving the individual half a day
or a day of synptomrelief.

DR, GULICK: Let me try to sunmarize
Again, fromthe commttee's point of view, we were
really focused on additional information that would
fill in the blanks in terns of safety information

That is really what we concentrated on.
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Peopl e noted once again that the
generalizability of the current Phase |1l studies
shoul d be expanded, and that we need to see
addi tional studies in other popul ations,
specifically pediatrics, other non-white race and
ethnicities, the elderly, people with conconitant
di seases such as asthma or chronic cardi ac or
pul nonary di sease and i nmunosuppr essi on, al so those
t aki ng ot her nedications.

We spent a lot of tinme again tal king about
drug interactions. As Dr. Fletcher pointed out,
these aren't just changes in nunbers but there are
physi ol ogi cal changes such as breakt hrough
bl eedi ng. Everyone agreed that we need nore
informati on on that interaction and, in addition,
drugs with a high probability of clinical failure.
Al so, just common drugs that are taken quite
frequently.

O her issues, pharnmacokinetic, better
definition of the food effect; better definition of
| onger duration or repeated exposures of the
medi cation. Then, as Dr. Brass pointed out,

i ncreased characterization of the outliers rather
than focusing on the nean.

The other mmjor area we touched upon was
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virol ogi cal and resistance issues. Everyone felt
that further characterization of resistance,
serotypes, point nutations, does this have an
effect on transm ssion and peopl e suggest ed
pediatrics or fanmly situations is the best place
to |l ook for that.

Does the drug really decrease the vira
burden, and are there subsequent effects on
transmssibility? Then, once again,
cross-resi stance anong other drugs that are in

devel opnment right now.

Finally, one other suggestion was from Dr.

Gardner, how would this drug really be used, and
i ncrease the anount of information considered,
perhaps in a focus group; thinking about innovative
ways to convey safety infornmation given the
I'ikelihood that this drug woul d be prescribed in
advance. And, Dr. Brass would like to add

DR BRASS: No, | just want to clarify
somnet hi ng because you included the issue of
pedi atric popul ati ons, and not presuning what the
sponsor is or isn't doing in the pediatric
popul ation, | hope the intent was not to inply that
an adult only indication could not be achieved.

Because when you say you have to do studies in
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251
children or inply that you have to do studies in
children you are shifting things a | ot fromwhat we
have before us as an adult indication.

DR GULICK: Yes, let nme clarify. | think
the spirit of this discussion is what kinds of
things would the conmittee Iike to see done to find
out nore about this drug. Cearly, studies in the
pedi atric popul ation, for the many reasons that
wer e di scussed, would be hel pful and val uabl e.
don't think I neant to inply, or anyone on the
conmittee, is that you nmust do the follow ng things
to get your drug approved. Dr. Col dberger?

DR GOLDBERGER: Just to followup then on
Dr. Birnkrant's question about an additional Phase
Il study, we recognize Dr. Brass' comrent and we
do not expect the committee to go through the
detailed elenments of the design of such a study.

Yet, listening to you just summarize the di scussion
about additional data that was required, you spoke
about the concerns about the generalizability of
the information that was here; issues about certain
et hni ¢ groups not bei ng adequately represented,;
about certain patient populations including the

el derly, asthmatics, etc.

As you know, we will need to have sone
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di scussions with the firmabout appropriate ways to
proceed. It does sound, listening to that, as
though the committee would |ike a substanti al

amount of additional clinical trial data, and we
woul d just |ike as nuch clarification as we can
have fromyou so that when we discuss these issues
with the firmwe can ensure that they have the best
possi bl e advi ce about how to proceed.

DR. GULICK: Maybe | can just jump in and
say that we all recognized around the table is that
these were very |arge studies, thousands of peopl e,
yet, 80 to 90 percent were white. The elderly were
in avery lowmnority; and patients were excluded
wi th many serious concomtant diseases. | think I
got a consensus fromthe conmttee that we are
concerned about that. There are other diseases,
other clinical trials that we have seen which may
not have conpl ete representati on of every group but
at least are a much nore diverse group and you get
the sense of a performance of a drug in many
different popul ations. Ceneralizability |I think is
al ways a concern with clinical trials. Having
these very large studies be so honogeneous | think
gave a |l ot of us pause about trying to apply to the

entire world of people that get colds. Yes, Dr.
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Wong?

DR WONG | would agree with that with
respect to safety but | saw enough to concl ude that
this is an efficacious drug for picornavirus
infections. So, | would not reconmend t hat
ef fi cacy necessarily be shown in all those groups,
but | would like to see that it can safely be used
in all those groups.

DR GULICK: Dr. Reller?

DR RELLER. | thought the efficacy, when
you didn't restrict it to those who had sone
evi dence of picornavirus infection, was a split
decision and | don't know how you are going to find
out information in the broad span of patients
unl ess one elimnates some of the exclusions and
studi es those patients. At the sane tine, in
addition to safety, with a nore diverse patient
popul ation you might as well see if the efficacy
hol ds up as the drug would actually be used. | am
not convinced that it woul d.

DR. GULICK: Dr. Englund?

DR ENGLUND: | think that the studies
that need to be done do need to be broader, but I
think you should conpare the elderly with the

el derly, the COPD 50-year old with the 50-year old,
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and forget to conpare an 18-year old coll ege
student with a 65-year old who is on hypertensive
meds and has snoked for 50 years. So, | would like
to see nore focused clinical studies in hundreds,
not thousands, because | think that could be
pi n-pointed for investigators that have a high
mnority population and it could still get us the
right answer. But | think you need to keep on
comparing oranges with oranges and apples with
appl es because we are never going to get efficacy.
Wth rhinovirus | don't believe you will get
efficacy if you conpare a huge popul ati on unl ess
the sanpl e size approaches 10,000 or 20, 000.

DR GULICK: Dr. Gordin and then Dr.
Br ass.

DR GORDIN. | was just going to nmake the
point that if future studies are done |I think it
woul d be up front, for the FDA and the conpany, to
agree whether it is intent-to-treat of all people
or only those with proven picornavirus, given how
difficult it is going to be for any clinician to
tell the two apart if the drug is marketed.

DR GULICK: Dr. Brass?

DR. BRASS: M issue with efficacy boils

down to what the | abel population is going to be.
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If the label is going to be limted to young,
heal t hy women who are not on oral contraceptives
and who are not snoking, | think the efficacy has
been nicely denonstrated. |If we want to
extrapol ate that result to other popul ations and so
reflect it in the label, that is where | think the
i ssue of studying other patient popul ati ons becones
a judgnent call. But |I amunconvinced that the

ef fi cacy extends beyond that population in a
substantial manner.

DR GULICK: Dr. DeGuttola?

DR. DEGRUTTOLA: | just want to conment
that | would certainly agree they have denonstrated
efficacy within the restrictions of the popul ations
studied, and it would be interesting to go outside
those popul ations and | earn nore about efficacy
el sewhere. | also wanted to mention that | think
that the conment that was made about studying
famlies was particularly interesting because, for
example, if it were feasible to do this, if you
coul d random ze famlies to use pleconaril versus
pl acebo at the tine of colds, then you m ght be
able to study the resistance issues as well as the
transm ssion issues and find out not only if the

nunber of colds in the famlies were reduced, but
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al so sonet hi ng about what viruses they becane
infected with and so on. So, | think that would be
a chal l engi ng study to do, obviously, and
woul dn't personally think that would be required
for reconsideration of the drug. | agree with the
concern about focus on safety, as | mentioned
before, but if there were interest in |ooking nore
broadly at the questions of resistance and
transm ssion, | think that would be a fascinating
way to proceed.

DR GULICK: Have we answered that
question to your satisfaction? | see a "yes." W
have one additional question to consider. This is
nmore kind of global, asking the comrmittee to think
about rhinovirus infections in general

DR BI RNKRANT: That is, how to develop a
drug for rhinovirus infections. 1In addition to
i ssues outlined on that slide that was up there,
could we hear some discussion about which
popul ati on we shoul d actually be focusing on for
efficacy? Should it be the intent-to-treat
infected, or should it be the all randonized, or
should it be both?

DR. GULICK: Dr. Schapiro?

DR SCHAPIRO | would probably agree with
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Dr. Gordin that it is inportant for this to be
clinically relevant. W saw a very nice
presentati on and good data fromthe sponsor but we
were really seeing synptomatic relief with a drug
that is antiviral, and when we went with the
ri sk/benefit that inpacted what we were willing to
accept. | think that was a repeated notif. If we
are looking to reduce synptons, then we should al so
do that in a way that would be w despread. It
woul d have to be not diagnosed as the virus but on
the symptoms. So, as Dr. Gordin said, it wasn't
appropriate to have here PCR positive patients.
That just wouldn't work. [If, on the other hand, we
are looking at targeting conplications and high
risk patients, then that woul d.

So, focusing on specific patient patients,
of course, depends on what di agnostics becone
avai l able. We may see new and nice inprovenents

but | think it has to be relevant to what the

sponsor is going for. If it is simlar to what we
saw today, | think it would have to be a genera
population. | think also it would have to be

generalizable as far as how quickly the treatnent
was given. We were able to eventually define that

only a third of those that were screened were able
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to be enrolled. That is clinically relevant. So,
I think those are sone of the things that have to
do into the design. | think if we are targeting
speci fic popul ati ons where maybe you are able to
have a diagnosis first, in that case it would be
applicable. But | think here that was a little bit
part of the discrepancy between what the sponsor
was presenting and how we critiqued it. The sane |
think for toxicity and interactions.

DR GULICK: Dr. Brass and then Dr. Wng

DR. BRASS: While the endpoint was
synmptomatic, | think it is worth pointing out, as
sai d before but to reenphasize, that this was a
very rigorously defined synptomatic endpoint. It
was not just a composite score of a bunch of
things; you had to neet substantive standards in
multiple categories, and it had to be sustained for
48 hours. Renenber, when you reached the endpoint
that really neans the | ast day you had synptons was
on day six and so one and a half days was a high
percent age of the six-day synptomatic period. So,
I was actually pretty confortable with the
endpoint, as defined, as being clinically rel evant
and rigorous enough to have that kind of meaning.

The issue about the ITT popul ati on versus
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the truly infected popul ati on goes back to how you
make the popul ation risk/benefit ratio. Again, if
one tries to understand who is actually going to be
exposed to this drug when it is available 12 nonths
out of the year in a nore generalized way, what is
the percentage of patients who you think will be
deriving benefit fromthe universe that is actually
prescri bed the drug? Wen a physician is naking
the decision and maybe even discussing it with the
patient, they have to have sone sense of what the
probability is of even getting that day, day and a
hal f of relief.

As | indicated, | think that the 45, 50
percent is a top bar and the actual percent in a
nmore generalized popul ati on mi ght be nmuch | ower.
That may still be fine, but if one is going to make
an informed decision with an individual patient
about the risk and benefit and truly understand
what the probability of success is going to be, one
has to relate it to the overall population that is
going to be exposed to the drug, not only the
subpopul ati on that has been shown to benefit from
the drug because you can't identify that cohort
prospectively.

DR GULICK: Dr. Wng?
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DR WONG | guess ny answer to Dr.

Bi rnkrant's question would be that | would ask them
for both analyses. | have a hard tinme inagining
any circunstance in which | would not want to see
them both. Cearly, having the intent-to-treat
popul ati ons conpared really does tell you the nost
about the effects that will be seen in real life,
but not giving the other population takes the risk
that you will not be able to see a true biol ogica
effect and | think that that is sonething that we
woul d want to know. Even if we were not able to
extrapolate that to a clinically identifiable
treatnment popul ation today, it mght well be

i nportant to know that a new drug or a class of
drugs is biologically active in and of itself.

DR GULICK: O her coments? Dr.

CGol dber ger ?

DR. GOLDBERGER It was, of course,
entirely appropriate for the conpany to conduct
their clinical trials versus placebo. Nonetheless,
there are questions that came up here, not
surprisingly, perhaps intensified a little bit by
sonme of the potential safety issues, about how a
drug like this would actually conpare to the type

of over-the-counter therapies that are commonly
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used. Does the committee have any perspective or
view about clinical trials that would utilize that
compari son as opposed to sinply utilizing a placebo
control ?

DR GULICK: Dr. Brass?

DR BRASS: It would be of interest but
shoul d not be required.

DR GULICK: Do you want to say nore about
t hat ?

DR BRASS: Again, we tal ked about how
hard it is to do trials in this population. W
have referred to the limtations of synptomatic
t herapy, and wi thout understanding all those
variables, | think denonstrating that the drug was
ef fi caci ous agai nst placebo would be an appropriate
standard that would all ow physicians and ot her
heal thcare providers to nake an appropriate
deci si on about whether it is an appropriate use in
an individual patient. COCbviously, we would all be
interested in howit would conpare to those other
drugs but | think all you are doing is adding a
series of design conplications to a problemthat we
have spent all day tal ki ng about how difficult it
is to study.

DR GULICK: Yes, Dr. Stanley.

file:///C|/WP51/WPFILES/0319ANTI.TXT (261 of 266) [4/2/02 11:17:33 AM]

261



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR STANLEY: Again, if you are just going
to | ook at synptomrelief as your endpoint, then
there may be some validity to having it conpared to
what is already avail able over-the-counter. On the
other hand, if you are | ooking at an antivira
effect and you can really show a significant
antiviral effect, then it shouldn't be held up next
to the other standard.

DR. GULICK: Two parts of the question
that we haven't really touched on are the first and
fourth, although we have been tal ki ng about them
all day. But do people have general suggestions
about diagnostic criteria for the potential for
drug interactions in a nore general sense?

DR. BI RNKRANT: W woul d al so specifically
like to know if, up front, all patients should be
cul tured, not just those who are deenmed to be PCR
positive.

DR GULICK: Dr. Englund?

DR. ENGLUND: | think that the sponsor
needs to provide us with some data, not necessarily
on all patients but on a subset of patients, so
that we can take a |ook at see. | believe that PCR
is a great assay and | believe their PCRis

probably a good assay. | don't believe that | have
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seen it published; | don't believe | have seen
references. | have just read through here and
would like nore information. So, | would say we

woul dn't need it on all patients but they had

t housands of patients and if we could have had a
subset of that it would have been great. And,
woul d i ke to know what the effect of the freezing
is. | nean, there are things in terns of

di agnostics that they could provide sone
information without greatly affecting their effort
and cost.

DR. GULICK: Dr. Fletcher?

DR FLETCHER. On drug interaction, for
the drugs that we tal ked about that would be very
commonly used or that would have serious
consequences of therapeutic failure, | think those
probably ought to be discrete drug-drug interaction
studies. | don't think | would try to enbed those
into another large clinical trial. | think if
another large clinical trial was done, one could
thi nk about an opportunity to | ook for any signals
for drug-drug interactions in that study. You
know, there are popul ati on pharnacokinetic
techni ques that are tal ked about.

The only comrent | would have is if you go
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down that road you would need to pay very close
attention to the design of that. | think far too
often we have just said, well, we will collect some
random sanples and try to use that as a screen for
drug-drug interactions. | don't believe that is an
adequate way to proceed. |If you are going to do
that you need to pay as nuch attention to the
desi gn of that conponent of the study as you would
any ot her conponents of a |arge study.

DR GULICK: Dr. Atmar?

DR. ATMAR I n addressing the issue of
doing the cultures at baseline, | think the sponsor
did address that issue in their Phase Il 032, if |
remenber the nunber correctly, trial. By ny
calculation, they came up with three additiona
cul ture-positive specinens at baseline that were
RT- PCR negative by the two assays. In an idea
world, sure, do all the tests but I think at this
time the best method to di agnose picornavirus,
rhinovirus infection is RT-PCR, and it is an assay
that has adequate controls to ensure that there is
no carryover contam nation. That is the new gold
standard. | think there is adequate proof in the
literature to substantiate that. So, if |I had a

bott om ess pocket book, yes, | would do cultures on

file:///C|/WP51/WPFILES/0319ANTI.TXT (264 of 266) [4/2/02 11:17:33 AM]

264



file:///ICl/WP5L/WPFILES/O319ANTIL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

everything but | think that the approach that the
sponsor took for these two studies is realistic.

DR. GULICK: Any other thoughts? Not to
bel abor it but just to say our additiona
suggestions are for diagnostic criteria. W heard
a difference of opinion on the use of PCR versus
culture, and a plea for at |east enbedding a pilot
study into |arger studies.

Peopl e were convi nced that we shoul d | ook
at both intent-to-treat and intent-to-treat
i nfected because they tell us different things.

In terms of the popul ation, nost of the
consensus was that we need to have a popul ation for
the real world, and consideration about the within
the 24 hours rule needs to be done, again, |ooking
at the intent-to-treat infected as a val uabl e
subpopul ati on, and then consideration of the use of
over-the-counter neds since that is so common

In ternms of endpoints, people once again
conplinented the sponsor on using a very well
t hought out synptomatic endpoi nt whi ch peopl e
thought was clinically relevant, although many
people reiterated that we are interested in the
virologic effect as well.

Dr. Col dberger's question about
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random zi ng people, what is the appropriate
randoni zati on between a rhinovirus drug and whet her
it should be placebo or over-the-counter neds, and
finally drug interaction studies and Dr. Fletcher's
suggestion of doing formal small pharmacokinetic
studies and then trying to gl ean signals about
ot her possible drug interactions fromthe |arger
st udi es.

Did we do our job? | amagetting a "yes."
Any final comments from anyone?

I would like to thank the sponsor, the
agency, the nmenbers of the committee and the
audi ence, and we will close this session. Thank
you.

[ Wher eupon, at 3:30 p.m, the proceedings

wer e adj our ned. ]
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